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Abstract

Head and neck cancer patients with tracheostomies and laryngectomies, as well

as their healthcare providers, face unique challenges in the context of the cur-

rent COVID-19 pandemic. This document consolidates best available evidence

to date and presents recommendations to minimize the risks of aerosolization

and SARS-CoV-2 exposures in both the inpatient and outpatient settings. The

cornerstones of these recommendations include the use of closed-circuit

ventilation whenever possible, cuffed tracheostomy tubes, judicious use of heat

moisture exchange units, appropriate personal protective equipment for

providers and patients, meticulous hand hygiene, and minimal manipulation of

tracheostomy tubes.
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1 | INTRODUCTION

The COVID-19 pandemic has created unprecedented new
challenges for the health care system, including a unique set
of challenges for patients with head and neck cancer.
Although multiple prior studies have outlined indications
and risk mitigation strategies for tracheotomy in patients
with COVID-19, there remains no clear consensus for inpa-
tient and outpatient management of head and neck cancer
patients with tracheostomy and/or total laryngectomy
(TL) during the pandemic.1-3 Given the highly contagious
nature of the virus from respiratory droplets and aero-
solization,4 patients with tracheostomy and TL have a partic-
ularly high risk of transmission to others and merit special
attention in terms of strategies to minimize viral spread.

Although elective surgery across the United States has
come to a halt, urgent and emergent tracheostomy and TL
continue for patients with head and neck cancer.5 Unlike
in patients with traditional acute respiratory distress
syndrome, practices emerging from China where the
pandemic began suggest that long-term intubation alone
should not be a justification for tracheostomy in SARS-
CoV-2-positive patients.6 However, there are tens of thou-
sands of head and neck cancer patients with long-standing
tracheostomy and TL who continue to require medical
care in both the inpatient and outpatient contexts.7 This
commentary compiles the best available evidence to pro-
vide recommendations aimed at minimizing transmission
of COVID-19 when caring for head and neck cancer
patients with tracheostomies and TL. Policies are bound to
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vary by institution and specific patient requirements and
available resources. Global transparent communication
may help to reduce risk to health care workers and
improve outcomes for individual patients and societies
facing this unprecedented pandemic.

2 | RISK OF AEROSOLIZATION
AND DROPLET FORMATION IN
PATIENTS WITH TRACHEOSTOMY

COVID-19 can spread by direct contact, droplet, and
likely also aerosolization.4,8,9 Aerosolization refers to the
process by which small particles are formed and
dispersed in the air.10 It is important to distinguish aero-
solization from droplet formation, which refers to the
process by which fluids in the form of large droplets
come into direct contact with another person thereby
causing infection. In contrast to droplets, aerosolized
SARS-CoV-2 does not require personal contact with the
source patient and has been shown to remain viable in
the air for upwards of 3 hours.4 For this reason, proce-
dures or patient groups with increased risk of aerosoliza-
tion may significantly increase viral transmission.11,12

Some common procedures known to lead to aerosoliza-
tion include intubation, tracheotomy, airway suctioning,
nebulizer treatments, manipulation of oxygen masks, and
noninvasive positive pressure ventilation.13,14

It remains unclear exactly how much and how often
patients with tracheostomy and TL are aerosolizing. The

amount likely differs based on unique patient factors.
Based on data from the 2013 SARS-CoV-1 outbreak and
early data from the current COVID-19 pandemic, it is
likely that patients with fresh tracheostomy or TL are at
significantly higher risk of spreading viral particles com-
pared to other patients given high rates of aerosolizing
procedures and equipment, including suctioning require-
ments, nebulizer treatments, open stomas, and open
humidification with trach collar.11,15,16 In addition to the
risk of aerosolization, there is also an increased risk of
droplet formation given frequent productive coughing in
recent surgical patients. Given the increased risk of aero-
solization and droplet formation in conjunction with the
high rates of undocumented infections and asymptomatic
carriers, precautions for all patients with tracheostomy
and TL may be indicated.17

3 | RISK REDUCTION
STRATEGIES

Flow charts of strategies aimed at minimizing risk of trans-
mission are shown in Figures 1 and 2. The cornerstones of
these recommendations include the use of closed-circuit
ventilation whenever possible, cuffed tracheostomy tubes,
judicious use of heat moisture exchange units (HMEs) as
tolerated, appropriate personal protective equipment
(PPE) for providers and patients at all times, and minimal
manipulation of tracheostomy tubes. These strategies are
described in the following section in more detail.

FIGURE 1 Outpatient guidelines

for patients with tracheostomies or

laryngectomies
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3.1 | Closed circuit ventilation
with in-line suction

Closed circuit ventilation, particularly in cases of known
or suspected COVID-19, may decrease the risk of aerosoli-
zation and droplet formation.1 Cuffed tracheostomy tubes
should be used in these circumstances to decrease leaks in
the circuit. Use of in-line suction, even for patients who
may not require chronic closed-circuit ventilation, may
also decrease risk of aerosolization and droplets (Figure 3).17

Nebulizer treatments should be avoided or used with cau-
tion as well to minimize risk of aerosolization.11

