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Abstract
Introduction: This study describes the epidemiological and clinical profile of ICU patients undergoing percutaneous 
tracheostomy in Costa Rica and identifies predictors of acute complications, addressing ongoing debates on timing, 
technique, and risk stratification.
Methods: We performed a prospective multicenter cohort study in eight CCSS hospitals (2019–2022), including adult 
ICU patients undergoing percutaneous tracheostomy. Demographic, clinical, and procedural data were collected, and 
multivariable logistic regression identified predictors of complications.
Results: A total of 516 patients were analyzed (mean age 53.2 ± 16.3 years; 68.2% male). The main indications were 
anticipated prolonged ventilation (32.4%), neurological deficits (26.7%), and ventilation >10 days (21.8%). The Cia-
glia and Griggs techniques were used in 51.0% and 48.3% of cases, respectively. Capnography was applied in 74.2%, 
ultrasound in 17.7%, and bronchoscopy in 3.1%. First-pass success was achieved in 85.1%. Acute complications oc-
curred in 28.3% of patients, predominantly minor bleeding (25.4%), while serious complications (airway loss, false 
passage, or bleeding requiring surgery) were rare (3.9%). No procedure-related deaths were observed. Independent 
predictors of complications included anticoagulation (OR 2.82), obesity (OR 2.10), coagulopathy (OR 2.29), prior neck 
surgery (OR 3.49), cervical immobilization (OR 4.68), and technical difficulty (OR 4.15 for any complication; OR 2.00 
for serious complications). Airway management by physicians, compared with respiratory therapists, was also associ-
ated with higher risk (OR 1.52). 
Conclusions: Percutaneous tracheostomy was feasible in multiple ICUs of the CCSS with complication rates compa-
rable to international cohorts. Risk factors for complications included anticoagulation and prior neck surgery. Wider 
adoption of adjunctive monitoring tools and structured multidisciplinary training may further enhance procedural 
safety. These findings should be interpreted in the context of an observational design and a broad definition of com-
plications. 
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��Introduction

A high proportion of ICU patients require translaryn-
geal airway placement for mechanical ventilation, air-
way protection, or relief of obstruction [1]. Tracheos-
tomy is among the most common ICU procedures and 
has been performed for millennia [2-4]. Despite its 

long history, the optimal timing, indications, and pre-
ferred technique remain debated [2]. 

Since Jackson’s description of surgical tracheostomy 
in 1909, percutaneous techniques such as Ciaglia’s di-
latational method and the Griggs forceps approach 
have become widely adopted [3,5]. These methods 
demonstrate complication rates similar or lower than 
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surgical tracheostomy, and are considered safe across 
diverse critical care populations [6-8]. Advances in 
instruments, standardization, and adjuncts such as ul-
trasound have further improved safety, while operator 
experience remains essential [2,9-11].

Complications may occur intra-procedurally, during 
cannula maintenance, or after decannulation. In Costa 
Rica, a single-center study of 70 cases showed the pro-
cedure to be safe when performed by intensivists with 
bronchoscopic guidance [12]. However, multicenter 
evidence in the region is lacking. Recent multicenter 
data emphasize the variability in indications and timing 
of percutaneous tracheostomy across ICUs, underlining 
the importance of local epidemiological studies [13]. 

The objective of this study was to describe the in-
cidence, types, and risk factors for complications as-
sociated with percutaneous bedside tracheostomy in 
Costa Rican ICUs. We hypothesized that percutaneous 
tracheostomy performed by trained intensivists would 
demonstrate an acceptable safety profile comparable to 
that reported in international series. Unlike most pub-
lished cohorts, this study reflects real-world practice in 
a middle-income healthcare system with heterogene-
ous access to procedural adjuncts.

��Materials and methods
This observational cohort (TraqueosCR) was designed 
and reported following the STROBE Statement.

Study design and setting

We conducted a prospective, multicenter cohort study 
in the intensive care units (ICUs) of hospitals within 
the Costa Rican Social Security Fund (Caja Costarri-
cense de Seguro Social, CCSS). The study commenced 
in February 2019 and spanned 4 years. Participating 
centers included Enrique Baltodano (Liberia), Max 
Peralta (Cartago), Monseñor Sanabria (Puntarenas), 
Rafael Ángel Calderón Guardia, San Juan de Dios, San 
Rafael (Alajuela), and Tony Facio (Limón). The study 
period overlapped with the COVID-19 pandemic, dur-
ing which ICUs experienced variable strain on resourc-
es and staff reallocation. Despite these challenges, per-
cutaneous tracheostomy remained part of routine care, 
with adaptations in PPE use and workflow but without 
major changes in procedural technique. Although data 
collection was prospective, the analytical approach was 
retrospective, as hypotheses and regression models 
were defined after completion of data collection

