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Abstract: Background and Objectives: A tracheostomy is a frequently performed surgical
intervention in intensive care units (ICUs) for patients requiring prolonged mechanical
ventilation. This procedure can offer significant benefits, including reduced sedation re-
quirements, improved patient comfort, and enhanced airway management. However,
it is also associated with various risks, and the absence of standardized clinical guide-
lines complicates its implementation. This study aimed to determine the prevalence of
tracheostomy among ICU patients, while also evaluating patient characteristics, compli-
cation rates, and overall outcomes related to the procedure. Materials and Methods: We
conducted an observational, cross-sectional, point-prevalence survey across eight ICUs in
Italy. Data were collected over two 24 h periods in March and April 2024, with a focus on
ICU characteristics, patient demographics, the details of tracheostomy procedures, and
associated complications. Results: Among the 92 patients surveyed in the ICUs, 31 (33.7%)
had undergone tracheostomy. The overall prevalence of tracheostomy was found to be
9.1%, translating to a rate of 1.8 per 1000 admission days. The mean age of patients with a
tracheostomy was 59.5 years (SD = 13.8), with a notable predominance of male patients
(67.7%). Neurological conditions were identified as the most common reason for ICU ad-
mission, accounting for 48.4% of cases. Tracheostomy procedures were typically performed
after a mean duration of 12.9 days of mechanical ventilation, primarily due to difficulties
related to prolonged weaning (64.5%). Both early and late complications were observed,
and 19.35% of tracheostomized patients did not survive beyond one month following
the procedure. The average length of stay in the ICU for these patients was significantly
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extended, averaging 43.0 days (SD = 34.3). Conclusions: These findings highlight the critical
role of tracheostomy in the management of critically ill patients within Italian ICUs. The
high prevalence and notable complication rates emphasize the urgent need for standard-
ized clinical protocols aimed at optimizing patient outcomes and minimizing adverse
events. Further research is essential to refine current practices and develop comprehensive
guidelines for the management of tracheostomy in critically ill patients.

Keywords: intensive care unit (ICU); mechanical ventilation; outcomes; point prevalence;
tracheostomy

1. Introduction

A tracheostomy is a procedure routinely performed in intensive care units (ICUs) to
facilitate airway management in patients who are experiencing respiratory failure and
require prolonged mechanical ventilation support [1]. Tracheostomy appears to reduce the
risk of death, the occurrence of ventilator-associated pneumonia (VAP), and the duration of
mechanical ventilation itself, ultimately leading to a decreased length of stay for patients
in the intensive care setting [2-6]. Furthermore, tracheostomy reduces the necessity for
sedative medications, increases patient comfort, promotes better oral hygiene, facilitates
improved communication skills, and supports the ability of patients to swallow and con-
sume food and fluids orally [4,7]. In addition to these benefits, tracheostomy serves as
an alternative airway option for patients facing obstructions, particularly those arising
from conditions like oral or upper airway cancers [8-11]. Finally, tracheostomy is known
to enhance respiratory function by minimizing airway resistance, which optimizes the
work of breathing for patients [12,13]. However, it is essential to acknowledge that tra-
cheostomy is not without its risks and potential complications. These may include bleeding,
infection at the wound site, tracheal stenosis, tracheomalacia, tracheoesophageal fistula,
trachea—innominate artery fistula, accidental displacement of the tube, and, in rare cases,
death [14,15]. Despite the above benefits, no clinical guidelines have been developed to
outline best practice for this procedure [16]. Consequently, to date, the decision to proceed
with a tracheostomy is typically grounded in a thorough clinical and prognostic assessment
of individual patients, weighing the specific benefits against the potential risks involved in
each case [17,18].

As the practice of tracheostomy continues to evolve, it is increasingly important to
emphasize the necessity of generating comprehensive data regarding its use. Notably,
the existing literature indicates that no point-prevalence surveys have been conducted
to evaluate tracheostomized patients within the ICU setting thus far. Our study aims
to address this gap by being the first point-prevalence survey focused on tracheostomy
practices in ICU. The primary objective of our investigation is to determine the current
prevalence of tracheostomy among patients admitted to the ICU. Additionally, we have
secondary aims that include assessing the characteristics, complications, and outcomes
associated with tracheostomized patients in this critical care environment.

