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WHO

WHEN

HOW

VGHTC experience



Tracheostomy use rates in the United States, 
1993–2012
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Tracheostomy rates based on underlying 
surgical status
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Characteristics of Patients Receiving 
Tracheostomy in Selected Study Years
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Characteristics of Patients Receiving 
Tracheostomy in Selected Study Years
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Characteristics of Patients Receiving 
Tracheostomy in Selected Study Years
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Timing of Tracheostomy among Mechanically 
Ventilated Patients
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Timing of Tracheostomy among Mechanically 
Ventilated Patients
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Outcomes of Patients Receiving Tracheostomy
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Outcomes of Patients Receiving Tracheostomy
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Failed trials of extubation/failed weaning attempts

Prolonged mechanical ventilation

Tracheal access to remove thick pulmonary secretions

Airway protection and prevention of pulmonary aspiration 

Bypass of upper airway obstruction 

Trauma or surgery in the face/neck region

Indications of tracheostomy



Sparing further laryngeal injury

Facilitating airway suctioning 

and secretion management

Increasing patient mobility

Improving comfort

Promote oral hygiene

Decreasing airway resistance

Facilitating return of speech

Facilitating oral feeding

More aggressive in weaning attempt

Facilitating transfer out of ICU

13Semin Respir Crit Care Med 2018;39:720–730.
Crit Care Clin 33 (2017) 311–322.

Benefits of converting translaryngeal
intubation to tracheostomy in ICU patients
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LET’S PK

Early vs. Late 
Tracheostomy



Early PDT to prolonged translaryngeal intubation in 
critically ill medical patients

≦2 days vs. ≧14 days

Crit Care Med. 2004 Aug;32(8):1689-94.
15

RCT, N=120 randomized, 2 center in US



Early PDT to prolonged translaryngeal intubation in 
critically ill medical patients

Outcomes

Crit Care Med. 2004 Aug;32(8):1689-94.
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Early PDT to prolonged translaryngeal intubation in 
critically ill medical patients

Outcomes

Crit Care Med. 2004 Aug;32(8):1689-94.
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Early vs Late Tracheotomy in Mechanically Ventilated
Adult ICU Patients

VAP

JAMA. 2010;303(15):1483-1489.

RCT, N=619 randomized, 12 Italian ICUs, June 2004 to June 2008

18

Exclusion

Pulmonary infection 

COPD

Esophageal, tracheal,  
or pulmonary cancer

Hematological  
malignancy

6-8 days vs. 13-15 days

56.7 %



Early vs Late Tracheotomy in Mechanically Ventilated
Adult ICU Patients

Characteristics of the Study Population

JAMA. 2010;303(15):1483-1489.
19



Early vs Late Tracheotomy in Mechanically Ventilated
Adult ICU Patients

Cumulative incidence of VAP

JAMA. 2010;303(15):1483-1489.
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Early vs Late Tracheotomy in Mechanically Ventilated
Adult ICU Patients

Secondary Endpoints

JAMA. 2010;303(15):1483-1489.
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Early vs Late Tracheotomy in Mechanically Ventilated
Adult ICU Patients

Adverse Events Associated With Tracheotomy

JAMA. 2010;303(15):1483-1489.
22



Early Tracheotomy Versus Prolonged Intubation of 
Mechanically Ventilated Patients After Cardiac Surgery

Ann Intern Med. 2011;154:373-383.
23

RCT, N=216 randomized, 1 center, June 2006 to March 2009

≦ 5days vs. >15 days

27.0 %



Early Tracheotomy Versus Prolonged Intubation of 
Mechanically Ventilated Patients After Cardiac Surgery

Ventilator-free days

Ann Intern Med. 2011;154:373-383.
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Early Tracheotomy Versus Prolonged Intubation of 
Mechanically Ventilated Patients After Cardiac Surgery

Mortality

Ann Intern Med. 2011;154:373-383.
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Early Tracheotomy Versus Prolonged Intubation of 
Mechanically Ventilated Patients After Cardiac Surgery

