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Abstract.  – The Coronavirus Disease 2019 
(COVID-19) is a viral infection caused by Severe 
Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2), which emerged in East Asia and spread 
around the world from December 2019. The most 
severe stage of COVID-19 pathology is character-
ized by respiratory distress requiring intubation. In 
specific cases, tracheostomy is indicated to ensure 
the safety of the procedure. The aim of our study 
was to analyze the scientific literature identifying 
the indications for tracheostomy and safety precau-
tions to reduce contamination. We analyzed the lit-
erature from February 2003 to April 2020, including 
papers on pandemics of other coronaviruses, such 
As Severe Acute Respiratory Syndrome Coronavi-
rus 1 and Middle East Respiratory Syndrome Coro-
navirus, to obtain a variety of relevant information. 
We focused on indications for tracheostomy in pa-
tients affected by COVID-19 or related viruses and 
the measures adopted to perform a safe procedure. 
We included 35 papers, of which 24 (68.57%) dis-
cussed guidelines for tracheostomy indications. 
All 35 studies discussed the procedures for per-
forming tracheostomy safely. Data obtained indi-
cated that the authors generally agreed on safety 
measures but expressed different opinions about 
indications. Therefore, we provided guidelines ad-
dressing safety recommendations. After the pan-
demic has been resolved, we plan to conduct an 
international retrospective study to identify the cri-
teria for tracheostomy indications.

Key Words: 
COVID-19, Oral and maxillofacial surgery, SARS-

CoV-2, Pandemic safety, Healthcare protection, New 
coronavirus.

Introduction 

The Coronavirus Disease 2019 (COVID-19) is 
a highly virulent, highly transmissible viral in-

fection caused by Severe Acute Respiratory Syn-
drome Coronavirus 2 (SARS-CoV-2). It first ap-
peared in humans in Southeast Asia on November 
17 in Jinyintan hospital, Wuhan, China, and spread 
rapidly worldwide since December 20191. The typ-
ical clinical signs and symptoms reported in affect-
ed patients are fever (83.3%), cough (60.3%), and 
fatigue (38.0%)2. Older age and comorbidities are 
reported to be risk factors for death2. Roughly, 14% 
of patients develop severe problems (acute respira-
tory disease syndrome; multiorgan failure, such as 
acute kidney and cardiac injury; sepsis; and septic 
shock), requiring hospitalization and oxygen sup-
port. Five percent have to be shifted to the inten-
sive care unit (ICU) for mechanical ventilation, 
requiring 20 to 30 days in the ICU and up to 14 to 
16 days of intubation3,4. 

To improve the condition of these patients and 
ensure redistribution of limited medical resourc-
es, the intensive care anesthesiology team may 
decide to perform a tracheotomy4-6. It is possible 
that requests to perform tracheostomy on pa-
tients with COVID-19 will increase in the near 
future2,4,7,8. However, tracheostomy and tracheal 
intubation are the riskiest procedures for airway 
management because they generate aerosol par-
ticles, directly exposing surgical teams to secre-
tions and thereby increasing the risk of spread to 
healthcare providers9. Thus, for the safety of both 
medical personnel and patients, it is advisable to 
have guidelines for the right indications and the 
appropriate technique to perform this procedure, 
which could limit the risk of infection10,11. 

In this study, we analyzed the existing literature 
on the indications and advantages of tracheostomy 
in COVID-19 patients and the precautions involved 
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in safely performing this procedure12-17. We also 
analyzed papers on past pandemics of coronavi-
ruses, such as Severe Acute Respiratory Syndrome 
Coronavirus 1 (SARS-CoV-1) and Middle East Re-
spiratory Syndrome Coronavirus (MERS-CoV), to 
obtain more relevant information. 

Thus, the goal of our study was to review the 
literature in order to provide evidence-based 
guidelines for healthcare workers and the entire 
population, since tracheostomy could facilitate 
patient admission to sub-intensive care units, 
thereby reducing the pressure on ICUs and allow-
ing more optimal use of medical resources. 

Materials and methods

Study Design
In this literature review, we identified records 

focusing on tracheostomies in patients with pul-
monary disease caused by coronavirus infection.