2. Methods
2.1. Study Design

This was an observational, cross-sectional, 24 h point-prevalence study divided into
two parts conducted in eight intensive care units in Italy. Part I of the survey was released

on 4 March 2024 (basic module), and Part II of the survey was released on 4 April 2024
(follow-up module). The survey was created in the web platform Google Moduli, and
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the link to access the survey was disseminated via e-mail to each participant. Only one
respondent from each ICU was allowed.

The study protocol was approved by the ethics committee of the University of Naples
Federico II (no 134/2023, Approval Date: 27 April 2023).

2.2. Participants

A contact person was identified for each intensive care unit invited to participate. We
included in the study the physicians interested in participating who had responded to
the survey at the times and in the ways previously established (from 8 a.m. to 8 p.m. on
4 March and 3 April 2024, respectively).

2.3. Data Collection

Data on hospital characteristics (name of the hospital, country, type of hospital);
ICU characteristics and practice (type of ICU, number of ICU beds, number of admitted
patients/year in ICU, number of tracheostomies performed in 2022); and point-prevalence
data (number of currently admitted patients in ICU, number of patients intubated, number
of patients tracheostomized, number of patients intubated and mechanically ventilated,
number of patients without oxygen support, number of patients with low-flow oxygen
support, number of patients with high-flow oxygen support, number of patients with
non-invasive ventilation, age and sex of each patient with a tracheostomy, diagnosis at
admission of each patient with a tracheostomy, technique used for each tracheostomy;,
days from initiation of mechanical ventilation to tracheostomy, indication for tracheostomy,
number of weaning attempts before performing a tracheostomy, type of tracheostomy tubes
used for each patient, early complications during the tracheostomy procedure, general
complications of tracheostomy) were collected at day one. Follow-up data on point-
prevalence tracheostomy were collected one month after the first assessment.

2.4. Definitions

Number of ICU admissions: Number of ICU admissions in a given year (data from
previous year if available) were considered. Admission rate was estimated, considering the
average value.

Number of patient-days: Number of ICU patient-days in a given year (data from
previous year if available).

Airway management: Tracheostomy, endotracheal intubation, and natural airway
management were considered as airway management.

Ventilatory management: Invasive mechanical ventilation, non-invasive mechanical
ventilation, high-flow oxygen therapy, low-flow oxygen support (e.g., Venturi mask, nasal
cannulas, etc.), and no oxygen support were considered as ventilatory management.

Prolonged mechanical ventilation is defined as a period of 21 days or more.

Difficult/prolonged weaning is defined as weaning requiring >3 spontaneous breath-
ing trials, failure of >3 weaning attempts, or duration of >7 days after the first attempt.

Early complications are defined as complications that occur during the performance
of the tracheostomy.

Late complications are defined as complications that occur once the tracheostomy has
been performed.

Stoma infections/inflammations have been defined as sign of inflammation and puru-
lent discharge of the stoma.

2.5. Statistical Analysis

SPSS Statistics 20 was used for statistical analysis. Data are reported as number (n),
percentage (%), mean (standard deviation = SD), or median (1st-3rd quartiles = IQR), as
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appropriate. We calculated the estimated average admission rate of patients per year, the
prevalence of tracheostomies, and the rate of tracheostomies per admission day.

3. Results
3.1. Characteristics of Participating ICUs

Eight Italian ICUs participated in the point-prevalence survey. Table 1 shows the char-
acteristics of the included ICUs. Four of the included ICUs have an approximate number of
admitted patients/year of 301-600, three ICUs have 601-999, and one ICU has >1000. As
of March 2024, the maximum total number of available ICU beds was 123, of which 75.6%
were occupied at the time of first assessment. The number of tracheostomies performed
in 2022 was 475. Considering an estimated average admission rate of 5202 patients/year,
the prevalence of tracheostomies/year was 9.1%, with a rate of 1.8 tracheostomies per
1000 admission days.

Table 1. Characteristics of the included intensive care units.

Tvpe of Maximum Approximate Number Number of
ICUID Country st ital ICU Type Number of of Admitted Tracheostomies
P ICU Beds Patients/Year Performed in 2022
1 Italy Academic Mixed 20 301-600 42
2 Italy Academic Mixed 14 301-600 58
3 Italy Academic Surgical 301-600 22
4 Italy Academic Mixed 301-600 18
. Surgical,
5 Italy Tertiary Medical 13 601-999 68
Mixed,
. Surgical,
6 Italy Academic Medical, 28 601-999 75
Neurological
7 Italy Academic Medical 16 601-999 120
. Surgical,
8 Italy Academic Medical 16 >1000 72

3.2. Characteristics of Tracheostomized Patients

At the time of first assessment, 92 patients were hospitalized in the ICUs, of whom 31
(33.7%) were breathing with a tracheostomy, 30 (32.6%) with a tracheal tube, and 31 (33.7%)
with a natural airway. The characteristics of ventilation according to the type of airway are
presented in Figure 1.

