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Objectives

1. Understand the Indications and Contraindications of PDT.
2. Understand the rationale, timing, and placement procedure of PDT.
3. Be able to address pre and post-operative management concerns. 



Tracheostomy Background
Indications
Adv/Disadv vs. Intubation
PDT Vs. ST
Contraindications
Advantages/Disadvantages
Timing



Indications
• Emergent

• Acute upper airway obstruction/failed intubation

• Elective
• Prolonged Mechanical Ventilation
• Airway Protection/Secretion Management
• OSA
• Severe Subglottic Stenosis
• Severe Vocal Cord Paralysis



Advantages/Disadvantages of Tracheostomy

Mehta AB. Crit Care Med 2016.



Timing for Tracheostomy
• No optimal time for transition to tracheostomy

• Practice varies between 1-3 weeks following intubation.

• Early tracheostomy (ie, before 10 days) is of no proven benefit
• May lead to unnecessary surgery and prolonged mechanical ventilation in patients 

who may otherwise be extubated. 

• Consider circumstances and the patient/caregiver preference
Mehta AB et al. Crit Care Med 2016.
Esteban A et al. AJRCCM 2000.
Huang H, et al. PLoS One. 2014.
Hosokawa K, et al. Crit Care. 2015.



Surgical Trach (ST) vs. PDT

• Meta-analysis of 17 RCT with 1,212 patients

• PDT was equivalent to ST for bleeding

• PDT with reduced incidence of wound infection

Delaney A, et al. Crit Care. 2006;10(2):R55..



Risk of Aspiration or PNA with Trach

• Data are conflicting

• A prospective cohort study of >800 pts with increased (6X) rate of nosocomial 
pneumonia c/w ETT.

• A case control study of 354 pts (>7 days mech vent) - tracheostomy is associated 
with lower rate of nosocomial PNA.

• Findings were supported by another retrospective cohort study.

Ibrahim EH et al. Chest 2001. 
Nseir S et al. ERJ 2007.
Moller MG. Am J Surg. 2005.



Tracheostomy Effect on Mortality?

• Conflicting Data on whether mortality benefit to trach

• Tracheostomy-related deaths
• More frequent during the weekend
• More common among patients with cancer, chronic lung disease.

Frutos-Vivar F. Crit Care Med. 2005
Combes A et al. Crit Care Med 2007.
Clec’h C et al. Crit Care Med 2007
Pandian V et al. J Crit Care 2012.
Cramer JD et al. Laryngoscope 2019. 



Contraindications To PDT
• Absolute

• Anterior Neck Cellulitis
• Uncorrectable Bleeding Diathesis
• Absence of a cervical trachea (prior resection)

• Relative
• Hemodynamic Instability
• Severe Hypoxemia

• PEEP>12
• FiO2>0.6

• Gross Neck Distortion
• Obese/Short Neck
• Difficulty with neck extension
• Vascular – high-riding innominate or thyroid IMA



Advantages/Disadvantages of PDT

Advantages
• Performed at Bedside
• Requires less time 
• Less expensive 
• Typically performed sooner
• Reduced risk of wound infection 

Disadvantages 
• ?Increased risk:

• Anterior tracheal injury
• Posterior tracheal wall perforation 

• Several Relative 
Contraindications



Types of Tracheostomies
Tracheostomy tube anatomy
Types of Tracheostomies
Trache Cuff
Trache Dimensions
Blue Rhino Kit
Trache Tube Selection



Types of Tracheostomy Tubes

Non-Metal (PVC, silicone, polyurethane)
• Cheaper
• More likely to conform to airway shape
• Has inflatable cuff
• Universal adapter
• Usually replaced every 6-8 wks

Metal
• Silver or Stainless Steel
• Rarely used (don’t have cuffs or universal 

vent adapter)
• Expensive 
• Rigid
• More resistant to infection
• Easier to clean
• May be good for life-long use

• s/p laryngectomy
• No need for vent



Tracheostomy Tube Selection

• Considerations
• Patient age, weight, and height
• Neck and tracheal size
• Tracheal pathology (eg, tracheomalacia, distorted trachea)
• The main purpose for tracheostomy (eg, airway secretion clearance, ventilation, weaning, phonation)

• Diameter
• Maintain a good seal and minimize airway resistance and work of breathing
• Avoid need for cuff overdistention

• Length
• Standard
• pXLT

• Thick anterior neck wall
• dXLT

• Tall pt
• Custom Length
• Adjustable Flange



Tracheostomy Types

*Fenestrated Trachs
• Not utilized very frequently
• Can help with phonation
• Can develop additional 

granulation tissue



Tracheostomy Types/Dimensions
One Size Doesn’t Fit All

Hess D. Respir Care 2005.
Medtronic 2022.



