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ABSTRACT

Objective: Significant numbers of COVID-19 patients require 
invasive mechanical ventilation support during their treatment. 
Prolonged mechanical ventilation causes a tracheotomy need in 
some of those patients.

The study aimed to assess the possible benefits of tracheotomy 
in patients with COVID-19 and its effect on clinical outcomes.

Material and Method: Six patients with COVID-19 who under-
went an open tracheotomy in our institution were retrospectively 
reviewed. Its effect on the prognosis, the effectiveness  of the 
safety precautions, and personnel protective equipment (PPE) 
utilization during the tracheotomy procedures was evaluated.

Results: Mean intubation period before a tracheotomy was 21 
days (range,14-28). All patients were male with a mean age of 62. 
Five of them died postoperatively. One patient was discharged 
and decannulated. None of the airway team members were in-
fected after the procedures.

Conclusion: Tracheotomy in COVID-19 patients is a safe proce-
dure when appropriate PPE measures are taken. Our data do not 
support the contribution of tracheotomy to accelerating ventila-
tor weaning in patients with COVID-19.
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ÖZET

Amaç: COVID-19 hastalarının önemli bir kısmına, tedavileri sı-
rasında invazif mekanik ventilasyon desteği gerekir. Uzun süreli 
mekanik ventilasyon, bu hastaların bazılarında trakeotomi ihtiya-
cını ortaya çıkarır.

Çalışmada, COVID-19 hastalarında trakeotominin olası faydaları-
nı ve klinik sonuçlar üzerindeki etkisinin değerlendirilmesi amaç-
landı.

Gereç ve Yöntem: Kurumumuzda açık trakeotomi yapılan altı 
adet COVID-19 hastası retrospektif olarak incelendi. Trakeotomi 
işlemleri sırasında güvenlik önlemlerinin etkinliği, kişisel koruyu-
cu ekipman (KKE) kullanımı ve işlemin prognoza etkisi değerlen-
dirildi.

Bulgular: Trakeotomi öncesi ortalama entübasyon süresi 21 gün-
dü (aralık, 14-28). Tüm hastalar erkekti ve ortalama yaş 62 idi. 
Hastaların beşi ameliyat sonrası dönemde öldü. Bir hasta tabur-
cu edildi ve dekanüle edildi. İşlemlerden sonra havayolu ekibinin 
hiçbir üyesi enfekte olmadı.

Sonuç: COVID-19 hastalarında trakeotomi, uygun KKE önlemleri 
alındığında güvenli bir işlemdir. Verilerimiz, COVID-19’lu has-
talarda trakeotominin hastaları mekanik ventilatörden ayırmayı 
kolaylaştırdığını desteklemedi. 

Anahtar Kelimeler: COVID-19, Trakeotomi, Mekanik ventilasyon
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INTRODUCTION

Coronavirus disease 2019 (COVID-19), caused by SARS-
CoV-2, has rapidly spread worldwide and caused critical 
effects on the healthcare system. It has been reported 
that 6-25% of the affected patients need to be treated in 
intensive care units (ICU) (1-3). Among them, most of the 
patients are followed by invasive mechanical ventilation. 
Besides, 10% of those patients required prolonged (more 
than 14 days) ventilation support (3). Performing tracheot-
omy to these patients brings out the concern of infection 
transmission risk to healthcare providers. Although hu-
man-to-human transmission of the SARS-CoV-2 primarily 
occurs through respiratory droplets and close contacts, 
airborne transmission can be seen during some clinical 
procedures that are likely to create aerosols (4). Among 
these, open tracheostomy is one of the most concern-
ing procedures for an otolaryngologist. Therefore, some 
brief reports and guidance making suggestions about 
the surgical procedure and personal protective equip-
ment (PPE) utilization were published during the early 
period of the outbreak (5-9). More knowledge has started 
to accumulate after recent case series were published re-
garding tracheotomy in COVID-19 patients (2, 3, 10, 11). 

