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Objectives

Benefits of late 
tracheostomy

Benefits of early 
tracheostomy

Tracheostomy 
overview



Tracheostomy

Life saving procedure

Varied indications 
◦ Acute airway management

◦ Upper airway obstruction

◦ Lower airway ventilation / access

Al-Samri, M et al. Ped Pulm. 2010; Campisi, P & Forte, V. Semin Pediatr Surg. 2016



Watters, KF. Resp Care. 2017





Mehta, C & Mehta, Y. ACA. 2017



Jackson, C. The Life of Chevalier Jackson: An Autobiography. 1938



Ogilvie, L et al. J Pediatr Surg. 2014



Campisi, P & Forte, V. Semin Pediatr Surg. 2016
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To trach, 
or not to trach…



PICU

Matsui, D et al. Intensive Care Med. 2008; Wood, D et al. Arch Dis Child 2012



Adult ICU
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Adult ICU

Durbin, CG Jr. et al. Respir Care. 2010







Early tracheostomy is 
beneficial in the pediatric 
population
MICHAEL DERYNCK



Tracheostomy is safe
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Lin, C et al. Int J Pediatr Otorhinolaryngol. 2017
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Ogilvie, L et al. J Pediatr Surg. 2014
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Early tracheostomy improves 
health outcomes



Hospital 
Acquired 
Pneumonia

Adly, A et al. Eur Arch Otorhinolaryngol. 2018



Adly, A et al. Eur Arch Otorhinolaryngol. 2018



Adly, A et al. Eur Arch Otorhinolaryngol. 2018
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Adly, A et al. Eur Arch Otorhinolaryngol. 2018

140 patients
SMD -0.99 (95% CI -1.45 to -0.52)



Lin, C et al. Int J Pediatr Otorhinolaryngol. 2017
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Szakmany, T et al. Br J Anaesth. 2015 

Days of Sedation



Hosokawa, K et al. Critical Care. 2015

Sedation Free Days



Endotracheal intubation Tracheostomy

• Ease of placement
• No surgery
• Low initial cost / resource 

use

• Safety of reinsertion
• Reduced laryngeal damage
• Improved oral hygiene
• Vocalization and 

communication
• Improved patient comfort
• Better swallowing function
• Improved weaning from 

mechanical ventilation

Durbin, CG Jr. et al. Respir Care. 2010



Early tracheostomy improves 
healthcare resource utilization



Fi1st week

Fi2nd week

Adly, A et al. Eur Arch Otorhinolaryngol. 2018



<14 days
(N= 24)

≥ 14 days
(N=49)

P

ICU 15 (7.5-22.5) 19 (12, 35) 0.047

Post-tracheostomy 
hospital

17 (13.5, 23.5) 22 (16, 41) 0.02

Total hospital 32 (25.5-47.5) 62 (45, 108) <0.001

Holloway, A et al. PCCMJ. 2015

Length of Stay



ICU Length of Stay
SMD -1.65 (95% CI -2.85 to -0.46)

Adly, A et al. Eur Arch Otorhinolaryngol. 2018
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Early Tracheostomy

Low mortality

Few severe complications

Improved outcomes
◦ HAP (adult)

◦ Ventilator independence

◦ Sedation (adult)

◦ QOL

Decreased hospital resource use



Late tracheostomy / 
prolonged intubation
CHARMAINE CROOKS-EDWARDS



To Trach or Not to 
Trach?

Many considerations in decision 
making
◦ Individualised 

When is the appropriate time? 

Implications of tracheostomy



Indications for Tracheostomy
Prolonged Ventilation

Bypass upper airway obstruction

Airway protection

Pulmonary hygiene to manage secretions.



To Trach or Not to 
Trach?

More critically ill patients requiring 
prolonged mechanical ventilation 
(PMV)
◦ By 2020, estimated > 600,000 

patients in the USA will require 
PMV 1

Tracheostomy placement can 
facilitate this



Prolonged Ventilation
HOW LONG IS TOO LONG?



Prolonged Mechanical Ventilation
Great variability in terminology and definitions
◦ National Association for Medical Direction of Respiratory Care (NAMDRC): 

“the need for more than 21 consecutive days of MV for more than 6 h/day”.

◦ European Respiratory Society (ERS) Task Force : “the need of more than 7 days 
of weaning after the first spontaneous breathing trial (SBT)”.



Variation in Definition 
Reviewed studies with the term prolonged mechanical ventilation or a synonym

Most common terms:
◦ Prolonged mechanical ventilation (60%)

◦ Admission to specialized unit (26%)

◦ Long-term mechanical ventilation (19%)

Some authors (67%) defined cohorts based on duration of mechanical ventilation
◦ 55% used this as the sole criterion

Rose, L et al. Respiratory Care. 2017;62(10):1324-1332



Variation in Definition
Identified 37 different durations of ventilation

◦ ranging from 5 hours – 1 year

◦ > 21 days most common

Surgical cohorts: 

◦ minimum ventilation duration required for inclusion 

◦ ≥ 24 hours for 20 of 66 studies (30%)

57% (237) of studies did not provide a reason/rationale for definitional criteria used

7% (28) of studies referred to a consensus definition

Rose, L et al. Respiratory Care. 2017;62(10):1324-1332



Conclusions
Substantial variation in terminology and definitional criteria for cohorts of 
subjects receiving prolonged mechanical ventilation

Standardisation is required for study data to be maximally informative

Rose, L et al. Respiratory Care. 2017;62(10):1324-1332



Early vs. Late
No overall consensus of exact timing
◦ Early: 48 hours – 10 days

◦ Late: > 10-14 days, 

21-28 days

Paucity of pediatric studies vs. adult cases

What determines the timeframe?