3.2 | Heat moisture exchange units

Heat moisture exchange units (HMEs) may reduce both
aerosolization and droplet formation. Whenever toler-
ated, HMEs should be used instead of open tracheostomy
collar with humidified air. Atos Medical has recently
developed the Provox Micron HME filter that may be a
helpful option for patients with suspected or confirmed
COVID-19. While efficacy for COVID-19 has not specifi-
cally been tested, previous viral filtration efficacy was
demonstrated to be 99%.18 Although the Micron was
initially designed for patients following laryngectomy, it
may be used with a 15-mm hub adaptor for patients with
tracheostomy. Standard HMEs without viral filtration
may be used for patients without known infection or
symptoms. Cuffed tracheostomy tubes are ideal for
SARS-CoV-2-positive patients as they may decrease leak
around the HME and tracheostomy tube and can
decrease airflow through the oropharynx and nasophar-
ynx. However, these potential benefits must be balanced
against the increased suction requirements while the cuff
is up as patients will be less able to self-clear secretions.

3.3 | Appropriate use of PPE

PPE is essential to mitigate the risk of transmission.19,20

Proper fit testing is essential for effective filtration with
N95 masks. For all patients with tracheostomy/TL who
are known to be SARS-CoV-2 positive or under investiga-
tion, the clinician should wear appropriate aerosolization
PPE, including at a minimum an N95 mask, face shield,
gown, and gloves at all times. For patients who are asymp-
tomatic and/or SARS-CoV-2 negative, providers should at

FIGURE 2 Inpatient guidelines for

patients with tracheostomies or

laryngectomies

FIGURE 3 Example configuration for in-line suction without

positive pressure ventilation. Figure A demonstrates a two-valve

adapter; Figure B demonstrates an HME on one valve (black arrow)

and suction on the other (blue arrow) [Color figure can be viewed

at wileyonlinelibrary.com]
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minimum wear droplet precaution PPE, including a surgi-
cal mask with face shield, gown, and gloves at all times
while in the room. If there are any procedures that may
lead to aerosolization (ie, trach change and/or suctioning
without an inline suction), then the provider should wear
aerosolization PPE, including an N95 respirator, regardless
of patient SARS-CoV-2 status due to unknown false-
negative COVID PCR testing rates at this time and high
rates of asymptomatic carriers. Removal of PPE after
exposure to an individual infected with COVID is one of
the highest risk periods for contamination.21 Apart from
provision of PPE, prior training of proper gown up and
gown down of PPE must be provided to all health care
workers involved in caring for patients with suspected or
confirmed SARS-CoV-2.22 All staff should be vigilant in
adhering to the gown up and gown down protocol.

Patients should also wear PPE to decrease risk of
transmission. Any patient known to be SARS-CoV-2 posi-
tive or under investigation should wear a surgical mask
over nose and mouth, regardless of tracheostomy/TL sta-
tus. Patients not on a closed ventilation circuit should
also wear a surgical mask over their stoma if tolerated as
this may decrease spread of droplets from leakage around
the stoma and/or HME. Any SARS-CoV-2-negative or
asymptomatic patients who are immunocompromised
(ie, patients receiving active chemotherapy, active radia-
tion, active immunotherapy, with a history of lung trans-
plant, less than 1 year status post solid organ or bone
marrow transplant, or with neutropenia) should wear a
mask over the nose and mouth at all times while in the
health care setting to decrease their own risk of becoming
infected.

3.4 | Hygiene

Although the importance of hand hygiene to minimize
transmission is well established, patients with tracheos-
tomy and TL have some special considerations. Apart
from acquiring the virus from inhalation of droplets
infected with the virus, tracheostomy and TL patients
may become infected if their hands contaminated with
the virus touch the respiratory mucosa of the trache-
ostoma. Thorough hand hygiene should be performed
immediately prior to and following any contact with the
tracheostomy or laryngectomy stoma. Patients who use a
tracheoesophageal voice prosthesis (TEP) should use an
HME interface for voicing to minimize hand to stoma
contact. Patients using an electrolarynx should clean
their device frequently with disinfectant wipes and those
using a pneumatic tube or Taiwan tube artificial larynx
should clean the device with hydrogen peroxide follow-
ing each use.23

3.5 | Minimize exposures and
procedures

All nonurgent procedures that can be reasonably delayed
(ie, elective tracheostomy tube change or TEP exchange)
should be postponed and manipulation of the tracheos-
tomy and/or laryngectomy site should be minimized.
TEP leakage may be managed by the temporary use of a
plug or thickened liquids when possible. Similarly, all
nonurgent clinic visits should be postponed and/or
converted to telehealth visits when possible. The absolute
minimum number of providers required to safely care for
and evaluate each patient should be used.

3.6 | SARS-CoV-2 screening

When PCR testing for the virus becomes more widely
available in the surgeon's practice, preoperative testing
for all patients scheduled for tracheostomy and/or TL
should be strongly considered. There may also be a role
for SARS-CoV2 testing for patients with tracheostomy or
TL who are admitted to the inpatient setting for an
extended period of time, but this may vary based on the
individual patient’s risk, hospital setting, and other con-
siderations such as endemic risk.

4 | CONCLUSIONS

Head and neck cancer patients with tracheostomy and
TL as well as their health care providers face unique chal-
lenges in the context of the current COVID-19 pandemic.
Although practices and recommendations are bound to
evolve over time, this document may serve as a founda-
tion for future efforts to help minimize the risk of aero-
solization and SARS-CoV-2 exposures.
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