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ABSTRACT

Objective: To share our experience of tracheostomy in COVID-19 positive patients.

Study Design: Prospective observational study.

Place and Duration of Study: Pak-Emirates Military Hospital, Rawalpindi Pakistan, from Apr to Jul 2020.

Methodology: A total of 94 COVID-19 positive cases admitted to the Intensive Care Unit of this hospital, placed on ventilatory
support and who ultimately underwent tracheostomy (whether percutaneous or surgical) were included in the study. Patients
were included irrespective of any age group or gender.

Results: Out of 94 patients placed on ventilator, tracheostomy was performed only in 17 patients. Male predominance was
13 (76%), with mean age of patients as 55.59 +12.93 in 12 patients, surgical tracheostomy was performed (70.58 %) whereas in 5
(29.4%) cases percutaneous tracheostomy was done. On post-operative follow-up 8 out of 17 (47%) patients recovered and
were successfully decannulated whereas 9 (52.9%) patients could not survive. Tracheostomy was successfully performed as
early as 8th day of mechanical ventilator support. Health Care Workers (HCWs) involved were subjected to RT-PCR and
remained negative for SARS- CoV-2. There was statistically significant association between the type and indication of
tracheostomy, p=0.002.

Conclusion: Tracheostomy, in COVID-19 positive patients, being aerosol- generating procedure remains a medical hazard for
the HCWs. By following strict safety protocols according to the medical resources available and training of the HCWs, it can
be performed with complete safety. It can be done as early as 8th day of ventilator support.
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INTRODUCTION

Severe Acute Respiratory Syndrome Corona
Virus 2 (SARS-CoV-2) commonly known as, COVID-
19, is a highly infectious & contagious disease pri-
marily targeting lungs. Since its inception in Wuhan,
China in last quarter of 2019, it has swiftly spread
across the world. WHO declared COVID-19 as pande-
mic on 11th March 2020. So far, it has affected more
than 16,050,417 people with fatalities amounting to
6,43,975 worldwide. With the alarming figures it has
become a foremost global health issue.! It has resulted
in unprecedented numbers of patients being admitted
to Intensive Care Units (ICUs) with additional capacity
created in medical facilities globally to meet the over-
whelming demand.?

Pakistan got its first case diagnosed on 27 Feb
2020 and thereafter the number of cases is on expone-
ntial rise. To date more than 2,74,89 cases have been
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diagnosed. While 5842 (2.1%) patients lost their lives.

The morbidity associated with COVID-19 is acute
respiratory distress syndrome (ARDS) & pneumonia,
making tracheostomy, an important element of care,
for cases requiring prolonged ventilation. Tracheosto-
my has conventionally played vital in ventilator wea-
ning, and its role in COVID-19 is now a primary focus.?
It is otherwise, one of the most common and frequently
performed surgical procedures in ICU.# Tracheostomy
is preferably performed in operation theatre. However,
percutaneous dilatational tracheostomy (PDT) can be
performed by the bedside in the ICU, by the surgeon
and the intensivist. Initially, in our hospital, PDTs were
performed by critical care physicians, but due to short-
age of kits in the local market and financial restraints,
surgical tracheostomy was opted.

Indications for tracheostomy include long term
mechanical ventilation, failure/difficulty to wean off,
upper airway obstruction, and airway protection. In
ICUs, it is mostly indicated for prolonged mechanical
ventilation.# Currently, approximately 10-24% of
COVD-19 positive patients of ICU need mechanical
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ventilator support. However, prolonged endotracheal
intubation carries its own morbidity in terms of vocal
cord paralysis, glottic and subglottic stenosis, and var-
ious infections. In recent years, tracheostomy (percuta-
neous or surgical) has usually been recommended to
decrease these complications. The procedure entails
obvious advantages to decrease dead space volume,
expedite clearing of tenacious/infected pulmonary
secretions and offer patient comfort in the period of
weaning off from the mechanical ventilator.>

Transmission of the SARS-CoV-2 virus is mostly
thought to be through aerosolization or contact with
soiled surfaces. Tracheostomy is rated among top most
aerosol-generating procedures (AGP), putting health
care workers (HCWs) on high risk of getting infected.?