Short-Term Outcomes

Ann Intern Med. 2011;154:373-383.
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Early vs Late Tracheotomy in Mechanically Ventilated
Adult ICU Patients

The TracMan Randomized Trial

JAMA. 2013;309(20):2121-2129.
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RCT, N=909 randomized, 72 UK ICUs, November 2004 to Jaunary 2011

Exclusion

Life-saving tracheostomy

Tracheostomy was 
contraindicated for
anatomical or other 
reasons

Respiratory failure due to
chronic neurological disease

≦ 4days vs. ≧ 10 days

45.5 %



Early vs Late Tracheotomy in Mechanically Ventilated
Adult ICU Patients

Baseline Characteristics of Patients
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JAMA. 2013;309(20):2121-2129.



Early vs Late Tracheotomy in Mechanically Ventilated
Adult ICU Patients

Details of the Tracheostomies Performed

29
JAMA. 2013;309(20):2121-2129.



Early vs Late Tracheotomy in Mechanically Ventilated
Adult ICU Patients

Primary Outcome and Secondary Mortality Outcome

30
JAMA. 2013;309(20):2121-2129.



Early vs Late Tracheotomy in Mechanically Ventilated
Adult ICU Patients
Mortality Outcome

31
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Early vs Late Tracheotomy in Mechanically Ventilated
Adult ICU Patients

2 Years After Randomization

32
JAMA. 2013;309(20):2121-2129.

P= 0.45, Cox-Mantel log rank test



Early versus late tracheostomy for critically ill patients
Mortality

33

Clin Respir J. 2016 Nov;10(6):684-692.

Systemic review and meta-analysis, 9 RCTs, 2,040 patients



Early versus late tracheostomy for critically ill patients
Ventilator-associated pneumonia
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Clin Respir J. 2016 Nov;10(6):684-692.

Systemic review and meta-analysis, 9 RCTs, 2,040 patients



Early versus late tracheostomy for critically ill patients

35

Clin Respir J. 2016 Nov;10(6):684-692.

Systemic review and meta-analysis, 9 RCTs, 2,040 patients

Duration of mechanical ventilation

Length of ICU stay



Early versus late tracheostomy for critically ill patients
Duration of sedation
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Clin Respir J. 2016 Nov;10(6):684-692.

Systemic review and meta-analysis, 9 RCTs, 2,040 patients



Early versus late tracheostomy for critically ill patients
Mortality in the ICU

37
Lancet Respir Med 2015;3: 150–58.

Systemic review and meta-analysis, 13 RCTs, 2,434 patients



Early versus late tracheostomy for critically ill patients
Ventilator associated pneumonia

38
Lancet Respir Med 2015;3: 150–58.

Systemic review and meta-analysis, 13 RCTs, 2,434 patients
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LET’S PK

PDT vs. 
Surgical 
Tracheostomy



PDT versus surgical tracheostomy in critically ill 
patients

Outcomes and charges

40
Crit Care Med. 2001 May;29(5):926-30.

RCT, 80 patients, 1 center in US, July 1997 and April 1999



PDT versus surgical tracheostomy in critically ill 
patients

Clinical demography data

41
J Chin Med Assoc 2003;66:467-473.

RCT, 83 patients, Taipei VGH, May 1997 and April 1998



PDT versus surgical tracheostomy in critically ill 
patients

42
J Chin Med Assoc 2003;66:467-473.

RCT, 83 patients, Taipei VGH, May 1997 and April 1998



PDT versus surgical tracheostomy in critically ill 
patients

Operative complications

43
J Chin Med Assoc 2003;66:467-473.

RCT, 83 patients, Taipei VGH, May 1997 and April 1998



PDT versus surgical tracheostomy in critically ill 
patients

Perioperative variables

45
Crit Care Med. 2006 Aug;34(8):2145-52.

RCT, 200 patients, Australia, September 1997 to August 2001



PDT versus surgical tracheostomy in critically ill 
patients

Peri- and postoperative complications

46
Crit Care Med. 2006 Aug;34(8):2145-52.

RCT, 200 patients, Australia, September 1997 to August 2001



PDT versus surgical tracheostomy in critically ill 
patients

Outcomes at hospital discharge
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Crit Care Med. 2006 Aug;34(8):2145-52.