Herein, we report our experience of tracheotomy during 
the COVID-19 pandemic. 

MATERIAL AND METHOD

Our institute was declared as an ‘Pandemic Hospital’ 
by the Ministry of Health, a week after the first case was 
seen in Turkey. Therefore, our department reorganized its 
working system accordingly and created an airway team 
consisting of three experienced surgeons for the pos-
sible need for tracheotomy in COVID-19 patients. The 
indications for tracheotomy in COVID-19 patients were 
determined with joint decisions made by anesthesiolo-
gists and our airway team together. These indications are 

(a) prolonged mechanical ventilation (more than 14 days), 
(b) facilitating weaning from mechanical ventilation, (c) 
pulmonary toilet for those with secondary bacterial pneu-
monia, (d) reducing death space in those with hypoxia 
despite endotracheal intubation and (e) patients with life 
expectancy. All tracheotomies were performed by two 
surgeons among our airway team according to the tra-
cheotomy guidelines for COVID-19 (7-9).

RESULTS

Six patients with confirmed COVID-19 have undergone a 
bed-side open tracheotomy in our institution until now. 
All patients were male, and the mean age of the patients 
was 62.2 (range:43-78). The mean number of days fol-
lowed up as intubated before tracheotomy was 21 (range 
14-28). Half of the patients required changing of the tra-
cheotomy cannula postoperatively (one for air leakage 
five days after the procedure, one for decannulation 12 
days after the procedure, and one for obstruction by 
dried secretions 20 days after the procedure). As of June 
12, five patients have died, one patient was discharged 
home and decannulated. The average life span after 
tracheotomy of patients who died was 28.2 days (range: 
7-43). The only patient, who was healed and discharged, 
stayed in hospital 33 days after the tracheotomy. He was 
decannulated two weeks after treatment completion. He 
was weaned from mechanical ventilation two days after 
the procedure. None of the remaining five patients could 
be weaned from ventilation support during their ICU stay. 
Patients’ information and outcomes are given in Table 1.

No complication during the procedures or early postop-
erative period was observed. None of the team members 
developed any sign of the infection after the procedures.

DISCUSSION

There are few publications reporting about performing 
tracheotomies during the severe acute respiratory syn-

Table 1: Patients' information and outcomes

Case 
no

Gender Age Comorbidities
Intubation period 

(before tracheotomy) 
(days)

Post-tracheotomy 
period (days)

Outcome

1 M 67 Diabetes 14 43 Died

2 M 60 RHD, history of stroke without any 
sequelae

24 33 Discharge

3 M 62 Diabetes, atrial fibrillation, 
hypertension

21 36 Died

4 M 78 Diabetes, hypertension 24 41 Died

5 M 43 - 28 7 Died

6 M 63 Diabetes, COPD, lung cancer 15 14 Died

M: Male, RHD: Rheumatic heart disease COPD: Chronic obstructive pulmonary disease
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drome (SARS) outbreak in 2003, and Tay et al. reviewed 
them to generate a baseline knowledge for approaching 
COVID-19 patients who need a tracheotomy (6). They 
suggested that tracheotomy is a safe procedure when 
appropriate measures, including PPE, are taken. Cui et al. 
performed tracheotomy on six patients with COVID-19 
(10). Three of them for prolonged intubation, one for pre-
venting aspiration pneumonia (in a patient with cerebral 
infarction), one for tracheal bleeding, and one for repeat-
ed attempts of extubation and re-intubation. The majori-
ty of their patients did not benefit from tracheotomy (two 
of them died, two patients were still in a coma). Recently, 
a paper reported that no healthcare workers were infect-
ed after tracheotomies in 32 patients with COVID-19. The 
average age of their cases was 62, which is the same as 
ours. The pre-tracheotomy mean intubated period was 
15 days. Twenty-two of their cases were open tracheot-
omy, while ten were percutaneous. Open tracheotomies 
were performed in a negative pressure operating theatre 
(11). Unfortunately, our hospital does not have any nega-
tive pressure operating rooms or ICU rooms. Therefore, 
we preferred bed-side tracheotomy to minimize the risk 
of transmission during patient transportation. Fifteen 
percent of their patients died, and 25% were healed and 
discharged (11). Broderick et al. performed tracheoto-
my in 10 patients with COVID-19 (3). All patients were 
male,the same as our cases. The mean age was 57.3. 
They defined four criteria for tracheotomy indication in 
COVID-19 patients, including (a) intubation for close to 
14 days or more, (b) FiO2< 40%,  positive end-expiratory 
pressure (PEEP) below 15, (c) apyrexial, cardiovascularly 
stable, reducing inflammatory markers, and (d) trache-
ostomy requirement for weaning. The outcomes of their 
cohort were quite successful. Six out of 10 patients were 
discharged from ICU, and all of them were decannulated. 
The average decannulation time was 16 days (3). 

