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Post-operative use of
HME filter‑protected open
tracheostomy circuit during the
COVID-19 pandemic
Abstract
Introduction
In the era of the COVID-19 pandemic, the avoidance of aerosol generating
procedures (AGPs) is paramount to reduce the risk of viral transmission to
staff and other patients. Perioperative management of a new tracheostomy is
challenging as routine care, such as suctioning, frequently involves AGPs.

Method
We developed and implemented an apparatus called the heat and moisture
exchanger (HME) filter-protected open circuit. This enabled closed suctioning
to be performed and allowed spontaneously breathing patients to be managed
with an open circuit in a shared environment while reducing the risk of viral
aerosolisation. We performed a prospective observational study of 20 cases,
recording the incidence of desaturation (<90%), apparatus disconnection,
apparatus dislodgement and apparatus replacement. The ease of use of the
apparatus for recovery nursing staff and patient comfort were measured on a
Likert scale.

Results
There were no incidents of desaturation. There were two circuit disconnections.
Apparatus replacement with an alternate circuit was not required for any
patient. Most recovery nursing staff agreed or strongly agreed that the
apparatus was easy to use and that the apparatus bulk or weight did not
interfere with patient care activities. Ninety-five per cent of patients reported
that their breathing was comfortable prior to discharge from the Post
Anaesthesia Care Unit.

Conclusion
In conclusion, the HME filter-protected open circuit is a relatively safe,
acceptable and practical device to use for spontaneously breathing patients
with newly created tracheostomies in the perioperative environment.
Keywords: tracheostomy, post-operative, recovery, theatre, COVID-19,
aerosolisation, HME filter

Identified problem
In periods of high community
transmission during the COVID-19
pandemic, changes to nursing
practices in the Post Anaesthesia
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Care Unit (PACU) have been required
to reduce the risks of viral infection
for both staff and other patients
in the immediate environment1.
Tracheostomy formations are
required for various indications,
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including neck dissection surgery
for cancers of the upper airway.
The routine management of newly
created tracheostomies in an awake,
spontaneously breathing patient
in the PACU involves oxygenation
via a tracheostomy aerosol therapy
mask or a high flow humidification
device. Their post-operative care is
challenging as most interventions
required to manage them, such as
suctioning, are aerosol generating
procedures (AGPs)2,3. These patients
are also more likely to cough postoperatively, leading to droplet and
aerosol spread. During the period of
increased community transmission of
the coronavirus, it was necessary to
reduce the performance of AGPs for
all patients, including patients who
were tested negative for COVID-19, to
reduce the risk of viral transmission
to staff and other patients. As a result,
it was necessary to recover these
patients in a negative pressure and
isolated environment with airborne
precautions4,5. This necessitated
recovery in the operating theatre,
increasing demand on staff and
resources and delaying theatre
turnover.

Proposed solution
There was limited literature on
the ideal system to manage
spontaneously breathing patients with
a newly formed tracheostomy in the
immediate post-operative period2,3,6–8.
Based on guidance from available
literature, we assembled an apparatus
to enable the care of these patients
in the PACU environment without the
risks associated with AGPs.
The components of our apparatus
included an in-line suction device
connected to a heat and moisture
exchanger (HME) filter followed
by a ‘T-Bag’ oxygen enhancement
device (T-bag) before connecting
to an oxygen source at 6L/min
(Figure 1). This circuit design

Figure 1: HME filter-protected open circuit
enabled the provision of warm,
humidified supplemental oxygen and
performance of suctioning without
droplet and aerosol generation3,9–11.
The T-bag was a lightweight,
injection-moulded, polyethylene
T-piece and shaped reservoir bag of
300 ml volume which allowed the
provision of oxygen supplementation
with a fraction of inspired oxygen
(FiO2) up to 60 per cent, increasing
the margin of safety if ventilation is
compromised and to compensate for
decreased respiratory drive in the
immediate post-operative period.