Does timing matter?
CLINICAL EVIDENCE



Effect of Early vs Late Tracheostomy Placement on 
Survival in Patients Receiving Mechanical 
Ventilation. The TracMan Randomized Trial

Objective: 

◦ To test whether early vs late tracheostomy would be associated with lower mortality 
in adult patients requiring mechanical ventilation in critical care units.

Design & Setting: 
◦ Open multicentered randomized clinical trial 

◦ Conducted between 2004 – 2011

◦ Involving 70 adult general and 2 cardiothoracic critical care units in 13 university and 
59 non-university hospitals in the United Kingdom.

Young, D et al; TracMan Collaborators (2013).  JAMA 309:2121–2129. 



Effect of Early vs Late Tracheostomy Placement on 
Survival in Patients Receiving Mechanical 
Ventilation. The TracMan Randomized Trial

Participants: 
◦ 1032 eligible patients

◦ 909 adult patients breathing with the aid of mechanical ventilation 

for < 4 days 

◦ Identified by the treating physician as likely to require at least 7 more days of 
mechanical ventilation.

Young, D et al; TracMan Collaborators (2013).  JAMA 309:2121–2129. 



Effect of Early vs Late Tracheostomy Placement on 
Survival in Patients Receiving Mechanical 
Ventilation. The TracMan Randomized Trial

Interventions:
◦ Patients randomized 1:1 

◦ Early tracheostomy (within 4 days) or 

◦ Late tracheostomy (after 10 days if still indicated).

Main Outcomes & Measures:
◦ The primary outcome measure was 30-day mortality and the analysis was by intention 

to treat.

Young, D et al; TracMan Collaborators (2013).  JAMA 309:2121–2129. 



Effect of Early vs Late Tracheostomy Placement on 
Survival in Patients Receiving Mechanical 
Ventilation. The TracMan Randomized Trial

Results:
◦ Of 455 patients assigned to early tracheostomy, 91.9% (95% CI, 89.0%- 94.1%) 

received a tracheostomy 

◦ Of 454 assigned to late tracheostomy, 44.9% (95% CI, 40.4%-49.5%) received a 
tracheostomy. 

◦ All-cause mortality 30 days after randomization:

◦ 30.8% (95% CI, 26.7%-35.2%) in the early 

◦ 31.5% (95% CI, 27.3%-35.9%) in the late group 

◦ (absolute risk reduction for early vs late, 0.7%; 95% CI, 5.4% to 6.7%). 

Young, D et al; TracMan Collaborators (2013).  JAMA 309:2121–2129. 



◦ 2 year mortality:

◦ 51.0% (95% CI, 46.4%-55.6%) in the early 

◦ 53.7% (95% CI, 49.1%-58.3%) in the late 
group (P=.74)

◦ Median critical care unit length of stay in 
survivors:

◦ 13.0 days in the early 

◦ 13.1 days in the late group (P=.74)

Effect of Early vs Late Tracheostomy Placement on 
Survival in Patients Receiving Mechanical 
Ventilation. The TracMan Randomized Trial

Young, D et al; TracMan Collaborators (2013).  JAMA 309:2121–2129. 



Effect of Early vs Late Tracheostomy Placement on 
Survival in Patients Receiving Mechanical 
Ventilation. The TracMan Randomized Trial

Conclusions & Relevance:
◦ For patients breathing with the aid of mechanical ventilation treated in adult critical 

care units in the United Kingdom, tracheostomy within 4 days of critical care 
admission was not associated with an improvement in 30-day mortality or other 
important secondary outcomes. 

◦ The ability of clinicians to predict which patients required extended ventilatory 
support was limited.

Young, D et al; TracMan Collaborators (2013).  JAMA 309:2121–2129. 



Optimal timing for tracheostomy in children is controversial, outweighing the risk of the 
procedure and the expected benefits

Expected benefits:
◦ reduction in duration of mechanical ventilation

◦ Reduced stay in the intensive care unit (ICU) and hospital

◦ decrease in morbidity and mortality

Barbato, A et al. European Respiratory Journal 2012 40: 1322-1323



Surveys in ventilated adults indicate that tracheostomy should be performed 
medially at 9–13 days of mechanical ventilation. 

In ventilated children, the option of tracheostomy is suggested after 21–28 days of 
mechanical ventilation. 
◦ Possible explanation for this delay 

◦ more rapid resolution of acute respiratory distress syndrome in children 
compared to adults.

Barbato, A et al. European Respiratory Journal 2012 40: 1322-1323



Conclusion:
◦ Tracheostomy is widely performed in children, despite the advances of noninvasive 

mechanical ventilation.