The mean age of tracheostomized patients was 59.5 (SD = 13.8) years, and 21 (67.7%)
were males. The main reason for the ICU admission of tracheostomized patients was neuro-
logic in 15 (48.4%), followed by surgical in 5 (16.1%), respiratory in 4 (12.9%), cardiovascular
in 4 (12.9%), and for other reasons in 3 (9.7%) patients, of which two were admitted for
polytrauma without neurological involvement. Tracheostomies were performed at a mean
of 12.9 (SD = 13.8) days from the initiation of invasive mechanical ventilation. The mean
number of weaning attempts before tracheostomy was 1.6 (SD = 1.5) times.

The main reason for tracheostomy was difficult/prolonged weaning in 20 (64.5%)
patients, followed by inability to protect the airway in 7 patient (22.6%), and inability to
cough and swallow in 4 (12.9%) patients. The most common technique utilized to perform
tracheostomy was the Ciaglia single dilator, used in 12 (38.7%) patients, and the cannula
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most commonly used was cuffed, in 18 (58.1%) patients. The prevalence of the type of
tracheostomy technique and cannula are reported in Figure 2.
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Figure 1. Characteristics of respiratory support according to type of airway. NIV = non-invasive ven-
tilation, IMV = invasive mechanical ventilation, O, = oxygen, TT = tracheal tube, TC = tracheostomy
cannula, NA = natural airway.

3 Ciaglia single dilator technique

3 Ciaglia multiple dilator technique
3 Guide wire dilating forceps - Griggs
[ Rotational dilation technique

I Surgical technique

3 Cuffed tracheostomy
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3 Other

19.35%

Total=31
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Figure 2. Type of tracheostomy technique and cannula used.

The early and late complications of tracheostomy are reported in Figure 3.

After one month, 6 (19.35%) tracheostomized patients did not survive. Of the patients
alive, 8 (25.8%) went to a medical ward, 6 (19.35%) went to a rehabilitation and physi-
cal therapy ward, 3 (9.7%) went to a surgical ward, 1 (3.2%) was transferred to another
ICU, while 7 (22.6%) patients were still in the ICU. The mean ICU LOS from admission
to discharge or death was 43.0 (SD = 34.3, with two data points missing). All the patients
who were discharged still had a tracheostomy, but only two were still invasively mechan-

ically ventilated (the patient transferred to another ICU and the patient transferred to a
rehabilitation ward).
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Figure 3. (A) Early complications of tracheostomies performed. (B) Late complications of tra-
cheostomies performed. SaO, = saturation of oxygen.

4. Discussion

This study represents the first point-prevalence survey specifically focused on tra-
cheostomy practices within ICUs across Italy. Our findings provide significant insights into
various aspects of tracheostomized patients in these critical care environments, particularly
regarding their prevalence, characteristics, complications, and overall outcomes. Notably,
we found a tracheostomy prevalence of 9.1% among patients admitted to ICUs, along with
a rate of 1.8 tracheostomies per 1000 admission days. These results emphasize the impor-
tance and relevance of tracheostomy as a critical procedure for managing patients who
are critically ill and require prolonged mechanical ventilation support. The prevalence of
tracheostomy and the rate of tracheostomy per hospital day observed in our study are con-
sistent with the previous literature and help highlight the crucial role of tracheostomy in the
management of critically ill patients undergoing prolonged mechanical ventilation [19-21].