Search Strategy
This study used PubMed to identify research 

published from February 2, 2003 to April 20, 
2020. The articles were searched primarily from 
the online database of the U.S. National Library 
of Medicine within PubMed. The medical subject 
headings we used were Tracheostomy, Tracheoto-
my, COVID-19, Coronavirus, SARS, MERS, and 
Airway Management. For the literature search, 
the three keywords “Tracheostomy,” “Trache-
otomy,” and “Airway AND Management” were 
paired sequentially as follows: “tracheostomy 
AND coronavirus,” “tracheostomy AND SARS,” 
“tracheostomy AND COVID19,” “tracheosto-
my AND MERS,” “tracheotomy AND SARS,” 
“tracheotomy AND coronavirus,” “tracheotomy 
AND COVID19,” “tracheotomy AND MERS,” 
“airway AND management AND SARS,” “air-
way AND management AND COVID19,” “air-
way AND management AND coronavirus,” and 
“airway AND management AND MERS.” Addi-
tional articles not present in PubMed were added 
using Google as the secondary search engine, put-
ting the terms “tracheostomy” and “COVID-19” 
in the search bar. We formulated this review in 
compliance with recommendations of the Pre-
ferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA)8. 

Eligibility Criteria 
The PubMed search results were screened, and 

duplicate articles were eliminated. Studies con-

ducted on humans and published in English with 
complete access were considered. Every study 
referring to global, such as viral pandemics, was 
included in the review. Titles and abstracts of the 
records were screened independently by two au-
thors (ST and PP) using the inclusion criteria. Ar-
ticles not included in the initial search but cited 
in the reference lists of the selected articles, were 
studied for content to determine if they should 
be added. We also included one article written in 
Italian, due to its content.

We found 109 records after the PubMed search. 
In addition, five useful papers were added from a 
careful Google search for the latest guidelines on 
tracheostomy and COVID-19, but two duplicates 
were excluded. The PubMed search results were 
screened by carefully by reading the articles. 
Twenty-eight items were excluded due to irrele-
vant titles, and 43 items were excluded based on 
the abstract. Among the 41 remaining PubMed 
studies, nine that were not in English and one that 
did not refer to humans were excluded. Four oth-
er studies that were found in the bibliographies 
of the selected studies and had topics of interest 
were added. Thus, the final number of records in-
cluded in our review was 35. The study selection 
process is summarized in Figure 1.

Data Extraction
Data extracted from each manuscript mostly per-

tained to indications or contraindications for per-
forming a tracheostomy, surgical precautions ob-
served during the procedure, and safe management 
of the procedure. Other considered data included the 
department of provenance, nationality, and type of 
study, setting, and the specific type of infection. The 
number of patients undergoing tracheostomy was 
also recorded if reported. For the purposes of this 
study, the primary outcome was reported as the in-
dications for tracheostomy in patients with virus-re-
lated severe respiratory disorders, while the second-
ary outcome was the identification of precautions 
that all healthcare personnel should follow in order 
to limit the spread of the virus pre-surgery, during 
the procedure, and post-surgery.

Results

A careful analysis of the 35 selected articles 
showed that 24 (68.57%) studies evaluated the in-
dications to perform a tracheostomy in affected pa-
tients with pneumonia (primary outcome) (Table 
I). In particular, the majority of authors (87.50%) 
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need for sedation level reduction (3/24; 12.5%), 
high risk of primary extubation failure (3/24; 
12.5%), and the need for improved pulmonary 
hygiene in patients with high mucus and secre-
tion production (2/24; 8.33%). Minor indications 
included the reduction of the ratio of arterial oxy-
gen partial pressure to fractional inspired oxygen 
(PO2/FiO2), use of high-flow oxygen, and a high 
risk of tracheal stenosis.

stated that a prolonged time of intubation was the 
main indication for tracheostomy. Eleven other 
papers also provided an indicative time beyond 
which the procedure must be practiced: 20-28 days 
was reported as the average time of intubation.  
Other reported indications were failed primary 
intubation (6/24; 25%), need for ventilator wean-
ing (6/24; 25%), irreversible airway obstruction 
(5/24; 20.83%), respiratory failure (3/24; 12.5%), 

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart for the study.
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preoxygenation (100% for 5 min); 2) deep neuro-
muscular blockade to avoid swallowing; and 3) 
cessation of ventilation before the tracheostomy 
window and resumption only after the cuff has 
been inflated. In addition, 88.57% (31/35) sug-
gested the use of a non-fenestrated cuffed trache-
ostomy tube; 80% (28/35) suggested limiting suc-
tion during the procedure and ensuring a closed 
system, using a viral filter if necessary; 73.52% 
(25/35) suggested the use of senior experienced 
surgical and anesthesiology staff to reduce oper-
ative time; 54.28% (19/35) proposed the use of a 
supine system with an extended neck; and 48.57% 
(17/35) proposed the limited use of the electrocau-
tery to minimize aerosol particles dispersion. 