Participants

Inclusion criteria were: (1) adults ≥18 years; (2) ICU 
admission at a CCSS hospital; (3) bedside percutane-
ous tracheostomy performed by ICU personnel as part 
of routine care. Exclusion criteria were: (1) tracheosto-
mies performed in the operating room; (2) procedures 
conducted by non-ICU personnel; (3) incomplete 
clinical records preventing analysis. During the study 
period, surgical tracheostomy was also performed in 
patients with distorted anatomy, uncontrolled coagu-
lopathy, or other contraindications to bedside percuta-
neous tracheostomy; these cases were not included in 
the present analysis.

Variables and definitions

“Trained intensivists” were defined as board-certified 
critical care specialists or fellows under direct super-
vision, with a minimum of 10 supervised tracheosto-
mies, as per CCSS credentialing requirements. Opera-
tor experience was collected as a variable.     

Obesity was defined as BMI ≥30 kg/m²; short neck 
as a thyromental distance <5 cm; and goiter as a pal-
pable/enlarged thyroid. Coagulopathy was defined as 
INR >1.5, platelet count <100,000/mm³, or aPTT >45 
s. Cervical immobility included rigid cervical collars, 
halo fixation, or recent cervical spinal surgery. Emer-
gency tracheostomy was defined as a procedure per-
formed without standard preparation (fasting, coagu-
lation checks, or full monitoring) due to acute airway 
compromise. Technical difficulty was recorded as any 
anatomical or procedural challenge (short neck, obesity, 
poor landmarks, >2 puncture attempts, or difficult dila-
tation). Serious technical difficulty refers to failed can-
nulation, airway loss, false passage, or device damage. 

First-pass success was defined as successful tracheal 
cannulation at the first needle puncture without the 
need for repositioning or additional attempts. Capnog-
raphy was defined as continuous waveform end-tidal 
CO₂ monitoring during needle insertion and cannula 
placement.

Complications were defined broadly to include 
minor events managed conservatively at the bedside, 
which may inflate overall complication rates compared 
with series using more restrictive definitions.

When available, percutaneous tracheostomy kits 
were recorded by brand/model (e.g., Ciaglia Blue 
Rhino® [Cook Medical] and Griggs guidewire dilat-
ing forceps [Portex®/Smiths Medical]). For ultrasound, 
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centers used a high-frequency linear probe (typically 
7–15 MHz) for pre-procedural neck scanning when 
available.

Data sources and collection

ICU teams prospectively completed a standardized 
electronic case report form. Data were stored in pass-
word-protected cloud storage; only the principal in-
vestigator retained access to the re-identification key. 
Analytic datasets were de-identified.

Bias control

We minimized selection bias by including all consecu-
tive eligible patients. Information bias was reduced 
through standardized definitions, obligatory CRF 
fields, and verification of key procedural variables 
against ICU logbooks. Missing data were treated as 
non-random and not imputed; analyses used available 
cases after internal consistency checks.

Sample size

No formal sample size or power calculation was per-
formed. The cohort included all consecutive eligible 
procedures across participating ICUs, providing a de-
scriptive epidemiological overview rather than a hy-
pothesis-driven trial.

Statistical analysis

Continuous variables were tested for normality using 
the Shapiro–Wilk test. Normally distributed data are 
presented as mean ± standard deviation (SD), and non-
normal data as median with interquartile range (IQR). 
Categorical variables are expressed as n (%). Compari-
sons between groups were performed using Student’s t-
test or Mann–Whitney U test for continuous variables, 
and χ² or Fisher’s exact test for categorical variables, 
as appropriate. To identify independent predictors of 
overall and major complications, multivariable logistic 
regression models were fitted adjusting for prespecified 
covariates (age, sex, SOFA score, indication, technique/
adjuncts, coagulation profile, operator experience). 
Odds ratios (OR) with 95% confidence intervals (CI) 
were estimated. A two-sided p < 0.05 was considered 
statistically significant. Covariates included in mul-
tivariable models were prespecified based on clini-
cal relevance and prior literature, rather than selected 
through automated variable selection procedures

All analyses were performed with Stata/MP 18.0 
(StataCorp, College Station, TX, USA).

