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Background: Percutaneous dilatational tracheostomy (PDT) has been considered as an alternative to surgical tracheostomy in intensive 

care units (ICU), and is widely used for critically ill patients who need prolonged mechanical ventilation. Few studies have reported on 

PDT performed in critically ill patients taking antiplatelet agents. Our goals are to assess not only the feasibility and safety of PDT, but 

also bleeding complications in the patients receiving such therapy.

Methods: In a single institution, PDTs were performed by pulmonologists at the medical ICU bedside using the single tapered dilator 

technique and assisted by flexible bronchoscopy to confirm a secure puncture site. From March 2011 to February 2013, the patients’ 

demographic and clinical data, procedural parameters, outcomes and complications were analyzed and compared complications be-

tween patients taking antiplatelet agents and those not. 

Results: PDTs were performed for 138 patients; the median age was 72 years, mean body mass index was 20.3 ± 4.8 kg/m
2
, and mean 

acute physiology and chronic health evaluation II score was 24.4 ± 9.4. Overall, the procedural success rate was 100% and the total pro-

cedural time was 25 ± 8.5 min. There were no periprocedural life-threatening complications, and no statistical difference in the in-

cidence of bleeding complications between patients who had taken antiplatelet agents and those had not (p = 0.657).

Conclusions: PDT performed in critically ill patients taking antiplatelet agents was a feasible procedure and was implemented without 

additional bleeding complications.
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Introduction

Percutaneous tracheostomy was first performed in 1955[1] af-

ter Seldinger’s earlier description of a needle placement over a 

guide wire for arterial cannulation.[2] After Ciaglia’s initial re-

port of the dilatational technique in 1985,[3] percutaneous dilata-

tional tracheostomy (PDT) has become a commonly performed 

procedure in intensive care units (ICUs). It has largely replaced 

conventional surgical tracheostomy in ICU patients, and provides 

benefits in terms of ease of performance, reduced complications, 

no need for additional transportation, and cost-effectiveness.[4,5] 

Because PDT is a bedside procedure, it avoids the inconvenience 

of long waiting lists for operating room scheduling. With PDT 

there is a shorter delay between the time a decision is made to 

perform a tracheostomy and the time of the actual procedure.[6] 

Currently, the single tapered dilator (STD) with hydrophilic coat-

ing method has now appears to be the single most common tech-

nique for performing percutaneous tracheostomy.[7-9] 

In recent medical ICU, patients taking antiplatelet agents, 

which had become a crucial therapy for maintaining patency of 
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Fig. 1. Long-term (6 months) follow- 

up results. PDT: percutaneous dilata-

tional tracheostomy.

vascular stents, increased due to cardiovascular or cerebrovascular 

comorbidities. Once the decision for PDT is made, it can be per-

formed promptly at bedside without any significant delay asso-

ciated discontinuing antiplatelet therapy. However, few studies 

have reported any evidence-based practical guidelines about 

whether stopping the agents or not before PDT performed in 

these patients until now.[10] 

The aim of this study is the feasibility and safety of PDT per-

formed in critically ill patients, including especially who had tak-

ing antiplatelet agents, whether or not there is a risk of bleeding.

Materials and Methods

The study population (n = 138) was recruited from a medical 

ICU at a tertiary university hospital from March, 2011 to February, 

2013 (Fig. 1). The patients’ demographic and clinical character-

istics were retrospectively reviewed and procedural data were 

analyzed. We also analyzed immediate complications as the pri-

mary outcome, including bleeding complications associated with 

antiplatelet agent regimens; and the clinical outcomes of long- 

term follow-ups during 6 months were also reviewed. This study 

was was conducted in compliance with the Declaration of Helsinki 

and given an exemption from informed consent by the Institutional 

Review Board Committee of our hospital (B-1110/137-104).