The demographic profile of the tracheostomized patients in our study reveals a pre-
dominantly male population with a mean age of 59.5 years. Furthermore, it was found
that neurological conditions were the most common reason for ICU admission among
these patients. This finding highlights a wider trend seen in ICU settings, where patients
with neurological issues frequently necessitate sophisticated airway management tech-
niques, such as tracheostomy, to ensure proper respiratory support and care [22-25]. The
mean time from the initiation of invasive mechanical ventilation to tracheostomy was
12.9 days. A notable percentage of these patients, specifically 64.5%, ultimately required
a tracheostomy because they faced challenges related to difficult or prolonged weaning.
These data emphasize the critical importance of determining the optimal timing for tra-
cheostomy in the management of critically ill patients requiring prolonged mechanical
ventilation [4,26-28]. However, the average number of attempts made to wean patients
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from mechanical ventilation prior to the placement of a tracheostomy indicates that im-
plementing more systematic approaches for evaluating patients’ readiness for extubation
could be beneficial. This suggests that refining our assessment methods may lead to better
outcomes in the weaning process. Additionally, the frequent use of the Ciaglia single
dilator technique along with cuffed tracheostomy tubes illustrates current practices that
focus on enhancing both patient safety and the efficiency of the procedure. These modern
techniques are designed to minimize complications and streamline the process, ultimately
contributing to improved care for patients undergoing tracheostomy [29-33].

Despite significant advancements in the technique and practice of tracheostomy, com-
plications continue to be a prominent concern, both early in and later after the procedure.
Our findings mirror those of recent studies that report a troubling rate of complications,
ranging from airway obstruction and infection to more complex issues such as tracheal
stenosis and long-term respiratory difficulties [34]. This highlights the necessity for con-
tinuous monitoring and the implementation of effective management strategies aimed
at reducing the incidence of such complications. Ongoing vigilance and proactive in-
terventions are essential to ensure the safety and well-being of patients who undergo
tracheostomy, ultimately improving their overall outcomes [35,36].

The survival rate of patients who underwent tracheostomy one month after the proce-
dure reflects both the challenges and successes associated with this intervention. While it
is noteworthy that 19.35% of patients did not survive, those who did experienced varied
outcomes. A significant number of these patients were subsequently transferred to medical
or rehabilitation departments, indicating a level of recovery and progress following the
procedure. These findings present a novel perspective when compared to previous studies,
which typically report higher mortality rates at follow-up. This suggests potential improve-
ments in patient care and management strategies over time, highlighting the evolving
landscape of tracheostomy outcomes [13]. Furthermore, the mean length of stay in the ICU
was 43.0 days (SD = 34.3). This extended duration in the ICU underscores the complexity
and severity of the patients” medical conditions. Notably, all patients who were discharged
required ongoing airway management, highlighting the chronic nature of their health
issues. This situation emphasizes the importance of meticulous planning for post-ICU
care strategies to ensure that patients receive appropriate support and monitoring as they
transition out of the intensive care environment. Careful consideration of their ongoing
needs is crucial for facilitating recovery and maintaining patient safety.

The findings of this study carry significant implications for clinical practice. Firstly,
the prevalence of tracheostomy and the established outcomes indicate that it is an es-
sential intervention within the ICU setting. However, these findings also emphasize the
necessity for individualized management plans tailored to each patient’s unique clinical
condition. Additionally, the complications observed in this study highlight the critical
need for ongoing education and training for healthcare professionals who are involved
in performing and managing tracheostomy procedures. Ensuring that medical staff are
well trained and knowledgeable can help mitigate risks and improve patient outcomes,
ultimately enhancing the quality of care provided to critically ill patients.

While our study offers important insights, it is important to acknowledge its limita-
tions. First, the observational design and reliance on self-reported data from participating
ICUs may introduce potential bias into our findings. Second, the brief time frame of the
point-prevalence survey may not adequately capture the evolution of patients” clinical
statuses, which limits our ability to draw long-term conclusions regarding patient outcomes
and complications. Third, prevalence surveys focus on existing cases and do not measure in-
cidence, meaning that the dynamics of new tracheostomy placements or removals occurring
during the survey period are not accounted for. Fourth, tracheostomy-related outcomes,
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such as complications and length of stay, may not be fully captured, especially for patients
who had resolved issues prior to the survey date. Fifth, without longer-term follow-up
data, it can be challenging to evaluate the efficacy of tracheostomies or the emergence of
complications over time, which is crucial for understanding patient trajectories and out-
comes. Finally, local variations in tracheostomy practices might affect both the prevalence
and management of tracheostomy patients, potentially limiting the generalizability of our
findings to other healthcare settings.

Future studies should prioritize longitudinal assessments of tracheostomized patients,
examining not only the immediate outcomes associated with the procedure but also the
long-term effects on quality of life and functional status. This approach will provide a
more comprehensive understanding of the impact of tracheostomy over time. Additionally,
conducting similar surveys across diverse geographic and clinical settings could enhance
the generalizability of our findings. Such efforts would facilitate the development of robust,
evidence-based guidelines for the management of tracheostomy, ultimately improving care
for patients in various healthcare environments.