Pak Emirates Military Hospital (PEMH) was dec-
lared a COVID hospital from 6 April 2020. From the
outset, we received and dealt with COVID-19 positive
patients. Multiple levels of ICUs and high dependency
units (HDU) and special indoor wards were created.
Patients were categorised and admitted based on their
clinical presentation & severity of COVID-19 infection.

In our study, we share our experience of surgical
tracheostomy in COVID-19 patients; in terms of indic-
ations, special precautions, surgical methods evolved
and related difficulties faced.

METHODOLOGY

This was a prospective observational study, cond-
ucted at Pak Emirates Military Hospital; from April
to July 2020. Approval was sought from the Hospital
Ethics Committee (ref no. A/28/68/EC/2020) and
attendants of the patients, regarding non disclosure of
identity. Patients were included irrespective of any age
group or gender. Sampling technique was non proba-
bility consecutive technique.

Inclusion criteria: all COVID-19 positive cases
admitted to the ICU, placed on ventilator support and
who ultimately underwent tracheostomy (whether
percutaneous or surgical) were included in the study.

Exclusion criteria: indoor patients in HDU and
other wards were not included in the study.

Detailed history about general condition of
patient, co-morbids, relevant laboratory indices, num-
ber of days of intubation i.e. tracheostomy performed
either within two weeks of endotracheal intubation or
after two weeks, was obtained. Terminal patients were
not subjected to the surgical trauma and were exclu-
ded from the study. Tracheostomies were performed in
patients with need of prolonged ventilation or having

excessive bronchial secretions or in need to be weaned
off the ventilator. Special precautionary measures for
the HCWSs were adapted in surgical as well as percuta-
neous Tracheostomies.

Double polythene wrap technique (discussed
later) was used for surgical tracheostomies to avoid ex-
posure to aerosols generated. HCWs of tracheostomy
team were subjected to real time reverse transcription
polymerase chain reaction (RT-PCR) test for COVID-19
after every tracheostomy. Post operative care was as
per protocol.

Data was collected from ICUs and main operation
theatre on a structured proforma. Statistical analysis of
all data obtained was done using Statistical Package
for Social Sciences (SPSS) version 23. Age, gender and
indications of tracheostomy were the major variables
of this study pearson chi square test was used. The p-
value <0.05 was considered significant.

RESULTS

During our study period a total of 94, COVID-19
positive patients were placed on ventilator. Tracheos-
tomy was performed in 17 patients only. Age of pati-
ents ranged from 32-77 years with mean age of 55.59 +
12.93 years. Male predominance was 13 (76%) out of
total 17. Indications for tracheostomy (percutaneous
or surgical) were mostly for weaning off from venti-
lator 11 (64.7%). For removal of airway secretions 4
(23.52%); and lastly 2 (11.76%) for prolonged venti-
lation, as per Table-I.

Table-I: Summary of baseline variables.
Base line variables | Number of patients (%)

Age group
20-40 years 03 (17.6%)
41-60 years 08 (47.1%)
61-80 years 06 (35.3%)
Gender
Male 13 (76%)
Female 04 (24%)
Indications of Tracheostomy
Weaning off the ventilator 11 (64%)
Removal of airway secretions 4 (23.52%)
Prolonged ventilation 2 (11.76%)

Surgical tracheostomy was performed in 12
(70.58 %) whereas in 5 (29.4%) percutaneous tracheosto-
my was done as shown in Figure. For surgical tracheo-
stomy, 10 (58.8%) patients had indication of weaning
off from ventilator, whereas 2 (11.8%) had indication
for prolonged ventilation. For percutaneous tracheos-
tomy 1 (5.9%) had indication of weaning off from ven-
tilator and 4 (23.5%) had indication of removal of
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Type of Tracheostomy
75% 70.60%
60% -
45% -
30% - 29.40%
15% -
0%
Surgical Percutaneoous
Tracheostomy Tracheostomy

Figure: Percentage of type of tracheostomy.

excessive secretions p=0.002 shown in Table-II. Trac-
heostomy within two weeks of intubation was perfor-
med in 10 patients; and in 7 patients after two weeks of
endotracheal intubation. On post-operative follow-up,
8 (47%) patients recovered and were successfully de-
cannulated. Whereas, 9 patients (52.9%) could not sur-
vive. As far as HCWs were are concerned, none were
detected positive for SARS-CoV-2.