RCT, 200 patients, Australia, September 1997 to August 2001



Percutaneous tracheostomy versus surgical 
tracheostomy in critically ill patients

Major postprocedure bleeding

48
Crit Care. 2014 Dec 19;18(6):544. 

Meta-analysis, 14 RCTs, 973 patients



Percutaneous tracheostomy versus surgical 
tracheostomy in critically ill patients

Stomal infection
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Crit Care. 2014 Dec 19;18(6):544. 

Meta-analysis, 14 RCTs, 973 patients



Percutaneous dilatational tracheostomy versus 
surgical tracheostomy in critically ill patients

Operative and postoperative complications

50
CHEST 2000; 118:1412–1418.

Meta-analysis, 5 RCTs, 236 patients

Operative time PDT vs. surgical
Absolute difference with 95% CI, 9.84 min (7.83 to 10.85 min)



Percutaneous dilatational tracheostomy versus 
surgical tracheostomy in critically ill patients

Incidence of wound infection

51
Crit Care. 2006;10(2):R55.

Systemic review and meta-analysis, 17 RCTs, 1,212 patients



Percutaneous dilatational tracheostomy versus 
surgical tracheostomy in critically ill patients

Incidence of significant bleeding
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Crit Care. 2006;10(2):R55.

Systemic review and meta-analysis, 17 RCTs, 1,212 patients



Percutaneous dilatational tracheostomy versus 
surgical tracheostomy in critically ill patients

Incidence of mortality
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Crit Care. 2006;10(2):R55.

Systemic review and meta-analysis, 17 RCTs, 1,212 patients



1985 A New Simple Bedside Procedure
Percutaneous dilational tracheostomy

54Chest. 1985 Jun;87(6):715-9.
https://reurl.cc/G5Ap3

Pasquale Ciaglia



1985 A New Simple Bedside Procedure
Percutaneous dilational tracheostomy

55Semin Respir Crit Care Med 2018;39:720–730.
https://reurl.cc/G5Ap3
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Blue Dolphin balloon-
assisted dilation system

PercuTwist” screw-like 
dilation system

Griggs percutaneous 
Technique set 

Int J Res Med Sci. 2015 Mar;3(3):738-742.
Clin Chest Med 34 (2013) 515–526.



Absolute Contraindications for Percutaneous 
Tracheostomy
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Chest. 2019 Mar;155(3):639-644.



Relative Contraindications for Percutaneous 
Tracheostomy
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Chest. 2019 Mar;155(3):639-644.
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Clin Chest Med 39 (2018) 211–222.

Physician to manage airway and bronchoscope

Physician to perform the tracheostomy tube insertion

Respiratory therapist

Tracheostomy coordinator

Nurse

Speech-language pathologist

A comprehensive multidisciplinary 
tracheostomy team



Complications of Percutaneous Tracheostomy

60
Ann Card Anaesth 2017;20:S19-25.



Percutaneous dilational tracheostomy
Preoperative landmarks

61Ann Card Anaesth 2017;20:S19-25.
Clin Chest Med 39 (2018) 211–222.



Schematic drawings of Ciaglia single tapered dilator 
method of percutaneous dilational tracheostomy

62
Semin Respir Crit Care Med 2018;39:720–730.



Percutaneous dilational tracheostomy
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Clin Chest Med 39 (2018) 211–222.



Percutaneous dilational tracheostomy
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Percutaneous dilational tracheostomy
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Clin Chest Med 39 (2018) 211–222.



Percutaneous dilational tracheostomy
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Clin Chest Med 39 (2018) 211–222.



Ultrasound guided percutaneous tracheostomy
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Semin Respir Crit Care Med 2018;39:720–730.



Tracheostomy decision-making protocol

68
Crit Care Clin 33 (2017) 311–322.



The Experience of PDT in VGHTC
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The Experience of PDT in VGHTC
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Thanks for your attention

waynehuang0622@gmail.com