Other less frequently reported recommenda-
tions were related to the post-operative protocol: 

With respect to the secondary outcome, all 
studies provided information on the strategies to 
practice tracheotomy safely (Table II). All 35 pa-
pers defined essential safety and protection strat-
egies: 1) use of personal protective equipment 
(PPE) consisting of N95 or FFP3 masks, surgical 
cap, eye protection, gown, double pairs of gloves, 
shoe covers, and positive air-powered respirator 
(PAPR); 2) limiting patient movement to the op-
erative room and performing the procedure at the 
bedside in a negative pressure room with a high 
air-change rate (25/h); 3) limiting staff to no more 
than two surgeons and one anesthesiologist; and 
4) decontaminating PPE and cleaning the room 20 
min after the procedure. 

In addition, 97.14% (34/35) of papers proposed 
the following measures: 1) general anesthesia with 

Recommendation for a 
safe tracheostomy 

 
  

Pre-operative advices 

Covering with personal protective equipment (PPE) consisting in N95 or FFP3 masks, surgical 
cap, eye protection, gown, double pairs of gloves, shoe covers. 
Limit patients movement to Operative Room: perform the procedure by bedside in a negative 
pressure room with high air-changes (25/h).
Limit staff: no more than two surgeons and one anesthetists involved. If possible, Senior Expe-
rienced Surgical and Anesthesiological Staff are preferred. 

Intra operative settings

When possible, use a sterile transparent interface between the patient and the surgeon, in order 
to limit the risk of contamination
Use deep neuromuscular blocking drugs in order to avoid cough.
Patient must be in supine positionwith extended neck during tracheotomy while the surgeon 
quickly incides trachea avoiding damaging cuff.
Inject with 2% lidocaine with 1:100,000 epinephrine to minimize bleeding and need for suc-
tioning  
Initial advancement of the endotracheal tube could be performed to make the cuff distal to the 
tracheotomy incision (to prevent airflow through the surgical tracheotomy).
Stop ventilation before to perform tracheostomy window and resume ventilation only after the 
cuff has been inflated. 
Use of non-fenestrated cuffed tracheostomy tube. the fenestration allow air flow upward in-
creasing the risk of infection. 
Limit the use of electrocautery in order to avoid dissipating of aereosol particles.
Limit suction as possible during the procedure or if not possible use closed system with viral 
filter.
Use of non-fenestrated cuffed tracheostomy tube. the fenestration allow air flow upward in-
creasing the risk of infection.   
Withdraw endotracheal tube under appropriate guidance; consider Doppler to determine airflow 
as ETT pulled back

 
  

Post-operative advices

Decontamination of PPE and clean room (20 minutes) after the procedure by a personal expert.  
Non-disposable objects must be carefully sterilized by expert and specially trained personnel. 
Airway management should be performed by qualified nurses. The change of the tracheal can-
nula must be carried out by personnel with PPE in a closed airway circuit. 

Table II. Recommendations to perform safe tracheostomy as reported in the papers.
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ensuring that the tube was not prone or turned, 
avoiding humidified oxygen if possible, using on-
ly closed suction circuits at all times, and delay-
ing the first tube change until at least 7-10 days, 
when the COVID-19 test was negative.

In addition to the evaluation of primary and 
secondary outcomes, the countries from which the 
studies originated were as follows: 28.57% (10/35) 
from the USA; 17.14% (6/35) multicenter studies; 
11.43% (4/35) from China; 11.43% from the Unit-
ed Kingdom; 8.57% (3/35) from Italy, Canada, 
and Singapore; and the rest were from France and 
Saudi Arabia. The departments mentioned were 
the Departments of Otorhinolaryngology-Head & 
Neck Surgery in 62.85% (22/35) of cases, the An-
esthesia and Intensive Care Unit in 17.14% (6/35), 
the Unit of Surgery and Care Medicine in 14.28% 
(5/35), the Departments of Pathology & Labora-
tory Medicine (2.86%), the Departments of Phys-
ical Medicine (2.86%), and the Departments of 
Rehabilitation (2.86%). Most of the studies (17/35; 
48.57%) included guidelines based on expert opin-
ions and experiences. The other types of studies 
were systematic reviews (6/35; 17.14%), observa-
tional studies (9/35; 25.71%; six case series and 
three case reports), and letters to the editor/edito-
rials (3/35; 8.57%) (Table III). 