Ethical considerations

The study was approved by the Institutional Review 
Board of the CCSS (approval number R018-SA-
BI-00205). Informed consent was waived because this 
was an observational study with prospectively collected 
routine-care data and de-identified analysis, with no 
impact on clinical management.

��Results
Participants

During the observation period, data were collected 
from 516 patients across eight participating centers. 
Baseline characteristics are presented in Table 1. Ex-
tended baseline characteristics by hospital are available 
in Table S1 (Supplementary Material). All included pa-
tients underwent bedside percutaneous tracheostomy 
and were followed until ICU discharge or death. 

Descriptive data

At ICU admission, 269 patients (52%) met criteria for 
shock, 283 (54.8%) required vasopressors, 55 (10.6%) 
required inotropes, and 465 (90%) were already on in-
vasive mechanical ventilation. The distribution of rea-
sons for ventilatory support and indications for trache-
ostomy are summarized in Table S2 (Supplementary 
Material).

Ventilatory parameters at the time of tracheostomy, 
including duration of mechanical ventilation, endotra-
cheal tube size, FiO₂ requirements, and respiratory in-
dex, are summarized in Table 2.

During the procedure, FiO₂ was increased to 100% 
in 473 cases (92.7%), and fasting was ordered in 340 
cases (65.9%) with a mean duration of 4.26 ± 9 hours 
(median 2 h, IQR 0–6). Figure 1 shows the distribution 
of indications for tracheostomy.

At least one technical difficulty was reported in 223 
patients (43.2%) (Table 3). 

Most procedures were performed by critical care 
specialists (74.8%) or by residents under supervision 
(20.7%). A bronchoscope was used in 16 procedures 
(3.1%), with one incident of bronchoscope puncture. 
Ultrasound was used for neck scanning in 66 patients 
(17.7%), while intra-procedural ultrasound was ap-
plied in only 3 cases (0.9%).

Emergency procedures, though relatively rare 
(2.5%), were associated with omission of routine prep-
aration steps such as coagulation checks and fasting. 

https://jccm.ro/wp-content/uploads/2026/01/Supplementary_materials_alvarez_JCCM2026.pdf
https://jccm.ro/wp-content/uploads/2026/01/Supplementary_materials_alvarez_JCCM2026.pdf
https://jccm.ro/wp-content/uploads/2026/01/Supplementary_materials_alvarez_JCCM2026.pdf
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Table 2. Ventilatory parameters of patients undergoing percutaneous tracheostomy in intensive care units of the Costa 
Rican Social Security Fund (CCSS), 2019–2022.

Variable Distribution
Duration of mechanical ventilation at the time of tracheostomy (days)
Mean (SD)
Median (Interquartile Range 25–75)

7.02 (4.89)
6 (4-9)

Endotracheal tube internal diameter (F), n (%)
	 6.5
	 7
	 7.5
	 8
	 8.5
	 9

1 (0.19)
54 (10.47)

302 (58.53)
150 (29.07)

8 (1.55)
1 (0.19)

FiO₂ on the day of tracheostomy (%)
Mean (SD)
Median (Interquartile Range 25–75)

42.26 (18.46)
35 (30-50)

Respiratory index on the day of the procedure (n = 214)
Mean (SD)
Median (Interquartile Range 25–75)

252.55 (96.95)
255 (182-312)

Table 1. Epidemiological characteristics of patients undergoing percutaneous tracheostomy in intensive care units of the 
Costa Rican Social Security Fund (CCSS), 2019–2022.

Characteristics

Age (years)
Mean (SD)
Median (Interquartile Range 25–75)

53.15 (16.28)
55 (41.5-65)

Men (%) / Women (%) 352 (68.2) / 164 (31.8)

Weight (kg)
Mean (SD)
Median (Interquartile Range 25–75)

78.67 (17.73)
78 (67-89)

Height (cm)
Mean (SD)
Median (Interquartile Range 25–75)

166.5 (9.20)
168 (160-173)

SOFA score at admission (n (%))
0–6
7–9
10–12
13–14
Greater than 15

N:443
141 (31.8)
132 (29.8)
123 (27.8)

30 (6.8)
17 (3.8)

Reason for ICU admission (n (%))
Pneumonia
Polytrauma
Traumatic brain injury
Intracranial hemorrhage
Postoperative neurosurgical care
Acute respiratory distress syndrome
Ischemic stroke
Intra-abdominal infection
Postoperative abdominal surgery
Postoperative cardiac surgery
COVID-19

57 (11)
51 (9.9)

86 (16.7)
51 (9.9)
41 (7.9)
20 (3.9)
11 (2.1)
14 (2.7)
7 (1.4)
4 (0.8)

47 (9.1)
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While not statistically associated with increased com-
plications, their inclusion highlights the need for clear 
contraindications, as most guidelines discourage per-
cutaneous tracheostomy under emergency conditions.