Tracheostomy Types/Dimensions
One Type/Size Doesn’t Fit All

Hess D. Respir Care 2005.



Components of a Tracheostomy Tube



Tracheostomy Cuffs

• Tracheal capillary perfusion pressure 
=25–35 mm Hg. 

• High tracheal-wall pressures = 
tracheal mucosal injury 

• If cuff pressure is too low, silent 
aspiration is more likely. 

• Recommend cuff pressure 20–25 
mmHg (25–35 cmH2O) to minimize 
the risks for both tracheal-wall injury 
and aspiration. 

Hess D. Respir Care 2005.



Cook® Ciaglia Blue Rhino Tracheostomy Kit



PDT Preprocedural Concerns and 
Special Populations/Scenarios

Obesity
Coagulopathy
Positioning
Repeat Procedures
Ventilator Settingsnts
Hemodynamics
Neuro Patients



• Controversy in studies

• PDT - BMI > 27.5 to 30; overall complications rate was higher in obese group vs control group

• ST – BMI > 40 (89 pts); associated with an increased risk (odds ratio 4.4) of tracheostomy-

related complications

• A Retrospective study of 143 pts - PDT or ST – BMI > 35; no significant difference in

complication rates including mal-positioning of tracheostomy tube, loss of airway, or bleeding

** Bottom Line: PDT can be done safely in obese population with skilled operators

Byhahn C, et al. Anaesthesia. 2005;60(1):12-15. 
El A, et al. Crit Care R3 2007;11.
Heyrosa MG, et al. J Am Coll Surg 2006;202:618-22.

Obesity



• Retrospective study of 42 patients, mean platelet of 26, PTT > 40, and INR > 1.5
• 40 patients received platelet transfusion.
• Only 2 developed major bleeding, required suturing

• Case control study of 20 patients, actively on Clopidogrel

• Only 1 patient (5%) had minor bleeding

• Retrospective cohort study of 34 patients receiving DAPT and AC reported that PDT was not 

associated with severe or potentially life-threatening procedure-related bleeding.

**Bottom Line:

• Stop Clopidogrel at least 5 days if able

• Recommend INR < 1.5, platelet > 50, or platelet transfusion prior to procedure
Kluge S, et, al. Chest 2004;126:547-51 Patel,
D, et al. Chest 2009;136:50S-f-S.
Abouzgheib W. er al. J Bronchology Interv Pulmonol. 2013;20(4):322-325.
Lusebrink E et al. Crit Care Explor 2019; 1:e0050.

Coagulopathy, Antiplatelet, and Anticoagulation



Un-Extended Neck
• PDT - 88 trauma patients, C-spine cleared vs non-cleared group; no
statistical difference in terms of complications and spinal cord injury from
trache.

• Success rate was 100% for the cleared group compared with 96% for the non-cleared 
group.

** Bottom Line: Possible to perform for pts with un-extended neck if 
favorable anatomy

Mayberry  JC et al. Crit Care Med. 2000.



Meyer M, et al. Crit Care Med. 2002;30(5):986-988.

Repeat Tracheostomy

• History of previous tracheostomy and no significant peri-procedural
complications

**Bottom Line: Go through the previous scar tissue or at the site of the old
stroma



High Ventilator Setting
• Study of PEEP 16.6 v. 7.6 – no significant decrease oxygenation in either group.

• Retrospective study of 14 patients with PEEP > 10, FiO2 > 70% - no

differences in hypoxemia, and airway loss

**Bottom Line: Retract ETT when blunt dissection and identification of
tracheal ring are completed, minimized loss of PEEP

Beiderlinden M et al. Intensive Care Med. 2003;29(6):944-948.



Hypotension

• Avoid PDT in patients with multiple pressors or high dose of single pressor.
• Relative contraindication

Meyer M, et al. Crit Care Med. 2002;30(5):986-988. 
Beiderlinden M et al. Intensive Care Med. 2003;29(6):944-948.



Neurocritical Care Population
• Hypoventilation, hypercarbia, increased ICP, and decreased CPP can lead to 

secondary brain injury.

• Techniques to help mitigate these risks:
• Appropriate ventilator setting changes
• Use of a smaller diameter bronchoscope
• Minimizing suctioning during bronchoscopy
• Shortening the time the bronchoscope is in the ETT. 
• Close ICP and ETCO2 monitoring. 

Ghattas C et al. JTD 2020.



Trach Timing for Stroke Patients

• There is no major advantage to performing early tracheostomy (≤5 days). 

• Recent randomized trial of 382 patients with stroke
• Early Trach did not experience improved functional outcome. 
• Early Trach may lead to unnecessary surgery. 

