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Abstract At this moment the world is fighting with
COVID-19 pandemic. Because of increasing number of
critical cases, the ICU admissions are also increasing and
overwhelming the hospital. These group of patients often
required Tracheostomy for proper management and venti-
lation. As Surgeons we often required to examine and
perform procedures in head and neck patients and are in
high risk of exposure to aerosol and droplet contamination.
We did a literature search for research regarding tra-
cheostomy and its post procedure care during the ongoing
COVID-19 pandemic. In this review various international
guidelines and sources were put together, and we aim to
summarize in a systematic way the available recommen-
dations: indications, timing, technique and safety measures
for tracheostomy for COVID-19 patients, from all over the
world.
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Introduction

First described case of coronavirus was identified in the
Hubei region of China in December 2019, since then
Coronavirus has been spreading rapidly across countries.
World Health Organization (WHO) declared the SARS-
CoV-2 (COVID-19) a pandemic due to the increasing
number of cases around the world on March 11th 2020.
Most of the people who contracted COVID-19 presented
with mild symptoms (80.9%), and according to WHO study
approximately 14% patients develop severe disease [1, 2].
Patients who reach the severity of the disease and ICU
requirement, the prognosis remains poor. Clinically
patients affected by coronavirus shows symptoms associ-
ated with viral pneumonia, most commonly fever, cough,
sore throat, myalgia, and fatigue [3-5]. Patients who
develop severe disease are hypothesized to cause classic
acute respiratory distress syndrome (ARDS) has led to the
use of mechanical ventilation which is a matter of concern
[6]. There are evidences that patients with mechanical
ventilation have 100% mortality [7]. The timely interven-
tion in the form of endotracheal intubation can be life-
saving but it has been seen that prolong ventilation and
proper weaning can be difficult with endotracheal intuba-
tion. Hence in these patient tracheostomies becomes a
necessary tool [8]. However it is an aerosol generating
procedure and care must be taken to avoid contracting
infection to the surgeon, critical care intensivist and other
health care staffs. Surgical tracheostomy is relatively safer
when done on sedated and intubated patient in ICU com-
parable to awake patient or percutaneous cricothyrotomy
because droplet generation and air flow can be controlled
[9].

Tracheostomy demand is currently increasing due to
sudden spike in ICU admission with the increased need for
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ventilatory support as well as admission with sudden dis-
tress in the surgery emergency room. It is therefore of
utmost importance to focus equally on both patient’s and
health care team’s well-being during the COVID-19 pan-
demic that minimize risk of viral exposure. We intend to
review the current guidelines and safety measures to be
followed during tracheostomy in COVID-19 infected
patients.

Methods

Authors performed a thorough literature review of tra-
cheostomies in PubMed/MEDLINE, Google scholar, Sco-
pus and Ovid Medline search using the terms tracheostomy
and Coronavirus, COVID-19, SARS-CoV-2, SARS,
MERS. Papers published between Jan 2000 and April 2020
were critically analysed. Specific considerations were
given to timing, viral load, staff safety and technique,
procedure and post-operative management of tra-
cheostomy. Additionally, all publications referencing
Coronavirus, COVID-19 and SARS-CoV-2 were screened
for the similar content. All COVID-19-related guidelines
published from various oto-rhino-laryngological societies
was also reviewed to bring all together here.

Indication of Tracheostomy

The most important indication remains the prolonged
endotracheal intubation to felicitate mechanical ventilation.
There are numerous complications listed for prolonged
intubation i.e. difficult weaning, fistulas etc. During
COVID-19 pandemic it becomes even more important for
the sudden respiratory distress caused due to thick secre-
tion, poor effort of cough and threatened airway obstruc-
tion due to laryngeal edema [10]. Decision for
tracheostomy should be taken by multidisciplinary team
consisting Surgeon, Intensivist and/or Pulmonologist. The
risk and benefits of the procedure to be explained to the
relatives of the patient. The tracheostomy may not always
be life saving as all those require the procedure may not
survive but it comes at the cost of risk of infection to the
health care staff and relative of the patient. Besides the
challenging nature of the procedure in the COVID-19
patients, it is followed by long periods of functional
dependency and rehabilitation. Selection criteria for tra-
cheostomy are written out in Table 1 [11].