Regarding puncture attempts, 439 procedures 
(85.1%) succeeded on the first attempt, 55 (10.7%) on 
the second, 18 (3.5%) on the third, 3 (0.6%) on the 
fourth, and 1 (0.2%) required a fifth attempt.

Pharmacologic strategies are described in Table S4 
(Supplementary Material). Capnography was used in 
383 patients (74.2%), and post-procedural chest radi-
ography was requested in 96.7% (n = 499).

Outcome data

Overall, 146 patients (28.3%) experienced at least one 
complication (Table 4). Bleeding-related events were 
the most common (131 patients, 25.4%), with 7 cases 
(1.4%) requiring surgical management. Potentially se-
vere complications (excluding minor bleeding, bleed-
ing controlled with sutures, isolated desaturation, and 
bronchoscope puncture) occurred in 20 patients (3.9%). 
Guidewire loss occurred in two procedures (0.39%). In 
both cases, the wire was accidentally dropped outside 

Table 3. Clinical parameters associated with greater 
difficulty in performing percutaneous tracheostomy in pa-
tients from intensive care units of the Costa Rican Social 
Security Fund (CCSS), 2019–2022.

Characteristic (%)
Short neck 115 (22.3)
Coagulopathy 41 (7.9)
Previous neck surgery 17 (3.3)
Goiter 9 (1.7)
Neck burn 4 (0.8)
Cervical immobilization 18 (3.5)
Obesity 133 (25.8)
Procedure performed in an emergency 
situation

13 (2.5)

Fig. 1. Forest plot of odds ratios (OR) and confidence intervals for immediate complications in percutaneous tracheos-
tomy in intensive care units of the Costa Rican Social Security Fund (CCSS), 2019–2022.

Table 4. Immediate complications associated with 
percutaneous tracheostomy in patients from intensive 
care units of the Costa Rican Social Security Fund (CCSS), 
2019–2022.

Complication n (%)
Bleeding controlled by pressure 93 (18.02)
Bleeding controlled with suture 31 (6.01)
Bleeding requiring surgical intervention 7 (1.36)
Airway loss 7 (1.36)
Desaturation 20 (3.88)
Pneumothorax 2 (0.39)
False passage 7 (1.36)
Pneumomediastinum 1 (0.19)
Subcutaneous emphysema 2 (0.39)
Posterior tracheal wall injury 1 (0.19)
Guidewire loss 2 (0.39)
Failed tracheostomy 2(0.39)

https://jccm.ro/wp-content/uploads/2026/01/Supplementary_materials_alvarez_JCCM2026.pdf
https://jccm.ro/wp-content/uploads/2026/01/Supplementary_materials_alvarez_JCCM2026.pdf
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the sterile field and replaced without patient harm. No 
intratracheal wire migration was reported.

Main results

In the multivariable logistic regression analysis, several 
factors were independently associated with the occur-
rence of complications (Factors associated with com-
plications are summarized in Table 5 and illustrated 
in Figure 1). Patients receiving anticoagulation had a 
significantly higher risk (OR 2.82, 95% CI 1.52–5.24, 
p = 0.01), as did those whose airway was managed by 
medical staff rather than respiratory therapy personnel 
(OR 1.52, 95% CI 1.03–2.32, p = 0.02). The presence 
of any technical difficulty during the procedure was 
strongly associated with complications (OR 4.15, 95% 
CI 1.49–11.61, p = 0.007), while serious technical dif-
ficulty was associated with an increased risk of serious 
complications (OR 2.00, 95% CI 1.36–2.95, p = 0.001). 
Clinical conditions were also relevant: patients with 
coagulopathy (OR 2.29, 95% CI 1.17–4.44, p = 0.01), 
a history of neck surgery (OR 3.49, 95% CI 1.28–9.44, 
p = 0.01), or obesity (OR 2.10, 95% CI 1.24–3.56, p = 
0.006) had a significantly greater likelihood of expe-
riencing complications. Cervical immobilization was 
also associated with a markedly increased risk of seri-
ous complications (OR 4.68, 95% CI 1.15–19.09, p = 
0.03). No significant associations were found with pa-
tient weight, respiratory index, platelet count, coagula-
tion times (aPTT or INR), procedural technique, bron-
choscopy, ultrasound, number of puncture attempts, or 
the professional performing the puncture. Capnogra-
phy could not be reliably evaluated as an independent 
predictor due to complete separation, as no complica-
tions occurred among patients without capnography.