During the PDT procedure, one bronchoscopist, two operators 

and one nurse were participated. It was performed by using the 

single tapered dilator (Ciaglia Blue Rhino Percutaneous Tracheotomy 

Introducer Kit; Cook Critical Care™, Bloomington, IL, USA) 

technique. Under fiberoptic bronchoscopic guidance, the PDT pro-

cedure was performed as follows. Routine local anesthesia with 

short duration of sedative and neuromuscular blocker was used in 

all patients with proper hemostasis of the skin and subcutaneous 

tissue using local electrocauterization. During the entire procedure, 

a mechanical ventilator was set on a volume-controlled modality 

with a 100% inspiratory fraction of oxygen. Vital signs were con-

tinuously monitored, and arterial blood gas analyses were obtained 

before and after the procedure. Asepsis of the skin was obtained 

with chlorhexidine 2% and povidone iodine 10%. The correct po-

sitioning of tracheostomy tube was obtained by the palpation of 
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Table 1. Baseline characteristics of the patients that underwent PDT

Characteristics Values

Number of patients 138

Median age, yr (range)     72 (17-92)

Male  94 (68.1)

BMI, kg/m
2
 20.3 ± 4.8

PEEP, cm H2O

FiO2 

4.6 ± 2.0

0.4 ± 0.2

Duration of MV before PDT, d 10.7 ± 8.5

ICU length of stay, d 30.8 ± 36.7

Duration of mechanical ventilation, d 35.9 ± 52.4

Acute Physiology and Chronic Health Evaluation II 24.4 ± 9.4

Causes of ICU admission

Respiratory  81 (58.7)

Neurologic  41 (29.7)

Cardiologic 11 (8.0)

Septic   5 (3.6)

Reasons for PDT

Need for long-term free airway maintenance  84 (60.9)

Prolonged mechnical ventilation  54 (39.1)

Periprocedural parameters

Procedural success rate (%) 100 

Direction of incision

Vertical  109 (79.0)

Transverse  29 (21.0)

Mean procedural time, min 25 ± 12

1st yr (n = 41, range)  33 (5-64)

2nd yr (n = 96, range)  22 (8-50)

Values are presented as mean ± SD or number (%) unless otherwise 

indicated. PDT: percutaneous dilatational tracheostomy; ICU: intensive 

care unit.

Table 2. Baseline characteristics of the patients who underwent PDT whether taking antiplatelet agents or not

Total No antiplatelet group Antiplatelet group p value

Number of patients 138 112 26

Median age, yr (range) 72 (17-92) 70 (1-92) 77 (53-91) 0.31

PT INR 1.2 ± 0.2 1.2 ± 0.2 1.1 ± 0.1 0.84

Platelet count, ×10
3
/µL 236 ± 117 237 ± 121 234 ± 99 0.90

Acute Physiology and Chronic Health Evaluation II 24.4 ± 9.4 23.6 ± 9.7 27.6 ± 7.3  0.051

Size of incision, cm 1.7 ± 0.4 1.7 ± 0.4 1.8 ± 0.4  0.177

Values are presented as number (%) or mean ± SD. PDT: percutaneous dilatational tracheostomy;  PT INR: the international normalized ratio of pro-

thrombin time. 

standard anatomical landmarks and bronchoscopic assistance. 

Before and after the procedure, simple cervical spine view and 

chest radiography were checked. The duration of the procedure 

(from skin incision to tracheostomy tube placement) as well as 

any operative complications was noted after the time of trache-

ostomy placement. 

Continuous data are presented as the mean ± standard devia-

tion (SD) if normally distributed, and the median (range) if 

skewed. Proportions are presented as a number (%). Comparisons 

between groups were analyzed by using Student’s t-test or a 

chi-squared test, as appropriate. All statistical analyses were per-

formed using IBM SPSS Statistics 20.0 (IBM, Armonk, NY, 

USA) with p < 0.05 considered significant.