Discussion

COVID-19 is a respiratory tract infection relat-
ed to an emergent viral strain in the coronavirus 
family, SARS-CoV-2, which was first identified 
in Wuhan, China, in December 20191,2. Data ob-
tained from genetic sequencing of the virus estab-
lished that SARS-CoV-2 is a “betacoronavirus” 
that is closely linked to SARS-CoV-1, responsible 
for the 2003 Severe Acute Respiratory Syndrome 
(SARS) pandemic. Recently published literature 
suggests that the clinical features of COVID-19 
are not very different from those of the two pre-
vious major COV-related epidemics, SARS and 
MERS. While the three diseases share multiple 
etiological, pathological, clinical, and morbid-
ity-related characteristics, the fatality rate of 
COVID-19 (2.3%) is lower than that of the others: 
SARS (9.5%) and MERS (34.4%)3-7. Nevertheless, 
we included papers on SARS and MERS in the 
review to ensure sufficient data and to use past 
pandemic information in the current situation. 
Therefore, we searched the literature from Feb-
ruary 2003, when the first study on SARS was 
published. 

The main aim of the study was to focus on 
the indications for tracheostomy in COVID-19 
patients and the adequate safety measures to be 
considered while performing this procedure. Due 
to insufficient data regarding tracheostomy and 
the COVID-19 disease, we included papers on 
the same topic published about the MERS and 
SARS pandemic. We aimed to provide appropri-
ate guidelines that could be useful for head and 
neck surgeons as well as the entire medical com-
munity involved in this pandemic; therefore, we 
chose keywords that seemed to be more coherent 
with our goal. 

Tracheostomy is the topic of this paper, because 
it is one of the tasks performed by head and neck 
surgeons in this COVID-19 emergency. Tracheos-
tomy, as the literature confirms, offers numerous 
advantages: improvement in comfort and reduc-
tion in the patient’s sedative demand; possibility 
of articulated language, which could reduce anx-
iety and increase well-being; opportunity for oral 
nutrition; facilitation of weaning from mechani-
cal ventilation by reducing dead space, airway 
resistance, and work of breathing; and improving 
the removal of secretions12.

Since the pandemic spread initially in China, 
we expected to find many articles by Chinese au-
thors who provided their experiences. Our hypoth-
esis was confirmed but some of those papers were 
published only in their native language; therefore, 
we excluded them from review but analyzed ab-
stracts written in English, if they were available. 
Three papers appeared to be quite interesting 
(Table IV), so their translation would benefit the 
scientific community. We have also included one 
paper written in Italian and cited it in the refer-
ences, because it provides very interesting, useful 
information and guidelines, considering that Italy 
has been one of the countries where SARS-CoV-2 
has spread the most. Analysis of the 35 English 
papers showed that a large proportion (28.57%) of 
the COVID-19 studies (Figure 2), were written by 
US authors, reflecting the extent of the pandemic 
in the USA, with 983,457 cases and 50,492 deaths 
to date (information obtained from https://www.
who.int/emergencies/diseases/novel-coronavi-
rus-2019 on April 29). 

The majority of studies (62.85%) involved head 
and neck surgical units, indicating that surgical 
staff can provide valid support to the anesthesiolo-
gy team in the decision-making process about tra-
cheostomies in COVID-19 cases. In particular, we 
observed that studies from head and neck surgery 
units mainly focused on tracheostomy and safety 
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measures while papers from other departments, 
mostly anesthesia and ICUs, focused on general 
airway management while providing some infor-
mation about tracheostomy. 

Furthermore, we noticed that a majority of the 
studies (48.47%) included guidelines proposed 
by experts based on their direct experience in 
the management of COVID-19 positive patients. 
We found that retrospective observational studies 
(25.71%) were mostly about SARS-CoV-1 (6 of 9 
studies) rather than SARS-CoV-2, testifying that 
it is still too early to obtain statistically significant 
scientific evidence for COVID-19, which should 
ideally come from a large cohort of patients. We 
included two case reports and one case series on 
SARS-CoV-2, covering eight patients undergoing 
tracheostomy. The exact number of patients treated 
in each of the nine observational studies is reported 
in Figures 3 and 4. 

