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BACKGROUND

 Trisomy 21 (Down syndrome -DS) is the most common chromosomal 
syndrome with an incidence of 1 in 600-800 live births. 

 Respiratory problems are major causes of morbidity and mortality in 
children with DS including hospital admissions, ICU admissions and 
need for mechanical ventilation. 

 Common respiratory symptoms include stridor, obstructive sleep 
apnea, wheezing and recurrent respiratory infections. 



 DS patients often undergo diagnostic procedures like bronchoscopies 

assessing airway pathologies.

 Children with DS are more likely to have structural airway anomalies.

 Flexible bronchoscopy (FB) findings in 90% of examinations in DS patients vs. 

35% in non-DS patients. (Pravit J, J Med Assoc Thai 2014)

 Laryngomalacia in 50% in DS vs. 19% in non -DS.

(Bertand et al,  Pediatric Pulmonology 2003)

 Tracheomalacia in 33% in DS vs. 7.4% in non-DS. 

(Bertand et al,  Pediatric Pulmonology 2003)

 Subglottic stenosis found in 6% in DS patients vs. 0.63% in non-DS. 

(Chin et al,  International Journal of Pediatric Otorhinolaryngology 2014) 



STUDY RATIONALE

 Most of existing data includes small series (up to 29 patients). 

 Complications following FB are well known, but not reported in regard to 
Down pt. 



OBJECTIVES

To examine the indications, findings and complications of flexible 
bronchoscopies in pediatric DS patients in a single tertiary center.

To create guiding principles for management of DS pediatric patients 
undergoing FB. 



METHODS

Retrospective study on DS pediatric patients aged 0-18 years.

FB’s performed between the years 2004-2019 in Soroka university 
medical center.

Data collected: demographic information, co-morbidities, 
indications for FB, findings and complications during and after the 
procedure.



METHODS

Complication rate was compared to reported complication rate of FB 
in the general pediatric population.

Descriptive statistical analysis. 



RESULTS

 67 flexible bronchoscopies were performed in 45 pediatric patients with DS.

 Median age 1.8 years (range 3 weeks-13 years).

 55 of 67 FB’s were performed in bronchoscopy suit, 12 in PICU. 

 91% had prior co-morbidities.

 47.8% of procedures were performed in hospitalized patients.



PRIOR MEDICAL 

CO-MORBIDITIES 

Medical condition N=45(%)

Cardiac anomalies 28 (62.3%)

w/o repair 21 (46.7%)

Post surgical repair 7 (15.6%)

OSA related symptoms 19 (42.2%)

w/o repair 13 (28.9%)

Post surgical repair 6 (13.3%)

Recurrent/ unresolving pneumonia 10 (22.2%)

Pulmonary hypertension 6 (13.3%)

Tracheostomy 3 (6.7%)

Interstitial lung disease 3 (6.7%)

Atelectasis 2 (4.4%)

Tracheoesophageal fistula 1 (2.2%)

Bronchiectasis 1 (2.2%)

Non-invasive ventilation 1 (2.2%)



INDICATIONS FOR BRONCHOSCOPY
Indication N=67 (%)

OSA related symptoms 27 (40.3%)

Dependence on oxygen 12 (17.9%)

Stridor 11 (16.4%)

R/O foreign body aspiration 7 (10.4%)

Recurrent pneumonia 6 (9.0%)

Bronchoalveolar lavage 2 (3.0%)

Recurrent wheezing 1 (1.5%)

Other 8 (12%)



BRONCHOSCOPY FINDINGS

Finding N=67 (%)

Adenoid hypertrophy 16 (23.9%)

Laryngomalacia 10 (14.9%)

Tracheomalacia 10 (14.9%)

Arythenoid edema 8 (11.9%)

Tracheal bronchus 6 (9%)

Mucus plug 6 (9%)

Normal bronchoscopy 9 (13.4%)

other 14 (21%)

Foreign body 0



COMPLICATIONS
Complication N=67 (%)

Desaturation 9 (13.4%)

PICU admission 6 (9%)

Fever 4 (6%)

Ped.  Ward admission 3 (4.5%)

Intubation 2 (3%)

Bleeding 0

Total 15 (22.3%)



DISCUSSION

 Largest cohort described on DS pediatric patients undergoing flexible 
bronchoscopy. 

 High rate of prior co-morbidities

 DS patients undergoing FB’s have characteristic indications and high 
incidence of findings compared to what is known in FB’s. 

 Severe complications and a higher rate in comparison to reports in 
general pediatric population (2-5%, mostly mild). 



DISCUSSION

 Pediatricians should be aware and expect higher complication rate in 
FB’s performed in DS.

 The performing team (Ped. Pul. and anesthesiologist) should consider 
the need/indication and be well prepared for complications.

 There is a need to design an objective measure-based protocol for FB’s in 
DS, to improve patient outcome/safety.



LIMITATIONS

Retrospective analysis

Some data regarding post-procedure complications were not 

available

Absent matching controls 


