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ABSTRACT • The objective of this study is to report the main
causes and presentations of urgent upper airway obstruction
in children, and to analyze factors delaying appropriate diagnosis and management. All cases of pediatric urgent upper
airway obstruction between January 2003 and June 2016
were studied. Demographic data, clinical characteristics, and
management were analyzed. Twenty-two patients were included (mean age 13.3 months). Most frequent etiologies
were vocal cord paralysis (18%) and sub-glottic foreign bodies
(18%). In five cases, initially suspected diagnosis was different
than final diagnosis. It is important not to miss the correct diagnosis and to manage severe cases in adequately equipped
tertiary care centers.
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RÉSUMÉ • L’objectif de cette étude est de rapporter les principales causes et présentations cliniques des obstructions respiratoires hautes chez les enfants afin d’analyser les facteurs retardant le diagnostic et la prise en charge. Tous les cas pédiatriques d’urgence respiratoire haute admis entre janvier 2003 et
juin 2016 ont été revus. Les données démographiques, les caractéristiques cliniques et les différents traitements ont été analysés.Vingt-deux patients ont été inclus (âge moyen: 13,3 mois).
Les étiologies les plus fréquentes étaient la paralysie des cordes
vocales (18%) et les corps étrangers sous-glottiques (18%).
Dans cinq cas, le diagnostic suspecté initialement était différent
du diagnostic définitif. Il est important de vérifier le bon diagnostic et de traiter ces cas d’urgence le plus rapidement possible
dans un centre de soins tertiaires adéquat.
Mots-clés : obstruction respiratoire haute; pédiatrique; urgence
respiratoire

INTRODUCTION

Upper airway obstruction can be categorized into
supraglottic, glottic or subglottic depending on characteristics of the stridor and accompanying symptoms and
signs. It is therefore essential to emphasize the importance of creating well-defined diagnostic work-up plans
and management algorithms for severe cases of upper
airway obstruction in children.
The present study is a review of all cases of severe
upper airway obstruction that were managed in our institution from January 2003 to June 2016. In addition to
reporting the major causes and clinical presentations of
upper airway obstruction in this series, the main objective is to analyze the factors delaying appropriate diagnosis when present and to critically review the treatment
plan.

Upper airway obstruction is a frequent cause of consultation in the pediatric population that needs immediate
treatment. Diagnosis is not always evident on history
and physical examination, making management of these
cases challenging.
The most important clue towards upper airway obstruction is the presence of stridor along with dyspnea. In
fact, narrowing of the airway at any level from the nose/
oral cavity to the distal bronchi causes increase in velocity to allow the same volume of air to pass [1]. When
velocity increases, the Venturi effect causes further narrowing and turbulent flow that results in rhythmic vibrations of the airway and production of the stridor.
The upper airway in children is much smaller and narrower than that of adults. Hence small changes in the
radius at this level account for large modifications in the
cross sectional area due to the exponential relationship
between them (area = π*radius2). This puts the pediatric
population at greater risk of severe upper airway obstruction from relatively otherwise benign conditions [2].
Therefore, underestimation or misdiagnosis of upper
airway obstruction can put the child in a life-threatening
situation [3].
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MATERIALS AND METHODS

All pediatric upper airway obstruction cases treated in
Hôtel-Dieu de France Hospital, Beirut, Lebanon, from
January 2003 to June 2016, were retrospectively reviewed. Inclusion criteria were:
1) Patients presenting to the emergency department with
acute upper airway obstruction
2) Age < 16 years
Patients presenting with lower, intrathoracic airway obstruction (i.e. bronchial foreign bodies, lower respiratory
tract infections, lower respiratory tract congenital malformations) were excluded from the study.
Data regarding clinical presentation, etiology, diagLebanese Medical Journal 2018 • Volume 66 (3) 129

nostic tests, treatment procedures, and follow-up were
retrieved from hospital charts. A descriptive statistical
analysis of the data was done using SPSS, and a review
of the English and French literature regarding upper respiratory obstruction in children was performed. Finally,
a plan for emergent management and treatment of upper
airway obstruction in children was proposed.
RESULTS

Twenty-two patients were included in the study and data
concerning demographic information, clinical presentation,
work-up, diagnosis, treatment and follow-up was extracted
from their charts. This data is presented in Table I.
Mean age was 13.3 months and male patients were

more frequent with a sex ratio of 2:1. The most frequent
etiologies were vocal cord dysmotility disorders (18%)
and sub-glottic foreign bodies (18%) followed by piriform
aperture stenosis and bilateral choanal atresia, 13.5% of
cases each. Other etiologies were: laryngomalacia, glottic
web, sub-glottic stenosis, sub-glottic hemangioma, tracheomalacia, tracheal stenosis, tracheal granuloma and
Pierre-Robin sequence. In five cases (23%) the initial suspected diagnosis was different than the final diagnosis;
one case of bilateral vocal cord paralysis was initially
diagnosed as laryngomalacia, a case of sub-glottic stenosis was initially treated as asthma, a case of sub-glottic
foreign body was first diagnosed as a sub-glottic stenosis,
and two cases of piriform aperture stenosis were first
diagnosed as choanal atresia.
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Flexible laryngoscopy and rigid bronchoscopy were
the main confirmatory tests in almost all cases. Five cases
(23%) needed emergent intubation, while four (18%)
needed tracheotomy. Surgery (laryngoplasty or tracheoplasty) was the treatment in 11 cases (50%) while 2 cases
(9%) were managed with supportive therapy. During the
follow-up period, only one death was reported.
The main variables are summarized in Table II.
DISCUSSION