In our case series, only one patient was permanently 
weaned from mechanical ventilation until today. Unfortu-
nately, the remaining five patients died. Five out six pa-
tients continued to stay in the ICU more than two weeks af-
ter the tracheotomy procedure in contrast to the idea that 
was suggested earlier that critically ill patients are likely to 
be recovered or died within a short period (5). Even our 
healed patient stayed 33 more days in the hospital post-
operatively. Mattioli and colleagues also suggested that 
COVID-19 related acute respiratory distress syndrome 
often requires prolonged intubation (2). Considering the 
long stay in the ICU of the patients, tracheotomy may be 
helpful to prevent the complications of prolonged endo-
tracheal intubation. However, we observed no benefit of 
tracheotomy to survival of patients and weaning from the 
ventilator in our cases. Therefore, we suggest case-by-
case decision making, considering each patients’ individ-
ual clinical status and life expectancy. Tracheotomy can be 
delayed as long as possible to wait for viral load reducing, 

hence transmission risk can be decreased.

A critical problem we encountered in our first case was that 
an excessive purulent discharge came out from the trachea 
just after the tracheal incision. We had to use suction at this 
point. Even though the suction was open for a short period, 
it might have generated significant amounts of aerosols 
that may have carried viral particles. We suggest perform-
ing endotracheal aspiration by a closed tracheal suction 
system with a viral filter before the procedure to minimize 
suction needs during the procedure. It is mentioned that 
the need for a pulmonary toilet is less in COVID-19 than 
bacterial pneumonia (5). However, considering the high 
incidence of ventilator-associated pneumonia (VAP) (1.4%) 

(12) within patients in the ICU, secondary bacterial pneu-
monia can bring out the indication of a pulmonary toilet. 
All patients in our case series had developed secondary 
bacterial infections during the pre-tracheotomy period. 
Therefore, we considered a pulmonary toilet as a possible 
indication in our institution. 

Another concern that comes up with tracheotomy is 
postoperative care of a tracheostomy cannula. Half of 
our patients required cannula changing due to a variety 
of causes. All cannula changing procedures were per-
formed successfully using appropriate PPE. 

There has been no defined timing for tracheotomy in 
COVID-19 patients yet. However, in current literature, 
there is a tendency to wait two or three weeks before a 
tracheotomy. It is not recommended to perform trache-
otomy within the first ten days in terms of the fact that 
a surgical procedure may deteriorate patients’ clinical 
status. Additionally, high viral load during the early peri-
od of the disease may cause a higher transmission rate. 

CONCLUSION

PPE and safety precautions are of the utmost impor-
tance when performing tracheotomy in patients with 
COVID-19. While early results revealed that some pa-
tients might benefit from a tracheotomy in terms of fa-
cilitating weaning from mechanical ventilation, our case 
series did not support this data. When the high mortality 
rate in our case series is considered, we concluded that 
prolonged intubation might not be accepted as a prima-
ry indication for tracheotomy on COVID-19 patients. As 
the experience of tracheotomy in COVID-19 continues 
to be shared, the appropriate timing and the benefits of 
the procedure may be understood more clearly. 
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