5. Conclusions

In summary, this point-prevalence survey underscores the critical role of tracheostomy
in managing critically ill patients within Italian ICUs. While the advantages of tracheostomy
are well established, our findings highlight an urgent need for standardized guidelines
and protocols aimed at optimizing patient outcomes and reducing complications. Ongoing
research in this field is essential for refining tracheostomy practices and enhancing the
care provided to patients who require prolonged mechanical ventilation. By addressing
these needs, we can improve the overall quality of care and support for this vulnerable
patient population.

Author Contributions: Conceptualization, R.M., M.V. (Maria Vargas) and D.B.; Methodology, R.M.,
M.V. (Maria Vargas) and D.B.; Software, RM., M.V. (Maria Vargas), F.S., M.V. (Marco Vergano) and
D.B.; Validation, R.M., M.V. (Maria Vargas), ES., M.V. (Marco Vergano) and D.B.; Formal analysis,
R.M., M.V. (Maria Vargas), ES., M.V. (Marco Vergano), G.M., L.V. and D.B.; Investigation, R.M.,
M.V. (Maria Vargas), GM., L.V,, G.D.P. and D.B.; Data curation, RM., M.V. (Maria Vargas), G.M.,
L.V,, G.D.P. and D.B.; Writing—original draft, R M., M.V. (Maria Vargas) and D.B.; Writing—review
& editing, G.D.P,, E.G.B. and G.S.; Visualization, R.M., M.V. (Maria Vargas), E.G.B., G.S. and D.B.;
Supervision, R M., M.V. (Maria Vargas), E.G.B., G.S. and D.B. All authors have read and agreed to the
published version of the manuscript.

Funding: The authors declare that they have no funding.

Institutional Review Board Statement: The study protocol was approved by the ethics committee of
the University of Naples Federico II (no 134/2023, Approval Date: 27 April 2023).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The original contributions presented in this study are included in the
article. Further inquiries can be directed to the corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

1. Vargas, M.; Sutherasan, Y.; Antonelli, M.; Brunetti, I.; Corcione, A.; Laffey, ].G.; Putensen, C.; Servillo, G.; Pelosi, P. Tracheostomy

procedures in the intensive care unit: An international survey. Crit. Care 2015, 19, 291. [CrossRef] [PubMed]

2. Battaglini, D.; Premraj, L.; White, N.; Sutt, A.L.; Robba, C; Cho, SM.; Di Giacinto, I.; Bressan, F.; Sorbello, M.;
Cuthbertson, B.H.; et al. Tracheostomy outcomes in critically ill patients with COVID-19: A systematic review, meta-analysis,
and meta-regression. Br. |. Anaesth. 2022, 129, 679-692. [CrossRef] [PubMed]


https://doi.org/10.1186/s13054-015-1013-7
https://www.ncbi.nlm.nih.gov/pubmed/26271742
https://doi.org/10.1016/j.bja.2022.07.032
https://www.ncbi.nlm.nih.gov/pubmed/36182551

Medicina 2025, 61, 87 90f 10

10.

11.

12.

13.

14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

Piombino, P; Troise, S.; Vargas, M.; Marra, A.; Buonanno, P.,; Fusetti, S.; Apolloni, F.; Crimi, S.; Bianchi, A.; Mariniello, D.; et al.
A systematic review of the literature on the role of tracheostomy in COVID-19 patients. Eur. Rev. Med. Pharmacol. Sci. 2020, 24,
12558-12574. [PubMed]

Merola, R.; Iacovazzo, C.; Troise, S.; Marra, A.; Formichella, A ; Servillo, G.; Vargas, M. Timing of Tracheostomy in ICU Patients:
A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Life 2024, 14, 1165. [CrossRef]

Battaglini, D.; Missale, F.; Schiavetti, I.; Filauro, M.; lannuzzi, E; Ascoli, A.; Bertazzoli, A.; Pascucci, F.; Grasso, S.; Murgolo, F.; et al.
Tracheostomy Timing and Outcome in Severe COVID-19: The WeanTrach Multicenter Study. J. Clin. Med. 2021, 10, 2651.
[CrossRef]