Additional laboratory and ventilatory parameters 
are provided in Tables S2–S4 (Supplementary Mate-
rial). Of the 223 patients (43.2%) with technical diffi-

culties, 88 developed complications (39%), of which 20 
were classified as serious (8.9%). The original overlap 
of categories has been clarified.

Other analyses

Complication rates showed a modest downward trend, 
from 32% in 2019 to 25% in 2022 (p = 0.08), suggesting 
a learning effect over time. Outcomes did not signifi-
cantly differ between high-volume centers (performing 
>20 cases/year) and low-volume centers (<5 cases/year), 
although the latter contributed only 12% of total cases.

��Discussion
This multicenter study provides a contemporary over-
view of percutaneous bedside tracheostomy practices 
in Costa Rican intensive care units [14,15].

The median time to tracheostomy in this cohort was 
seven days of mechanical ventilation. However, the 
present study was not designed to evaluate early versus 
late tracheostomy as an exposure variable, and no strat-
ified analysis by timing was performed [15-18]. Conse-
quently, any discussion of early tracheostomy benefits 
reflects contextual evidence from prior studies rather 
than findings derived from this dataset.

Procedural practices were largely consistent with in-
ternational standards. Previous studies have shown the 
procedure to be safe even in severe thrombocytopenia 
[19]; in our analysis, anticoagulation and coagulopathy 
were significantly associated with complications, but 
the majority of bleeding events were minor and con-
trolled at the bedside.

Technical difficulties occurred in 43.2% of cases and 
were strongly associated with complications. In mul-
tivariable analysis, the presence of technical difficulty 
increased the odds of any complication more than 
fourfold, while serious technical difficulty was associ-

Table 5. Factors associated with immediate complications during percutaneous tracheostomy in patients from intensive 
care units of the Costa Rican Social Security Fund (CCSS), 2019–2022.

Factors Associated with Complications n (%) OR 95% CI p
Technical difficulty and any complication 88/223 (39.91) 4.15 1.49-11.61 0.007
Technical difficulty and serious complication 20/223 (8.9) 2.00 1.36-2.95 0.001
Use of anticoagulation 77 (14.56) 2.82 1.52-5.24 0.01
Previous neck surgery 17 (3.3) 3.49 1.28-9.44 0.01
Coagulopathy 41 (7.9) 2.29 1.17-4.44 0.01
Cervical immobilization 18 (3.5) 4.68 1.15-19.1 0.03
Obesity 133 (25.8) 2.1 1.24-3.56 0.006
Airway management by medical staff vs. respiratory therapist 232 (44.9) 1.52 1.03-2.32 0.02

https://jccm.ro/wp-content/uploads/2026/01/Supplementary_materials_alvarez_JCCM2026.pdf
https://jccm.ro/wp-content/uploads/2026/01/Supplementary_materials_alvarez_JCCM2026.pdf
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ated with a twofold increase in the risk of serious com-
plications. The Griggs technique predominated, mainly 
due to equipment availability, although all staff were 
trained in both the Griggs and Ciaglia methods. Bleed-
ing was the most frequent complication, mostly minor 
and managed with compression, while potentially life-
threatening complications such as loss of airway, false 
tract, or bleeding requiring surgical intervention oc-
curred rarely in this cohort. These rates are comparable 
to those reported in international series. Importantly, 
no significant differences were observed between spe-
cialists and supervised residents, supporting the role of 
structured training programs.

Airway management during the procedure was per-
formed by physicians in 44.9% of cases and by respira-
tory therapists in 55.1%. Physician-led airway manage-
ment was associated with higher odds of complications. 
However, this finding should be interpreted with cau-
tion, as operator assignment was not randomized and 
physicians were more likely to be involved in complex 
or clinically unstable cases, introducing potential con-
founding by indication. Therefore, this association is 
unlikely to reflect intrinsic differences in technical skill 
and instead underscores the importance of standard-
ized training pathways and clearly defined competen-
cies in airway management across professional groups.

