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Upper airway







Vallecular cyst

• Intubation challenge

• Surgical excision

• marsupialization



'Shared airway’





Objectives

• Recognize the collaborative management of pediatric airways

• Describe the pediatric airway in contrast to the adult

• Recognize common pathologies affecting the pediatric airway, highlighting acquired 
subglottic stenosis

• Outline equipment for diagnostic airway assessments

• Outline the multimodal management of pediatric airway disease



Pediatric 
vs Adult 
airways



Subglottis

• Subglottis -  from below true vocal 
folds (TVF) to the inferior aspect of 
the cricoid ring

• Housed within the cricoid 
cartilage which is a non-
expandable and non-pliable 
complete ring of cartilage

• Normal subglottic diameter of a 
term neonate is 4.5mm or greater 

• Outer diameter of 3 ETT is 
4.2mm



Normal 
subglottis







Airway stenosis assessment



Myer-Cotton Classification





Etiology

• Congenital

• Failure / incomplete recanalization of 
the laryngotracheal tube during the 
3rd month of gestation 

• Spectrum of laryngeal anomalies such 
as laryngeal atresia, webs and 
subglottic stenosis 

• Acquired

• Vast majority

• >90% secondary to 
endotracheal intubation



Acquired – 
Intubation injury

• 1965, McDonald and Stocks 
popularized the concept of 
prolonged nasotracheal intubation 
to manage reversible pulmonary 
disease in neonates

• Revolutionized neonatal critical care 
and the management of premature 
babies

• Marked increase in the 
development of acquired 
neonatal subglottic stenosis



Predisposing factors

‘what is the urgency?’



What is the urgency?

• PI-SGS is an important long-term 
outcome of intubation, the 
incidence of which ranges from 
0.3% to >11%





What is the urgency?



Predisposing factors for Acquired 
stenosis





Pathophysiology

• An exaggerated wound healing 
response is central to an acquired 
stenosis

• Initiated by high compressive 
forces of the ETT causing pressure 
necrosis, mucosal edema and 
ulceration

• Resultant granulation formation 
causes luminal narrowing and 
stenosis, and eventually scar 
formation





Diagnostic workup

• Flexible laryngoscopy 

• Supraglottic and glottic pathology

• Rigid endoscopy

• Laryngoscopy, tracheoscopy, bronchoscopy gold standard

• Under spontaneous ventilation



Left to Right: Laryngoscope, anti-fog, dental guard, rigid suctions 
(pharyngeal, laryngeal), weight-based local anasthesia with atomizer, 
Hopkin’s telescope, right-angled probe, appropriate ET tubes

ETT over a Hopkins 
rod



Set-up



Laryngoscopes



Laryngoscopes



Laryngoscopes



Suspension micro-laryngoscopy



Management
Primary aim is to avoid a tracheostomy



Medical - adjunctive

• Treatment of any underlying conditions 

• Infection

•  Gastro-esophageal reflux

• Would hinder laryngeal recovery 

• No surgery in an ‘active larynx’ - wait at least 6 months on PPI/H2RA

• Steroids 

• Adrenaline nebulisers



Surgical

• Tracheostomy 

• Endoscopic balloon dilatation

• Laryngotracheal reconstruction 



Avoid 
tracheostomy 
if you can



National 
Tracheostomy 
Surveillance 
Program

• Pick up red flags

• Prevent complications

• Assess for decannulation potential



Endoscopic 
airway surgery



Balloons





Ventilating 
balloons



Lasers







Open airway 
surgery



• Anterior incision of the trachea from the 2nd tracheal ring up 

through the cricoid and into the lower third of the thyroid ala



Augmenting the 

split?

• Improved the likelihood of 

success



Thyroid 
alar graft



Costal 
cartilage





6 weeks post-op…



Complications

• Intraoperative

• Pneumothorax

• Loss of the airway / hypoxia

• Early postoperative 

• Wound infection

• Subcutaneous emphysema 

• Loss of the graft 

• Accidental extubation

• Long term

• Failure and restenosis  - Incidence of 10-20%



Complex 
Airway Team

1. ENT

2. Anasthesiologist

3. Pulmonologist

4. General Surgeon / Thoracic 
Surgeon

5. Intensivist



Summary

• An airway is best managed by 
sharing and caring

• Pediatric airways are small and 
tenuous

• Beware of intubation-related 
airway injury!

• Plan extubation as soon as 
intubated

• Avoid tracheostomy if you can



Questions?
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