Vargas, M.; Chiumello, D.; Sutherasan, Y.; Ball, L.; Esquinas, A.M.; Pelosi, P.; Servillo, G. Heat and moisture exchangers
(HMESs) and heated humidifiers (HHs) in adult critically ill patients: A systematic review, meta-analysis and meta-regression of
randomized controlled trials. Crit. Care 2017, 21, 123. [CrossRef]

Nieszkowska, A.; Combes, A.; Luyt, C.E.; Ksibi, H.; Trouillet, J.L.; Gibert, C.; Chastre, J. Impact of tracheotomy on sedative
administration, sedation level, and comfort of mechanically ventilated intensive care unit patients. Crit. Care Med. 2005, 33,
2527-2533. [CrossRef]

Merola, R.; Troise, S.; Palumbo, D.; D’Auria, D.; Dell’Aversana Orabona, G.; Vargas, M. Airway management in patients
undergoing maxillofacial surgery: State of art review. J. Stomatol. Oral Maxillofac. Surg. 2024, 126, 102044. [CrossRef]

Abbate, V.; Committeri, U.; Troise, S.; Bonavolonta, P.; Vaira, L.A.; Gabriele, G.; Biglioli, F; Tarabbia, F; Califano, L.,
Dell’ Aversana Orabona, G. Virtual Surgical Reduction in Atrophic Edentulous Mandible Fractures: A Novel Approach Based on
“in House” Digital Work-Flow. Appl. Sci. 2023, 13, 1474. [CrossRef]

Merola, R.; Vargas, M.; Marra, A.; Buonanno, P.; Coviello, A.; Servillo, G.; Iacovazzo, C. Videolaryngoscopy versus Fiberoptic
Bronchoscopy for Awake Tracheal Intubation: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. J. Clin.
Med. 2024, 13, 3186. [CrossRef]

Merola, R.; Mancino, D.; Vargas, M. Videolaryngoscopy versus direct laryngoscopy: A bibliometric analysis. Br. |. Anaesth. 2024,
132, 166-168. [CrossRef] [PubMed]

Diehl, J.L.; El Atrous, S.; Touchard, D.; Lemaire, F.; Brochard, L. Changes in the work of breathing induced by tracheotomy in
ventilator-dependent patients. Am. J. Respir. Crit. Care Med. 1999, 159, 383-388. [CrossRef] [PubMed]

Vargas, M.; Battaglini, D.; Antonelli, M.; Corso, R.; Frova, G.; Merli, G.; Petrini, F.; Ranieri, M.V.; Sorbello, M.; Di Giacinto, L; et al.
Follow-up short and long-term mortalities of tracheostomized critically ill patients in an Italian multi-center observational study.
Sci. Rep. 2024, 14, 2319. [CrossRef] [PubMed]

Epstein, S.K. Late complications of tracheostomy. Respir. Care 2005, 50, 542-549.

Wang, E; Wu, Y,; Bo, L.; Lou, J.; Zhu, J.; Chen, E; Li, J.; Deng, X. The timing of tracheotomy in critically ill patients undergoing
mechanical ventilation: A systematic review and meta-analysis of randomized controlled trials. Chest 2011, 140, 1456-1465.
[CrossRef]

Vargas, M.; Pelosi, P,; Servillo, G. Percutaneous tracheostomy: It’s time for a shared approach! Crit. Care 2014, 18, 448. [CrossRef]
Miles, B.A.; Schiff, B.; Ganly, I.; Ow, T.; Cohen, E.; Genden, E.; Culliney, B.; Mehrotra, B.; Savona, S.; Wong, R.J.; et al. Tracheostomy
during SARS-CoV-2 pandemic: Recommendations from the New York Head and Neck Society. Head Neck 2020, 42, 1282-1290.
[CrossRef]

Zimmerman, ES.; Shaul, C.; Helviz, Y.; Levin, P.D. The Effect of Delay Following the Clinical Decision to Perform Tracheostomy
in the Critical Care Setting. Respir. Care 2024, 69, 463—469. [CrossRef]

Esteban, A.; Anzueto, A.; Alia, I.; Gordo, F; Apezteguia, C.; Pélizas, F; Cide, D.; Goldwaser, R.; Soto, L.; Bugedo, G.; et al. How is
mechanical ventilation employed in the intensive care unit? An international utilization review. Am. J. Respir. Crit. Care Med.
2000, 161, 1450-1458. [CrossRef]