Results

During the study period, 138 patients underwent PDT. Of the 

subjects, 94 were male (68.1%) with a median age of 72 years 

(17-92), and 81 (58.7%) of the patients were admitted to the ICU 

resulting from respiratory failure. PDT was performed 10.7 ± 8.5 

days after endotracheal intubation. The baseline characteristics 

between antiplatelet groups are shown in Tables 1 and 2. 

All patients underwent successful procedures; no patient was 

unable to receive a tracheostomy tube. Vertical incisions were 

used in 109 cases (79.0%), and the incision size was 1.7 ± 0.4 cm.

Over the year, the total procedural time was shortened from 33 

min to 22 min. Times were reduced from 32 to 20 min for two at-

tending physicians, and from 43 to 23 min for four fellows who 

had their first PDT experience. However, there are no statistical 

difference in procedural time between attending physicians and 

fellows (p = 0.571).

Immediate complications are described in Table 3. Overall 

complications occurred in 28 patients (20%); however, there 

were no periprocedural life-threatening complications and/or ma-

jor bleeding (Table 3). There were minor bleedings in the anti-

platelet group were only 2 (1.4%) patients. Noteworthy, there was 

no statistical difference in the incidence of bleeding complica-

tions between patients who had taken antiplatelet agents and 

those who had not (p = 0.657, Table 4). 

Tracheostomy tubes were exchanged a week after PDT, and the 

mean follow-up duration was 120.6 days (Fig. 1). The final fol-

low-up statuses were as follows: 66 follow-up losses (47.8%), 37 

deceased (26.8%) and 35 alive (25.4%). Twenty (57.1 %) of the 

surviving patients were successfully weaned from their trache-

ostomy without any airway complications. The median days from 

PDT to decannulation (n = 20) was 62 (20-423). 
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Table 3. Immediate PDT complications between two groups (n = 138)

Total No antiplatelet group Antiplatelet group p value

Number of patients 138 112 (81.2) 26 (18.8) 0.338

No complications 110 (79.7)  90 (65.2) 20 (14.6)

Complications 28 (20) 22 (16) 6 (4.2)

Minor bleeding (3-5 small, soaked swabs) 10 (7.2)  8 (5.8) 2 (1.4)

Others
*

 7 (5.1)  5 (3.6) 2 (1.4)

Proximal tracheal ring fracture visible by  bronchoscopy  4 (2.9)  4 (2.9) 0 (0)

Oxygen desaturation (≤ 88%)  3 (2.2)  1 (0.7) 2 (1.4)

Unintended extubation  2 (1.4)  2 (1.4) 0 (0)

Subcutaneous emphysema  2 (1.4)  2 (1.4) 0 (0)

Values are presented as number (%). 
*
Hypotension 5, tachycardia 1, site hematoma 1. PDT: percutaneous dilatational tracheostomy.

Table 4. Bleeding tendencies associated with antiplatelet agents

Minor bleeding
*

p value
No Yes

No antiplatelet group 103 (75) 9 (7) 0.657

Antiplatelet group
†

24 (17) 2 (1)

Values are presented as number (%). 
*
Minor bleeding was any docu-

mented bleeding that did not meet the definition of a hemorrhagic 

complication. 
†
Antiplatelet group, n (%): Aspirin 12 (8.7), aspirin hold 

within 3 days 7 (5.1), clopidogrel 3 (2.2), aspirin with clopidogrel 2 

(1.4), aspirin and clopidogrel hold within 3 days 2 (1.4)

Discussion

PDT is considered to be a minimally invasive procedure that 

can be performed in the ICU at the patient's bedside. The time re-

quired for performing a bedside PDT is considerably shorter than 

that of open tracheostomy,[11] even performed by medical in-

tensivisit or intensivist trainee,[12,13] and the other advantages 

of PDT are as follows: it minimizes scheduling difficulties asso-

ciated with the operating room and anesthesiology staff, does not 

require transporting critically ill patients to the operating room, and 

reduces the overall cost of the tracheostomy. For these reasons, 

PDT is presently a standard technique in critical care medicine and 

is usually considered as having a low risk of complications.[14,15] 

