
PURPOSE

Glottic and Subglottic Injury and Development of Pediatric Airway 
Stenosis

BACKGROUND

METHODS

The primary purpose of this study is to determine how often 
children with evidence of airway injury at the time of 
tracheostomy ultimately develop airway stenosis. The secondary 
purpose of this study is to elucidate which additional comorbidities 
are associated with increased odds of developing postintubation 
injury airway stenosis.

CONCLUSION

RESULTS

Endotracheal intubation in children can lead to development of 
glottic or subglottic injury at a rate up to 66.3% after 24 hours, 
but it is difficult to predict which children will go on to develop 
airway stenosis.1 Though associated with a variety of factors, 
such as prolonged intubation (>7-10 days) and/or repetitive 
physical insult ≥3 intubations, gastroesophageal reflux disease 
[GERD], and improper ETT and cuff sizing, prospective data on 
the subject are still lacking.1-3 Pediatric patients with airway 
stenosis exhibit stridor, recurrent respiratory infections, 
swallowing difficulties, and hoarseness, adding further morbidity 
to patients who are medically fragile at baseline.4 Knowledge of 
risk factors that contribute to stenosis remains critical to 
determining future incidence of chronic intubation-related lesions 
and to developing protocols for preventive management.

Fig 1: Examples of glottic injury

• There were no major differences in age, sex, race, or 
ethnicity between patients with injury with or without 
stenosis. 

• Of the 222 patients (median age at surgery, 0.6 years; 54% 
male) who met study criteria, 46% had airway injury at the 
time of tracheostomy.

• Patients with congenital cardiovascular disease had 2.33 
times increased risk of developing airway injury (P = .01).

• Patients with airway injury on initial direct laryngoscopy 
developed stenosis significantly more frequently than those 
without injury (30% vs 12%, P < .01). 

• Risks factors for developing stenosis in children with 
airway injury include prematurity (P = .02), younger age at 
time of surgery (P < .01), endotracheal tube size (P < .01), 
Down syndrome (P = .03), and neonatal (P = .02) and/or 
congenital cardiovascular (P < .01) diagnosis. However, 
none of these variables were significant on multivariate 
analysis

. 
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Fig 3: Stratification of pediatric tracheostomy patients by injury on initial DL and stenosis at follow-up DL

Fig 2: Examples of subglottic injury

A 7- year retrospective review (January 2014 through December 
2020) of a prospectively maintained institutional database of 399 
pediatric tracheostomy cases was used to identify patients that 
met all 3 study criteria:

1. Intubation prior to tracheostomy
2. Initial direct laryngoscopy (DL) at time of tracheostomy
3. Follow-up DL

Patients were stratified by injury versus no injury at initial DL. 
Patients in the injury group were further stratified by presence of 
stenosis on follow-up DL (Fig 3)

• Intubated patients with evidence of glottic or subglottic 
injury at the time of tracheotomy are more likely to 
develop airway stenosis than those without. Congenital 
heart disease was associated with twice the risk of 
developing airway injury, while progression to stenosis 
was associated with younger age, prematurity, and/or 
comorbid conditions

• Strengths: Prospective collection of data, large sample size 
as compared with published case series.

• Limitations: Retrospective analysis, monocentric design, 
small group with glottic or subglottic injury, which may 
have limited statistical significance.
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