Mehta, A.B.; Syeda, S.N.; Bajpayee, L.; Cooke, C.R.; Walkey, A.].; Wiener, R.S. Trends in Tracheostomy for Mechanically Ventilated
Patients in the United States, 1993-2012. Am. ]. Respir. Crit. Care Med. 2015, 192, 446-454. [CrossRef]

Abe, T.; Madotto, F; Pham, T.; Nagata, I.; Uchida, M.; Tamiya, N.; Kurahashi, K.; Bellani, G.; Laffey, ].G.; LUNG-SAFE Investigators
and the ESICM Trials Group. Epidemiology and patterns of tracheostomy practice in patients with acute respiratory distress
syndrome in ICUs across 50 countries. Crit. Care 2018, 22, 195. [CrossRef] [PubMed]

Bosel, J.; Niesen, W.D,; Salih, F.; Morris, N.A.; Ragland, ].T.; Gough, B.; Schneider, H.; Neumann, J.O.; Hwang, D.Y.; Kantamneni,
P; et al. Effect of Early vs Standard Approach to Tracheostomy on Functional Outcome at 6 Months Among Patients With Severe
Stroke Receiving Mechanical Ventilation: The SETPOINT2 Randomized Clinical Trial. JAMA 2022, 327, 1899-1909. [CrossRef]
[PubMed]

Robba, C.; Galimberti, S.; Graziano, F.; Wiegers, E.J.A.; Lingsma, H.F.; laquaniello, C.; Stocchetti, N.; Menon, D.; Citerio, G.;
CENTER-TBI ICU Participants and Investigators. Tracheostomy practice and timing in traumatic brain-injured patients:
A CENTER-TBI study. Intensive Care Med. 2020, 46, 983-994. [CrossRef] [PubMed]


https://www.ncbi.nlm.nih.gov/pubmed/33336776
https://doi.org/10.3390/life14091165
https://doi.org/10.3390/jcm10122651
https://doi.org/10.1186/s13054-017-1710-5
https://doi.org/10.1097/01.CCM.0000186898.58709.AA
https://doi.org/10.1016/j.jormas.2024.102044
https://doi.org/10.3390/app13031474
https://doi.org/10.3390/jcm13113186
https://doi.org/10.1016/j.bja.2023.09.029
https://www.ncbi.nlm.nih.gov/pubmed/37925267
https://doi.org/10.1164/ajrccm.159.2.9707046
https://www.ncbi.nlm.nih.gov/pubmed/9927347
https://doi.org/10.1038/s41598-024-52785-y
https://www.ncbi.nlm.nih.gov/pubmed/38281994
https://doi.org/10.1378/chest.11-2024
https://doi.org/10.1186/cc13974
https://doi.org/10.1002/hed.26166
https://doi.org/10.4187/respcare.10916
https://doi.org/10.1164/ajrccm.161.5.9902018
https://doi.org/10.1164/rccm.201502-0239OC
https://doi.org/10.1186/s13054-018-2126-6
https://www.ncbi.nlm.nih.gov/pubmed/30115127
https://doi.org/10.1001/jama.2022.4798
https://www.ncbi.nlm.nih.gov/pubmed/35506515
https://doi.org/10.1007/s00134-020-05935-5
https://www.ncbi.nlm.nih.gov/pubmed/32025780

Medicina 2025, 61, 87 10 of 10

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

Premraj, L.; Camarda, C.; White, N.; Godoy, D.A.; Cuthbertson, B.H.; Rocco, PR.M.; Pelosi, P.; Robba, C.; Suarez, J.I;
Cho, S.M.; et al. Tracheostomy timing and outcome in critically ill patients with stroke: A meta-analysis and meta-regression.
Crit. Care 2023, 27, 132. [CrossRef]

Camarda, C.; Premraj, L.; Pelosi, P.; Cho, S.M.; Battaglini, D. The stroke care puzzle: Does tracheostomy timing fit? Crit. Care 2023,
27,216. [CrossRef]

Terragni, P.P.; Antonelli, M.; Fumagalli, R.; Faggiano, C.; Berardino, M.; Pallavicini, E.B.; Miletto, A.; Mangione, S.; Sinardi, A.U.;
Pastorelli, M.; et al. Early vs. late tracheotomy for prevention of pneumonia in mechanically ventilated adult ICU patients:
A randomized controlled trial. JAMA 2010, 303, 1483-1489. [CrossRef]