Project plan
We performed a prospective
observational study examining

the safety, practicality and patient
comfort of using this apparatus.
After receiving approval from
Melbourne Health Human Research
Ethics Committee (QA2020071), we
recruited the first 20 consecutive
spontaneously breathing adult
patients with a newly formed
tracheostomy in PACU. We excluded
patients who were to be discharged
directly from the operating theatre to
the intensive care unit with a closed
ventilatory system and non–English
speaking patients.
The apparatus was attached to
the patient immediately after the
tracheostomy was formed or at
the end of surgery in the negative
pressure operating theatre prior to
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were two cases of accidental circuit
disconnection from the tracheostomy
tube. Apparatus replacement with an
alternative circuit was not required
for any patient. Most respondents
agreed or strongly agreed that
the HME filter-protected open
tracheostomy circuit was easy to
use (Figure 2). More than half of
the respondents agreed or strongly
agreed that the apparatus bulk or
weight did not interfere with patient
care activities (Figure 2). Almost all
patients found their breathing to be
comfortable at the end of their stay
in the PACU.

transfer to recovery. When the patient
was deemed ready for discharge
to the ward, the PACU nurse would
complete the provided questionnaire
(supplemental material), recording
adverse events including oxygen
desaturation of less than 90 per cent,
tracheostomy dislodgement and
accidental circuit disconnection.
Replacement of airway apparatus
for any reason was documented.
The practicality and ease of use of
the apparatus and whether its bulk
or weight interfered with patient
care activities were assessed using a
Likert scale. Prior to their discharge,
patients were asked if their breathing
was comfortable. Additionally, freetext comments were also collected
from PACU nursing staff.

The implementation of the HME
filter-protected open circuit was
straightforward, requiring only
simple education of anaesthesia and
recovery staff and placement of a
graphic illustration in theatres. As all
the required equipment was readily
available, the sourcing of apparatus
components was easy. The apparatus
was also immediately compatible
with a manual bag valve respirator or
mechanical ventilator circuit, should
the need for assisted or mechanical
ventilation arise.

Project successes
The study was conducted between
27 May 2020 and 20 October 2020,
which coincided with the second
wave of the COVID-19 pandemic in
Victoria, Australia. Twenty cases were
included in the study and survey data
was completed for all cases. There
were no patients that were tested
positive for COVID-19. Reassuringly,
there were no instances of oxygen
desaturation of less than 90 per cent
for any patient and no tracheostomy
dislodgements occurred. There

The apparatus was well received
by staff at our institution during
the COVID-19 pandemic and saw
continued use beyond the study
period. Since the implementation

The HME filter-protected open
tracheostomy circuit was easy to use
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interfere with patient care activities
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Figure 2: PACU nurse Likert scale responses about ease of use and effect on
patient care activities of the apparatus
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of this apparatus, we were able to
nurse unsuspected COVID-19 patients
in the shared PACU environment,
including performing suction
without the consequence of aerosol
generation. As a result, we were
able to directly improve theatre
utilisation and facilitate turnover of
cases. Additionally, resources were
saved by virtue of reduced need to
use personal protective equipment
(PPE), as these patients were able to
be nursed under droplet rather than
aerosol precautions.

Opportunities for
improvement
As the apparatus was a new
implementation, graphic illustrations
were helpful to have in the operating
theatres for reference during
tracheostomy insertion. Furthermore,
a discussion at the beginning of the
case during surgical time-out was
important to ensure that necessary
equipment was available.

Recommendations
The HME filter-protected open
circuit with closed in-line suctioning
was found to be a safe, acceptable
and practical device to use for
spontaneously breathing patients
with newly created tracheostomies
in the perioperative environment
and could be used during periods of
increased risk of viral transmission.
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Supplemental material: Questionnaire
HME filter-protected open tracheostomy circuit
Case report form number:                    Date:            
1

Questions for PACU staff regarding safety:
Incidence of desaturation SpO2 <90%:

Yes  

No

Incidence of tracheostomy dislodgement:

Yes  

No

Incidence of accidental circuit disconnection:

Yes  

No

Apparatus replaced with alternative circuit for any reason:

Yes  

No

Comments:

2 Questions for PACU staff regarding satisfaction:
The HME filter-protected open tracheostomy circuit was easy to use:
Strongly Agree  

Agree  

Neutral  

Disagree  

Strongly Disagree

The apparatus bulk/weight does not interfere with patient care activities:
Strongly Agree  

Agree  

Neutral  

Disagree  

Strongly Disagree

3 Patient comfort bedside assessment:
When the patient is ready for ward discharge, please ask:
‘Is your breathing comfortable?’

Yes  

No

4 General comments from PACU staff or patient:
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