Time to tracheostomy is to be decided beforehand.
American Academy of Otolaryngology-Head and Neck
surgery currently recommends that tracheostomy should
not be performed prior to 14 days of endotracheal intuba-
tion [12]. However there are no current guidelines
regarding the optimal time of tracheostomy in COVID-19
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patients but most of the European countries following local
policy of 14 days before performing tracheostomy. CSO-
HNS recommend against performing a tracheotomy in
COVID-19 patients who are still infectious. This should
only be considered if the endotracheal tube is proving
insufficient to provide an adequate airway for the patients
and same is also recommended by US and Canadian
guidelines [12-14].

COVID-19 Infection Status

Since majority of guidelines recommend against tra-
cheostomy in COVID-19 positive patients, the infectious
status of these patients become important. Viral load in the
body cannot be correlated with severity of the symptoms
and vice versa [15]. Coronavirus is normally most abun-
dant around the time of symptom onset. Once symptom
occurs, viral load decreases over the following 3—4 days,
this was shown in RT-PCR studies for coronavirus. Typi-
cally, lower respiratory track samples are PCR positive
long after patients turn upper respiratory track sample PCR
negative. Patients with severe disease has significantly
higher viral RNA load which decreases more slowly than
in those with mild disease [16—18]. Apart from all these
facts one more thing to remember is a negative report
should not assure that exposure risk has passed as sensi-
tivity of the COVID-19 PCR test is around 71% [19].
Majority of country including India has limited resources
in these pandemic time which precludes multiple testing in
single patient. Considering all the evidences tracheostomy
in COVID-19 positive patients are exception than rule and
to be performed with caution.

Procedure and Staff Safety

Reducing the exposure to the health care workers is of
utmost importance. All the patients should be presumed to
be COVID positive and necessary precautions should
always be taken. According to the present guidelines full
Personal Protective Equipment (PPE) for all aerosol-gen-
erating procedures including FFP3 mask, eye protection,
fluid-repellent disposable surgical gown and gloves should
be used [20]. Procedure can be performed in the bedside in
ICU or operation theatre however if possible the operative
place should be negative pressure ventilated [21, 22]. Itis a
practical challenge to transfer a high risk patient from ICU
to operative room and care should be taken to manage the
shifting without delay and with minimal handling. Awake
tracheostomy and cricothyroidotomy should be avoided as
far as possible and the procedure should be performed by
most experienced personal [23]. Percutaneous techniques
are advanced techniques and currently no data are available
to establish superiority of one approach over the other in
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Table 1 Selection criteria for COVID-19 tracheostomy

Patients may be considered for tracheostomy on or after day 14 of intubation where there is an ongoing requirement for mechanical ventilation

The patient’s case should have been reviewed by at least two intensive care consultants’/senior specialists and the procedure deemed

appropriate

Technique and location agreed between intensive care and surgeon’s team

Ventilation requirements appropriate (suggest Fi0, < 50%, PEEP < 10)

In patients where the prognosis is not clear, they are older (> 70), and/or have multi-organ failure; the decision to proceed should be deferred

Where there are contraindications to intervention (e.g. severe coagulopathy), the decision to proceed to tracheostomy should be delayed further

beyond 14 days

Most recent COVID-19 testing status determined (not universally available—priority for implementation)

terms of infectious transmission and safety. Single-use
bronchoscopes with a sealed ventilator circuit are prefer-
able when doing percutaneous tracheostomies.

While performing open tracheostomy the patient should
be paralysed with neuromuscular blockade and neuro-
muscular monitoring should be done adequately. This helps
in reducing cough and movements while doing the proce-
dure. All the important drugs should be kept in the vicinity.
The number of staffs inside the theatre should be min-
imised and every person should be clear with their role to
avoid confusion inside operation theatre. This should be
discussed beforehand and rehearsed. The high-volume
centres performing many Tracheostomy on a regular basis
are in better position to minimise overall time of procedure
and risk of transmission by properly dividing their
respective roles.