In this study, we elucidated that 138 PDTs performed in a med-

ical ICU were a feasible and safe procedure, especially in 26 crit-

ically ill patients even taking antiplatelet agents without increas-

ing periprocedural complications. There was no statistical differ-

ence in the incidence of bleeding complications between patients 

who had taken antiplatelet agents and those who had not (p = 

0.657). There are several reasons for low incidence of bleeding 

complications in this study; First of all, when all PDTs are per-

formed under bronchoscopy assistance, we could perform PDT 

more accurately. Second, the minimal amount of skin incision re-

quired, with practically less bleeding observed. Third, before the 

procedure, we checked meticulously the anterior neck area 

around puncture site on the chest CT and did palpation using fin-

gers for avoid aberrant vascular structures crossing the midline. 

For this reason, in the recent study the use of ultrasound to eval-

uate cervical anatomy and to guide puncture in real-time has been 

advocated to improve safety and efficacy of PDT.[16,17]

In our study, the overall procedural success rate was 100%, and 

the mean total procedural time was 25 min; it was shortened as 

the operators became more experienced (33 min in 2011, 22 min 

in 2012). This result demonstrates that PDT procedures have edu-

cational merit, even for first-year fellows, based on non-surgical 

training experience from instructors such as pulmonologists. 

Undoubtedly, bronchoscopy assistance results in PDT being an 

easier procedure.

In our study population, there were two patients who can be 

safely performed with PDT even taking dual antiplatelet therapy. 

These patients suffered from cardiac arrest following myocardial 

infarction. After a primary angioplasty with stent placement, dual 

antiplatelet therapy was commenced. Because of the risk of 

in-stent thrombosis, PDT was performed without an interruption 

in antiplatelet therapy. No immediate or late hemorrhagic compli-

cations occurred during the procedure. Several studies have dem-

onstrated the safety of this procedure in patients with congenital 

or acquired hemostasis diseases,[18-20] but few studies have 

evaluated the safety of PDT in patients receiving dual antiplatelet 

therapy. However, no evidence-based guidelines clearly define 

the potential hazards of the procedure in these patients and 

large-scaled, randomized controlled studies should be needed to 

confirm our result.

The overall rate of complications was 20.3%, which included 

minor bleeding, tracheal ring fracture, temporary desaturation, 

and unintended extubation; however, the patients’ prognoses in 

the ICU were not significant influences. Of the various complica-

tions, tracheal ring fracture could be considered a special issue re-

lated to PDT, which occurred immediately during the use of a sin-

gle tapered dilator. In this study, we experienced 3 cases of tra-

cheal ring fracture; inner diameter of tracheostomy tube was 7.5 
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Fig. 2. Bronchoscopic findings and skin scarring after percutaneous dilatational tracheostomy decannulation.

mm. Nevertheless, there was no problem securing upper airway 

patency after long-term follow-up, regardless of whether dec-

annulation was performed or not, there seen only mild scarring at 

the decannulated PDT site externally and on the endobronchial 

side inspected by bronchoscopy (Fig. 2).

However, the present study has several limitations. First, this 

study was conducted at a single center with not much PDT patient 

experience compared to abroad big hospitals. However, in Asia, 

and particularly in developing countries, there are few studies 

like this study. Second, while a study reporting on the associa-

tions of bleeding tendencies with the use of antiplatelet agents is 

new, it is a retrospective study, so a randomized, controlled trial is 

needed to confirm the findings. Third, in Korea, medical costs in 

the ICU are not properly reflected when a surgical tracheostomy 

is performed, considering the expenses incurred from the addi-

tional costs resulting from increased lengths of stays on the ICU. 

More multicenter studies about PDT as a treatment tool in ac-

cordance with the cost of complications, including comparative 

effectiveness are needed.

In conclusion, PDT performed in critically ill patients taking 

antiplatelet agents was a feasible and implementable procedure 

without additional bleeding complications. 
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