Table-II: Association of type and indication of tracheos-
tomy.

Indication of Ty'pe of tracheostomy -
tracheostomy Surgical Percutaneoous value
tracheostimy | tracheostomy

Wean off from o o

ventilator 10 (58.8)% 1(5.9%)

Removal of

excessive - 4 (23.5%) 0.002

secretions

Prolonged 0

ventilation 2 (11.8%) )
DISCUSSION

SARS CoV-2 or COVID-19 predominantly targets
the human respiratory system. People infected with
the virus, mostly experience mild to moderate respi-
ratory illness and recover without any special treatm-
ent. Older people and those with co-morbids are more
prone to developing serious illnesses. The symptoms
of COVID-19 become apparent after an incubation
period of approximately 5-6 days. In Pakistan, the
mortality rate never exceeded >1.8%.

The most common symptoms at onset of COVID-
19 illness are fever or chills, cough, shortness of breath
or difficulty in breathing, fatigue, malaise, and head-
ache. While other symptoms include loss of taste or
smell, sore throat, diarrhoea, nausea and vomiting. Co-
mputerized tomographic findings in chest are bilateral
ground glass opacities (GGO) and enlarged blood ves-
sels. Clinical features like, RNAemia, acute respiratory

distress syndrome, acute cardiac injury, and incidence
of GGO lead to the death of infected patients.

Countries across the globe continue to struggle
with escalating numbers of infected patients. The stra-
tegic priorities are aimed to limit human-to-human
transmission by adopting measures like social distan-
cing, wearing face masks, creating public awareness,
case investigation and contact tracing; including pre-
vention of cross infections among vulnerable HCWs.”

Tracheostomy is rated in the top most aerosol
generating procedure (AGP) but its benefits to the
patient over emphasize the risk it holds for the HCWs.
The pronounced benefits of tracheostomy include the
ability to wean sedation and to facilitate gradual redu-
ction in ventilator support in intubated patients. It
participates in rehabilitation, reduces dead space, faci-
litates bronchial toilet, and potentially reduces long-
term complications of endotracheal intubation such as
vocal cord granuloma formation, subglottic stenosis
and scarring. Our major indication for tracheostomy
was weaning off the ventilator. While a few, were done
for excessive bronchial secretions. In our hospital, we
had the advantage that all admitted cases were confir-
med patients of COVID-19. We were clear in our heads
about the potential threats it can pose and the proto-
cols we had to adopt before embarking on the surgical
venture.

The complications and specific risks of tracheosto-
my are well recognised in COVID-19 patients. Tracheo-
stomy is primarily performed in critically ill subjects
with high viral loads leading to more chances of cross
infection. Its management is therefore, of paramount
importance to prevent cross-contamination between
patients and HCWs.

The risk of transmission may be increased by
aerosolization of particles. Tracheostomy during this
pandemic has helped to reduce the impact of COVID-
19; however, controversy exists about the timing of tra-
cheostomy.’ In general, decision to go for tracheosto-
my is made on a case-to-case basis.’%11 However, in
non-COVID-19 patients an early tracheostomy is advo-
cated, especially in patients with traumatic brain injury
and other trauma-related injuries.

Bearing the benefits of tracheostomy in mind, it
has to be performed. Different viewpoints exist, some
advocate an early tracheostomy; while others suggest,
to wait for the patient to become COVID negative.12-16
Elkbuli et al, in a study recommended to postpone elec-
tive tracheostomy in COVID-19 positive patients until
they tested negative, if possible.’0 Scientists like
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Harrison et al, Wax et al and Chen et al, in their
scholarly articles endorsed that if resources allow, all
tracheostomy patients should be tested for COVID-19
within 48 hours prior to surgery.'?1¢ However, Noah et
al, from America concluded that tracheostomy should
be avoided in patients with respiratory instability.1”

Prior education and rehearsal of HCWs before
donning will ensure that all involved parties are ade-
quately informed and work smoothly.181% Factors like
exposure to endobronchial secretions, combined with
the presumed peak viral load in early illness confer to
the consensus for later tracheostomy in COVID-19.19-21

Initially with limited experience, we were reluc-
tant to perform early tracheostomy, but as the time
passed we refashioned our indications for the surgery.
COVID positive patients with clear signs of impro-
vement had to be weaned off the ventilator. Therefore,
we started performing tracheostomy as early as on 8th
day of assisted ventilation, against the guidelines, and
did not wait for a negative test result. Thus, we agreed
with McGrath et al, and suggest that standard decision
making may be adopted for the COVID-19 pandemic,
taking into account a range of considerations including
potential risks and benefits for the patient and risks
posed to HCWs and available health-care resources.??