Non fenestrated cuffed tracheostomy tube is preferred so
that cuff can be inflated adequately to avoid aerosol/air
leak. Proper care should be taken to avoid injuring the cuff
while doing the procedure. Procedure should be performed
in bloodless field, with minimal use of diathermy and
smoke buster if available. Trachea should be visualised and
entry should be made under vision. Bipolar cautery is used
to arrest any bleeding during the procedure. Ventilation
should be paused during the entry of trachea if possible
[24]. Ventilation should be resumed after checking the cuff
and inflated beyond the tracheal cut with no air leak. Ide-
ally the position of the tracheostomy tube should be con-
firmed with EtCo2 by the anaesthetist [25]. Initially cuffs
should be inflated and pressures to be checked every 12 h,
maintained at 20-30 cm H,O pressures. Tracheostomy
position should also be confirmed in 30 degree head up as
nursed in ICU. Some surgeons use a Broncoscope to guide
the trachea but this step should be avoided as it increases
the risk of aerosol exposure.

Percutaneous tracheostomy is routinely performed in
most of the ICU set up across the world. However, there
are no guidelines regarding the safety measures of the
same. The single-stage ‘Rhino’ dilator technique is the

most common percutaneous technique in the UK, and
avoids multiple entries and may theoretically reduce
aerosol production [26]. After confirming the position tra-
cheostomy should be fixed with sutures and tapes. After the
procedure proper doffing in dedicated area and sanitization
of the theatre should be done.

Post Tracheostomy Care

Post tracheostomy care is as important as performing the
procedure and one should not lower the guards just after
the tracheostomy is done. Tracheostomy should be man-
aged by experienced staff trained in management of tra-
cheostomy inside ICU and exposure to other health care
personal to be minimised [27]. Usage of closed circuit is
advised at all times. Handling such as deflating the cuff and
dressing should be reduced as far as possible. Tube change
can be delayed to atleast 7 days [11]. Humidification and
disposable inner cannula can be used to safeguard against
tube occlusion from respiratory secretions, it can reduce the
requirement of suctioning and cleaning [28]. A simple heat
and moisture exchange (HME) filter, which provides ade-
quate humidification and does not generate aerosols is also
recommended. Sometimes the secretions are thick, so
water based humidification is required but their use should
be assessed on patient to patient basis. Nebulisers is helpful
in secretion clearance by reducing the tenacity but require
additional handling of ventilator circuits which can be
avoided if possible and can waterlog HME filters; they
should therefore be used only after careful consideration
[29]. Above all patients inside ICU should be consulted in
full PPE, facemask and shield.

Discussion
Currently both open surgical as well as percutaneous

techniques are used for tracheostomy worldwide but clear
advantage of one over the other is not proven. There are
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studies suggesting equal efficacy of both and some suggest
open surgical technique is better [30-33]. In our set up and
with the expertise available we prefer open surgical tech-
nique for tracheostomy in both emergency and ICU. In our
experience proper staff training regarding the handling of
COVID positive patients and taking care of personal pro-
tection is utmost important, full PPE, face shield, N95
mask and gloves should be used and this was suggested in
other studies as well [24, 34]. The team leader’s role is
understated, he should guide the team in sequential way
and lead to safety of the team members. A senior consul-
tant of head and neck surgeon should lead the way [35].

Conclusions and future directions

The number of cases are unstable till date and critically ill
patients can swiftly overwhelm hospitals, particularly
because many severe patients require extended periods of
hospital stay with ventilator support. Among them many
will require tracheostomy to facilitate recovery. There are
numerous ever-changing guidelines for COVID patients
which leave the health care professional to choose among
wide array of management. Here in this article we try to put
everything together regarding how to take care of tra-
cheostomy patients in the COVID-19 era. While taking
care of the tracheostomy patients, safety of the health care
professionals is most important. There are still many grey
areas as infectivity period, optimal technique of tra-
cheostomy to reduce the aerosol production. There is
continuous process of Collecting data about indications,
clinical outcomes and safety for healthcare providers are
ongoing for tracheostomies performed during COVID-19
outbreak, it will help building more robust evidence-based
recommendations for future.
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