Adjuvant tools were underutilized. Bronchoscopy 
was applied in only 3.1% of procedures, less than re-
ported in systematic reviews, where bleeding rates 
varied depending on its use [8]. Ultrasound was used 
pre-procedurally in 17.7% of cases, but intra-procedur-
al scanning was rare. International data suggest that 
ultrasound can identify vascular structures in up to 
40% of patients and alter puncture site in up to 24%, 
supporting recommendations for its wider use [2, 20-
22]. Capnography was employed in 74% of procedures. 
Although capnography was widely used, its independ-
ent association with complications could not be deter-
mined due to complete separation, as no adverse events 
occurred among patients without capnography, likely 
reflecting its preferential use in higher-risk patients. 
The variability observed among centers in our study 
echoes prior evidence that institutional practices and 
operator expertise are key determinants of outcomes 
[13]. Our observed rates of bleeding and airway-related 
events fall within the ranges reported in recent system-
atic reviews and expert updates [4].

No procedure-related deaths were observed in this 
cohort. This finding is consistent with reports from 

large series describing very low or absent procedure-
related mortality, with published fatality rates of ap-
proximately 0.16%, most commonly associated with 
catastrophic bleeding or tracheal perforation [9,23]. 

Given the retrospective design, underreporting of 
minor adverse events is likely, potentially underestimat-
ing true complication rates. Furthermore, incomplete 
laboratory and ventilatory data limited adjustment for 
all potential confounders. Absence of long-term fol-
low-up precludes evaluation of late complications such 
as tracheal stenosis. Our results align with recent mul-
ticenter analyses showing low major complication rates 
with percutaneous tracheostomy when performed by 
experienced teams. However, unlike some European 
cohorts, anticoagulation management practices dif-
fered, which may partly explain our observed bleeding 
rate. These differences underscore the need for cautious 
extrapolation. 

Taken together, these findings support that percuta-
neous bedside tracheostomy can be performed safely 
in critically ill patients when conducted by trained 
ICU personnel. However, the risk of complications was 
higher in patients with coagulopathy, anticoagulation 
exposure, obesity, prior neck surgery, or cervical im-
mobilization, highlighting the importance of careful 
patient selection and procedural planning. The broader 
integration of structured multidisciplinary training 
and adjunctive monitoring may further enhance safety 
in high-risk patients.

The results of this study are likely generalizable to 
similar middle-income ICU settings with established 
critical care training programs but may not directly 
apply to centers with limited access to adjunctive tools 
or where surgical tracheostomy remains the predomi-
nant approach. Additional multicenter data from Latin 
American ICUs are needed to further assess external 
validity.

This study has several limitations. Although data 
collection was prospective, the analytical approach was 
retrospective. No formal sample size calculation was 
performed, limiting statistical power for rare events. 
Heterogeneity across centers was substantial, with a 
large proportion of procedures concentrated in refer-
ral hospitals, and anticoagulation management was 
not standardized across ICUs, potentially confounding 
bleeding outcomes. Timing of tracheostomy was not 
analyzed as an exposure variable; therefore, the study 
cannot evaluate the impact of early versus late tracheos-
tomy on procedural risk. Long-term follow-up was not 
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available, precluding assessment of late complications. 
Finally, the near-universal use of capnography limited 
its evaluation as an independent predictor of complica-
tions, as complete separation precluded reliable estima-
tion in multivariable models. Despite these limitations, 
this study represents the largest multicenter dataset on 
percutaneous tracheostomy in Central America and 
provides important epidemiological insights into cur-
rent ICU practice.

��Conclusions
In this large multicenter cohort, most percutaneous 
tracheostomies were performed in neurosurgical ICUs 
of national hospitals, predominantly in male patients 
admitted for neurotrauma. Pneumonia, polytrauma, 
head trauma, intracranial hemorrhage, and postop-
erative neurosurgical care were the leading admission 
diagnoses, while prolonged or anticipated prolonged 
mechanical ventilation, neurological deficits, and failed 
extubation were the principal indications for tracheos-
tomy, typically performed after a median of seven days 
of intubation.

Our findings showed that bleeding was the most 
frequent event, though the majority were minor and 
controlled conservatively. By applying a broad defini-
tion that included bleeding controlled by pressure, the 
overall adverse event rate reached 28.3%; however, se-
rious complications occurred in only 3.9%, compara-
ble to international series. Technical difficulties were 
common in patients with obesity, short neck, or coagu-
lopathy, which were also associated with higher com-
plication rates. Importantly, procedures performed by 
residents under supervision were not associated with 
increased risk.

These findings confirm that percutaneous bedside 
tracheostomy is a safe and effective procedure in criti-
cally ill patients when performed by trained ICU per-
sonnel. Risk stratification and the systematic use of 
adjuncts may support procedural safety, particularly in 
high-risk subgroups.
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