Patient selection for tracheostomy was another
important consideration. COVID-19 positive patients
on ventilator, with good prognosis and obvious clinical
and laboratory signs of improvement were selected.
Our well thought out selection criteria led to zero
mortality.

As far as the donning for the procedure was con-
cerned, all researchers agreed to the standard protocol
of wearing personal protective equipment (PPE) aug-
mented by surgical and polythene gowns, double
gloves, goggles and face shield. However, visibility &
fogging were disturbing but were managed.

The surgical procedure of tracheostomy was
delineated and followed as per standard protocol.22
A cuffed non-fenestrated tracheostomy tube was used
to avoid aerosolizing the virus. Largest tracheostomy
tube appropriate for the patient was recommended.
Intravenous glycopyrrolate (0.4mg) was used to reduce
airway secretions. Lidocaine 2% with 1:100,000 epine-
phrine minimized bleeding and need for frequent suc-
tioning. Electrocautery was avoided; however if avail-
able smoke evacuator cautery is recommended. Vigi-
lance was practised not to pierce the cuff of the endo-
tracheal tube (ETT) during tracheotomy. Anesthesio-
logist was requested to cease ventilation whilst win-

dow in the trachea was made and swift and accurate
placement of tube was done. Prompt adequate infla-
tion of the cuff to minimize leakage was the next step.
Placement of the tube was confirmed with end tidal
CO;. Tube was secured in position. Stoma covered
with surgical gauze and minimal tracheal suctioning
done. Heat and moisture exchanger (HME) was placed
on the tracheostomy to reduce shedding of the virus
should the anesthetic tubing be disconnected.

We used an improvised double polythene wrap
technique on the patients to further reduce the risk of
aerosol transmission. The patient was transported to
main operation theatre wrapped in a polythene sheet
with ETT in situ. As this sheet was to be incised, to
gain surgical access to the neck so another polythene
sheet was spread over the first one and the procedure
was performed under the sheet. The surgical instru-
ments used were left under the polythene sheet and
were only removed once a close- circuit was establis-
hed. We recommend special operating rooms, to be
established in the ICUs premises to add to the safety of
the HCWs involved in the transportation of the
patients.

Airborne precautions should be meticulously
followed by all surgical team members/HCWs.1218 The
operating room team should be reduced to only essen-
tial staff. We had a “designated tracheostomy team”.
One surgeon, one anaesthesiologist, and two surgical/
anesthesia assistants; constituted our team in the
hospital. Procedure was performed by the most exper-
ienced staff available, to maximize safety and efficien-
cy, as per guidelines.131617.23 Routine follow up COVID
tests (RT-PCR) were carried out by all team members.
Fortunately, no HCW of our team was exposed/
affected by the virus.

Best possible post-operative care of tracheostomy
was followed. Bed head information signs were displa-
yed and significance of close circuit ventilation was
emphasized. Tracheostomy tube cuff was kept inflated
to keep airway protected to avoid aspiration. Closed
in-line suction with minimal suctioning was used, to
keep airway patent. Routine change of tracheostomy
tube was discouraged.?

This study was conducted in the largest COVID
hospital of the country. The purpose of this study was
to instigate the global & national ENT surgeons &
HCWs to accelerate the research and development pro-
cess for surgical tracheostomy in the wake of corona
pandemic. Caring for those affected while concurrently
making safety of HCWs impeccable. We further urge
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that the double polythene wrap technique for tracheo-
stomy should be evaluated in other hospitals.

CONCLUSION

Tracheostomy in COVID-19 positive patients is an
AGP and can be a medical hazard for the HCWs. However,
following strict safety protocols according to the medical
resources available and training of the HCWs, it can be
conducted with complete safety. It can be performed as early
as 8th day of ventilator support.
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