For our primary outcome, we found that 
68.57% papers offered data on indications for 
tracheostomy. Almost all of these (87.50%) pro-
posed a long period of intubation as the main in-
dication for tracheostomy. Givi et al13 affirmed 

that tracheostomy is not recommended in general 
until the acute phase has passed, while Kliger-
man et al14 and Cui et al15 affirmed that a long 
period of intubation alone does not justify the 
execution of a tracheostomy but should be ac-
companied by other reasons. Eleven of these 24 
papers provided information about the duration 
of the intubation period beyond which it is nec-
essary to proceed with tracheostomy. The median 
period was >20.28 days, ranging from a mini-
mum of 14 days15,16 to a maximum of 28 days17,18.  
We noted much discordance in the decisional pro-
cess between surgical and percutaneous tracheos-
tomy: Givi et al13, Shultz et al19, Zhong et20 al and 
Miles et al21 proposed percutaneous tracheostomy 
as the first option, considering it a minimally in-
vasive practice that reduces aerosolization. Surgi-
cal tracheostomy was indicated only in cases with 
anatomical contraindications or neck contrac-
tures. In contrast, Chee et al22 and Tay et al23 af-
firmed that percutaneous tracheostomy involves 
greater manipulation, aerosolization, and airway 
secretion production, so an open tracheostomy is 
preferable. 

Figure 2. Countries of origin of the articles assessed in the study.
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Table IV. Potentially interesting Chinese articles that were not included in the review.

Paper Reference English Abstract (summary)

Deng ZF, Zhu T, Ding YJ, et al
Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi.  
Application of Tracheotomy in the  
Treatment of Severe Cases of COVID-19 

 

Tracheotomy for severe cases of COVID-19 can achieve certain 
curative effect, but the occurrence of tracheotomy related compli-
cations and nosocomial infection should be effectively controlled, 
and the risk benefit ratio of tracheotomy should be carefully 
weighed before surgery

Gong ZY, Huang YG, Wang JJ, et al
Zhongguo Yi Xue Ke Xue Yuan Xue Bao.
Evaluation of Tracheal intubation in Critical  
SARS Patients 

The patient should be intubated or received tracheotomy if non-in-
vasive respiratory support has no effect. Standard protection could 
protect medical staff from infection under tracheal intubation

Respiratory care committee of Chinese Thoracic Society. 
Zhonghua Jie He He Hu Xi Za Zhi.
Expert Consensus on Preventing  
Nosocomial Transmission During Respiratory Care 
for  Critically Ill Patients Infected by 2019 
Novel Coronavirus Pneumonia 

With the aim to reduce the nosocomial transmission and optimize 
the treatment for the COVID-19 pneumonia patients, using dual 
limb ventilator with filters placed at the ventilator outlets, or using 
heat-moisture exchanger (HME) instead of heated humidification 
in single limb ventilator.  When tracheotomy patients are weaned 
from ventilator, HME should be used, avoid using T-piece or tra-
cheostomy mask

Furthermore, all authors generally advised 
against performing emergency tracheostomies, 
because safety measures may not be guaranteed 
in such procedures. They recommended perform-
ing emergency tracheostomy only in cases of ir-
reversible airway obstruction or failed primary 
intubation in patients with respiratory distress or 
with head and neck cancers, like transglottic mass-
es13,15,17,21,24,25. In 8.33% papers, the authors17,26 speci-
fied that the classic endotracheal intubation hinders 
adequate pulmonary hygiene in patients with high 
mucus and secretion production, so tracheostomy 
is justified in these patients, because it allows more 
direct aspiration of secretions through the cannula 
and improves pulmonary hygiene.

Furthermore, in 12.5% of studies, the authors 
justified the need to reduce sedation as an indi-
cation for tracheotomy for general improvement 
of the patient’s condition26-28. In fact, several au-
thors29-32 have shown that reduced sedation levels 
improve the possibility of awakening the patient, 
because it reduces the duration of mechanical 
ventilation, improves renal function by increasing 
diuresis, and enhances sleep quality while allevi-
ating muscle atrophy. In addition, the risk of over 
infection is reduced. In such cases, performing 
tracheostomy could improve the general condi-
tion of the patient.