Bosel J et al. NEJM. 2022.



PDT and COVID-19

Lamb CR et al. Chest. 2020



The PDT Procedure
Setup
Site Selection
Ciaglia Blue Rhino Procedure



Tracheostomy Procedure Setup

Ghattas C et al. JTD 2020.



Tracheostomy Site
• Should be placed between the 2nd and 

3rd tracheal rings if feasible. 
• Below this level increases the risk of 

innominate artery bleeding.
• Placement above the 1st ring increases 

the risk of subglottic stenosis.



Percutaneous Tracheostomy Procedure

Ghattas C et al. JTD 2020.



Angel L, et al. Ann Thorac Surg. 2020;S0003-
4975(20)30603-2.

“Side Saddle” Bronchoscopic Perc Trache during COVID



Ultrasound Guided PDT
• Use to screen any pretracheal vascular 

structures

• Provide an estimate of skin to trachea 

distance

• Posterior tracheal wall cannot be visualized with

ultrasound due to the tissue-air interface

• No significant difference in complication rate or

procedural duration when ultrasound guided

PDT is compared to bronchoscopy guided PDT

(TRACHUS trial)

Rudas M, et al. Crit Care. 2014;18(5):514.
Gobatto AL, et al. Intensive Care Med. 
2016;42(3):342-351.



Tracheostomy Complications
Early 
Late



Complications

• Early (within 7-10 days)
• Bleeding

• Immediate – compression/suture/cautery
• Obstruction
• SQ Emphysema(1.4%)/PTX(0.8%)

• False tract or guidewire malposition (lateral or 
posterior wall)

• Infection
• Tube Dislodgement

• Late (after 7-10 days)
• Bleeding 

• Late – after 3-4 weeks – TIF (<1%) – avoid low 
trach

• Tracheal Stenosis (3-12%)
• Avoid Cartilage fracture

• Avoid High trach close to cricoid cartilage – for 
possible future surgical repair

• Tracheomalacia
• TE Fistula (rare)



Tracheal Stoma Healing Concerns
• Most tracts begin to close within the first 48 hours following decannulation

• Completely or almost completely closed by 7 days.

• If tract persists after 3-6 months  Tracheocutaneous Fistula (TCF)

• Risk factors for TCF
• Prolonged tracheostomy
• Corticosteroid use
• Advanced age
• Malnutrition 

• Treatment
• Cauterization
• Excision
• Rare and refractory cases, surgical closure of the fistula.

Fernandez-Bussy S et al. JOBIP 2015.
Goldenberg D et al. Otolaryngol Head Neck Surg 2000.



Tracheostomy Management
Trache Bundle
Accidental Decannulation
Cuff Leak Management



Post-Op Care

• Early
• Monitor VS
• Monitor for post proc complications

• Bleeding
• PTX

• Suction q2-3 hrs and prn
• Monitor for bleeding

• Monitor cuff pressures
• Resume prior vent settings once 

sedation has cleared

• Later
• Monitor stoma for infection/bleeding
• Change dressing 2-3X daily
• SLP evaluation
• Wean vent after 24 hrs
• Can change trach 7-14 days later
• Regular Maintenance

• Daily inner cannula cleaning
• Maintenance of cuff pressures (20-

30cmH20)
• Suctioning
• Humidification



Hall A et al. Archives of Disease in 
Childhood 2017.

Tracheostomy Management “Trache Bundle”
• T – Tapes – Keep Tube Secure
• R – Resus – Know Resus Process
• A – Keep Airway Clear
• C – Care of Site – stoma/neck
• H – Humidity
• E – Emergency Box available



Accidental Tracheostomy Decannulation

O’Connor H, White A. Respir Care 2010;55(8):1076 –1081. 



Got a cuff leak?

Hess D. Respir Care 2005 



Tracheostomy Decannulation



De-cannulation
• Depends on institutional protocol and practice

• The process starts once the patient is weaned from MV, has strong cough

and is able to clear secretions

• Downsizing > placement of speaking valve. Usually a fenestrated or cuffless

tracheostomy tube

• Then, cap the trach tube for 48-72 hrs. The trach tube can be removed

• Bronchoscopic examination is indicated if the patient is unable to tolerate

capping



Decannulation Assessment

O’Connor H, White A. Respir Care 2010;55(8):1076 –1081. Duro C et al. Int Care Med Exp. 2015.



Wrapping Up
Conclusions



Conclusions
• PDT is safe and cost effective
• No different in outcomes between early and late trach placement

• Understand and be comfortable with anatomy/US/Bronch

• Choose the right trach – they are not a 1 size fits all

• Monitor patients carefully for complications

• Best way to get good – Do more and see more
• Design trach protocols



Thank you. Questions/Concerns?