Szakmany, T.; Russell, P.; Wilkes, A.R.; Hall, J.E. Effect of early tracheostomy on resource utilization and clinical outcomes in
critically ill patients: Meta-analysis of randomized controlled trials. Br. . Anaesth. 2015, 114, 396—405. [CrossRef]

Chorath, K.; Hoang, A.; Rajasekaran, K.; Moreira, A. Association of Early vs Late Tracheostomy Placement with Pneumonia and
Ventilator Days in Critically Ill Patients: A Meta-analysis. JAMA Otolaryngol. Head Neck Surg. 2021, 147, 450-459. [CrossRef]
Kost, K.M. Percutaneous tracheostomy: Comparison of Ciaglia and Griggs techniques. Crit. Care 2000, 4, 143-146. [CrossRef]
Byhahn, C.; Westphal, K.; Meininger, D.; Giirke, B.; Kessler, P.,; Lischke, V. Single-dilator percutaneous tracheostomy:
A comparison of PercuTwist and Ciaglia Blue Rhino techniques. Intensive Care Med. 2002, 28, 1262-1266. [CrossRef]

Lee, S.A; Kim, ].S.; Ji, M,; Kim, D.K.; Moon, H.J.; Lee, W.S. Optimal methodology for percutaneous dilatational tracheostomy:
A comparative analysis between conventional and multidisciplinary approaches utilizing ultrasound, flexible bronchoscopy,
and microcatheter puncture in critically ill individuals of diminutive stature-a longitudinal single-institutional experience and
retrospective analysis. J. Thorac. Dis. 2024, 16, 3668-3684. [PubMed]

Schneider, H.; Meis, J.; Klose, C.; Ratzka, P.; Niesen, W.D.; Seder, D.B.; Bosel, J.; SETPOINT2 and IGNITE study groups. Surgical
Versus Dilational Tracheostomy in Patients with Severe Stroke: A SETPOINT2 Post hoc Analysis. Neurocrit. Care 2024, 41, 146-155.
[CrossRef] [PubMed]

Merola, R.; Vargas, M. Economic Indicators, Quantity and Quality of Health Care Resources Affecting Post-surgical Mortality.
J. Epidemiol. Glob. Health 2024, 14, 613-620. [CrossRef] [PubMed]

Murray, M.; Shen, C.; Massey, B.; Stadler, M.; Zenga, J. Retrospective analysis of post-tracheostomy complications. Am. ].
Otolaryngol. 2022, 43, 103350. [CrossRef]

Noy, R.; Shkedy, Y.; Simchon, O.; Gvozdev, N.; Roimi, M.; Miller, A.; Epstein, D. Impact of radiological surveillance for major
blood vessels on complications of percutaneous dilatational tracheostomy: A retrospective cohort study. Am. J. Otolaryngol. 2024,
45,104146. [CrossRef]

Roy, C.E; Silver, J.A.; Turkdogan, S.; Siafa, L.; Correa, ].A.; Kost, K. Complication Rate of Percutaneous Dilatational Tracheostomy
in Critically Il Adults with Obesity: A Systematic Review and Meta-analysis. JAMA Otolaryngol. Head Neck Surg. 2023, 149,
334-343. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1186/s13054-023-04417-6
https://doi.org/10.1186/s13054-023-04482-x
https://doi.org/10.1001/jama.2010.447
https://doi.org/10.1093/bja/aeu440
https://doi.org/10.1001/jamaoto.2021.0025
https://doi.org/10.1186/cc686
https://doi.org/10.1007/s00134-002-1405-4
https://www.ncbi.nlm.nih.gov/pubmed/38983174
https://doi.org/10.1007/s12028-023-01933-9
https://www.ncbi.nlm.nih.gov/pubmed/38291277
https://doi.org/10.1007/s44197-024-00249-x
https://www.ncbi.nlm.nih.gov/pubmed/38801492
https://doi.org/10.1016/j.amjoto.2021.103350
https://doi.org/10.1016/j.amjoto.2023.104146
https://doi.org/10.1001/jamaoto.2022.4824

	Introduction 
	Methods 
	Study Design 
	Participants 
	Data Collection 
	Definitions 
	Statistical Analysis 

	Results 
	Characteristics of Participating ICUs 
	Characteristics of Tracheostomized Patients 

	Discussion 
	Conclusions 
	References