It is important to note that, among the 35 works 
included in the review, those that provide indi-
cations for tracheotomy were mainly from head 
and neck surgery units: this confirms the impor-
tance of the support provided by surgical staff 
to the anesthesiology team in the management 

of COVID-19 emergencies. Thus, the number of 
qualified staff assisting the patient could increase 
and the management of limited resources could 
improve. According to the literature9, all the 
works assessed tracheostomy as a high-risk pro-
cedure, considering the possible contamination 
associated with endotracheal tube manipulation 
and aerosolization of viral particles. Therefore, 
every study focused on precautional procedures 
to ensure safe tracheostomies; thus, each study 
contributed to our secondary outcome related to 
measures of safety. Essential safety and protec-
tion strategies reported by all authors are as fol-
lows: 1) use of PPE consisting of N95 or FFP3 
masks, surgical cap, eye protection, gown, double 
pairs of gloves, shoe covers, and PAPR; 2) lim-
iting patient movement in the operating room 
and performing the procedure at the bedside in 
a negative pressure room with a high air-change 
rate (25/h); 3) limiting staff to no more than two 
surgeons and one anesthesiologist; and 4) decon-
tamination of PPE and the clean room for 20 min 
after the procedure. All authors agreed that these 
steps could ensure a more sterile environment and 
avoid the risk of external contamination.

In 34 cases, tracheostomy was performed under 
general anesthesia and 100% preoxygenation for 
5 min with deep neuromuscular blockade to avoid 
swallowing and muscle reflexes that could spread 
particles into the whole setting. Only Crossley et 
al33 reported a single case of awake tracheostomy 
in a patient with a transglottic mass, who could 
not be intubated. He was then sedated with mid-
azolam but breathed spontaneously, showing that 
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tracheostomy can be also performed under seda-
tion in rare cases, even if the risk of contamina-
tion is greater.

The primary recommendations were to in-
volve senior, experienced surgical and anesthesi-

ology staff in order to reduce the operative time 
(73.52%), use a supine position with an extended 
neck (54.28%) and limitation of suction during 
the procedure, or, if necessary, use a closed sys-
tem with a viral filter (80%). Almost all authors 

Figure 3. Number of tracheostomies and intubated patients in the observational studies.

Figure 4. Number of tracheostomies reported in the observational studies.
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suggested using non-fenestrated cuffed tracheos-
tomy tubes (88.57%), stopping ventilation before 
the tracheostomy window, inserting the tracheal 
cannula up to the carina, and resuming venti-
lation only after the cuff was inflated (97.14%). 
Thus, the air circuit remains closed and the risk 
of contamination is reduced. Another recommen-
dation suggested by 48.57% studies was to limit 
the use of electrocautery to avoid the dispersion 
of aerosol particles. The authors recommended 
the use of sutures instead of bipolar devices and 
scalpel or scissors instead of monopolar devices 
to reduce aerosolization. 

The less common reported recommendations 
were related to the post-operative period: ensur-
ing that the tube is not prone or turned, avoid-
ing humidified oxygen if possible, using only 
closed suction circuits at all times, and delaying 
the first tube change for at least 7-10 days, when 
the COVID-19 test was negative. With respect to 
oxygen humidification of the endotracheal tube, 
opinions differed for cases involving adults and 
children. While the practice should be avoided in 
adult patients, oxygen humidification is preferable 
in children since they require small-sized tubes to 
avoid crust formation34. After careful evaluation 
of each paper, we affirmed that these simple safe-
ty measures are very important for infection con-
tainment and that the surgical and anesthesiology 
staff should follow them. These measures were 
obviously elaborated after initial contact with 
the virus, so we expect that at the end of Phase 2, 
studies will provide more complete descriptions 
of these measures and specify other methods, 
based on worldwide gained experiences. In fact, 
one limitation of our review is that the data were 
obtained during the course of the pandemic rather 
than after it.

Conclusions

Data obtained from this review highlights dif-
ferent opinions among several authors regarding 
the indications for tracheostomy. While the au-
thors seemed to agree on the safety precautions 
for performing safe tracheostomies and reducing 
the risk of contamination, there was disagreement 
regarding the risks and benefits of practicing tra-
cheostomy and, therefore, its actual necessity. 
This review offers guidelines to ensure safety 
during tracheostomy surgical procedures and pro-
vides the direct experiences of authors involved in 
the pandemic, but at present, it does not provide 

guidelines regarding the indications for trache-
ostomy with the same certainty. We aim to post-
pone the conclusions pertaining to the guidelines 
for tracheostomy indications to the end of the first 
outbreak period, when ICUs will start discharg-
ing intubated patients. At that stage, we hope to 
proceed with an international and retrospective 
study of the criteria for tracheostomy during the 
COVID-19 pandemic.
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