◦ However,

◦ multicentered studies with large patient cohorts lacking 

◦ some aspects of tracheostomy still under debate need to be clarified

◦ Eg. whether, when and how to perform tracheostomy, and when to stop it

Barbato, A et al. European Respiratory Journal 2012 40: 1322-1323



Huang, H et al. 2014. PLoS ONE 9(3): e92981.



Huang, H et al. 2014. PLoS ONE 9(3): e92981.



Huang, H et al. 2014. PLoS ONE 9(3): e92981.



Bice T, et al. Seminars in Respiratory Critical Care Medicine. 2015 Dec; 36 (6):851-858 



To Trach or not to Trach: Uncertainty in the Care of 
the Chronically Critically Ill. 

Conclusions:
◦ Clinicians struggle to accurately predict which patients will require 

PMV;

◦ This may be the major factor impacting the effectiveness of a 
uniform early tracheostomy protocol for mechanically ventilated 
patients. 

◦ Based on the available evidence, routine placement of tracheostomy 
prior to day 10 of mechanical ventilation is not indicated.

Bice T, et al. Seminars in Respiratory Critical Care Medicine. 2015 Dec; 36 (6):851-858 



The Child with 
‘Trach & Vent’



SickKids’ LTV Discharge Pathway

Holland Bloorview
Rehabilitation 

Hospital
Home 





Prerequisites 

Minimum of 2 caregivers

Training ~ 8 weeks  

Long-term anticipated uncovered costs – min. $4800 CA/yr
◦ Home/vehicle modifications

◦ Community nursing support

◦ Equipment & supplies

◦ Hospital/follow up appointments

◦ Hospitalisation – PICU

◦ Caregivers - CPR trained

◦ Emergency kits

Knowledge of routine tracheostomy care & 
complications



What Home Looks Like!

Courtesy of Dr. Reshma Amin 



Challenges 

Significant burden for family

Financial 
◦ Loss of income if one parent chooses to stay home 

◦ Start up costs - $2400 CA

◦ Annual - $4800 CA (over government funding)

◦ Extra nursing cost not covered, site dependent

Lack of privacy with nurses 

Caregiver burnout

Family stress
◦ Spousal

◦ sibling 



Late(r) Tracheostomy
Careful consideration is key

Is it justified?

Informed decision & collaborative effort

Meet the patient’s goals of care 



Rebuttal
MICHAEL DERYNCK
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McPherson, M et al. Ped Pulm. 2016



Ogilvie, L et al. J Pediatr Surg. 2014



McPherson, M et al. Ped Pulm. 2016



Early tracheostomy

Improvements beyond death
◦ HAP (adult)

◦ Ventilator independence

◦ Sedation (adult)

◦ QOL

Tracheostomy ≠ forever

Predicted trajectories of major 
pediatric indications



Rebuttal
CHARMAINE CROOKS-EDWARDS



Recent PICU Case 

7 year old male

Complex Medical History –
◦ Hypomyelination with atrophy of basal ganglia and cerebellum (HABC)

◦ Hypoventilation – tracheostomy & ventilation

◦ Seizure disorder

◦ GDD

◦ Sialorrhoea

◦ Severe GERD – GT/GJ, Ostomy

Tracheostomy done Jan 2013 (16 months old) – parental preference

Frequent readmissions to PICU



Complications of Tracheostomy. 

Nora H Cheung, and Lena M Napolitano Respir Care 2014;59:895-919



The timing of tracheostomy in critically ill patients 
undergoing mechanical ventilation: systematic review 
& meta-analysis of RCTS.

Early or late tracheotomy for critically ill ventilated patients

Systematic review of 7 RCT trials (n = 1,044)

No difference in:
◦ short-term or long-term mortality

◦ ventilator-associated pneumonia

◦ duration of mechanical ventilation 

◦ Sedation

◦ duration of stay in ICU or hospital

◦ complications

Wang, F et al. 2011. Chest Dec; 140 (6):1456-1465 



Medical Advancements 
Non-invasive ventilation
◦ Trilogy 

◦ Heated High Flow Oxygen therapy

◦ Better fitting masks for BiPAP machines

◦ Inspiratory and expiratory muscle aids

Diaphragmatic pacing



Recent PICU Case
13 year old Male
◦ Previously well, athletic

◦ Severe ARDS, likely 2o Hemophagocytic Lymphohistiocytosis 

◦ Triggered by Parvovirus & an at risk genetic mutation for 2o HLH.

◦ VV ECMO with decannulation after 81 days

◦ Percutaneous Tracheostomy after 1~ month of endotracheal intubation

◦ Chronic mechanical ventilation weaned to NIV

◦ Current focus

◦ Rehabilitation

◦ Nocturnal BiPAP (12/5) 

◦ Physiotherapy 



Summary



Summary
Tracheostomy - life saving

Adequate communication with caregivers/surrogates to allow informed 
decision making. 

Limited available pediatric data re: ideal timing lends itself for further 
opportunities to evaluate this challenging task. 

Difficult to accurately predict duration of mechanical ventilation