Upper airway obstruction in children may be overlooked
but it can also cause severe respiratory distress. An early
diagnosis is very important and helps avoiding significant complications and sometimes death. Obstructive
symptoms range from mild stridor to severe dyspnea
with episodes of apnea, suprasternal and subcostal retractions, and tachypnea. In addition, hypoxia leads to
cyanosis while hypercapnea leads to sudation and drowsiness, all of which are very distressing for parents. In
TABLE II
DEFINITIVE DIAGNOSIS, CONFIRMATORY TESTS AND TREATMENT
OF 22 CHILDREN WITH URGENT UPPER AIRWAY OBSTRUCTION

Variables

N

%

Sex Ratio (Male/Female)
Mean Age (Months)
Definitive Diagnosis
Piriform aperture stenosis
Bilateral choanal atresia
Pierre-Robin sequence
Laryngomalacia
Glottic web
Bilateral vocal cords paralysis
Sub-glottic foreign body
Sub-glottic stenosis
Sub-glottic hemangioma
Tracheomalacia
Tracheal stenosis
Tracheal granuloma
Wrong Suspected Diagnosis
Confirmatory Diagnostic Tests
FL
RB
Sinus CT
Thoracic CT
Thoracic angioscan
Chest X-ray
Immediate Management
Intubation
Tracheotomy
Surgery
Supportive

15/7
13.35

-

3
3
1
1
1
4
4
1
1
1
1
1
5

13.64
13.64
4.54
4.54
4.54
18.18
18.18
4.54
4.54
4.54
4.54
4.54
22.73

FL: flexible naso-pharyngo-laryngoscopy
CT: computed tomography

RB: rigid bronchoscopy

10
8
5
2
1
1
5
4
11
2
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22.73
18.18
50.00
9.09

our series the most frequent presentation was inspiratory
stridor and suprasternal retraction, which was in accordance with the previously published data [2].
Level of obstruction affects the clinical presentation
in upper airway obstruction in children. In fact, retractions, stridor, voice, and feeding are important clues [1]:
• Nasopharyngeal and oropharyngeal obstruction typically produces stertorous noises.
• Supraglottic airway is collapsible which is responsible for inspiratory Ventouri effect resulting in a highpitched inspiratory stridor, suprasternal retractions,
muffled voice and possible feeding problems.
• Glottic and subglottic airways are relatively rigid,
thus strongly affected by absolute cross-sectional
area. Obstruction at this level produces an inspiratory or biphasic intermediate pitched stridor, supraclavicular and intercostal retractions. On another
hand, glottic obstruction is characterized by dysphonia versus a barking cough in subglottic obstruction.
Initial assessment in an emergency setting should be
focused on vital signs and on patient’s stability. The general condition of the child and physical exam findings are
key elements to assess the degree of severity. In upper airway obstruction pulse oximetry can be falsely reassuring
and should not be relied upon to establish treatment plan
[2, 3]. In fact, oxygen saturation will not drop until late in
the process once respiratory fatigue has already occurred.
Hence, the most critical aspect of the initial evaluation of
a child with upper airway obstruction is to look for signs
of respiratory fatigue and eminent respiratory failure such
as: cyanosis, diaphoresis, diminished retractions, diminished respiratory effort, gasping. When eminent respiratory distress is suspected, securing the child’s airway becomes the top priority [4].
In an emergency room setting, mobilizing specialty
support (critical care team, otolaryngology) should be
done in parallel to establishing the airway. In children
where difficult intubation is suspected (history of previous
difficult or traumatic intubation, craniofacial deformities,
syndromic child, etc.) fast action and anticipation of the
next step in case of failure are always warranted [5].
After initial history and physical examination, flexible
endoscopy is part of the initial assessment whenever an
upper airway obstruction is suspected. However, in unstable children or those with severe presentation this
should be done with high caution due to the risk of laryngospasm and deterioration during flexible endoscopy
examination. In extreme cases, this should be done in the
operating room with the child still awake and an emergency intubation cart ready. Rigid bronchoscopy under
general anesthesia is complementary to flexible endoscopy and is necessary for evaluation of the airway distal
to the vocal cords [3].
An algorithm for management of urgent upper airway
obstruction in children is proposed in Figure 1. This algorithm was based on our institution’s experience as well as
data from other published series [4,5].
In the published literature the most frequent causes of
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Figure 1. Algorithm for management of children with urgent upper airway obstruction
ORL: otolaryngology OR: operating room FL: flexible naso-pharyngo-laryngoscopy CT: computed tomography ET: endotracheal

stridor in children are laryngomalacia accounting for 60%
of cases, followed by vocal cord dysmotility disorders,
subglottic stenosis, sub-glottic foreign bodies and tracheomalacia which all together account for 30% of cases [1].
In our series, which was restricted to children presenting with urgent upper airway obstruction, the most frequent etiologies were vocal cord dysmotility disorders
and sub-glottic foreign bodies. This could be due to the
fact that the majority of cases of laryngomalacia present
with a stridor but are not severe enough to cause eminent
upper airway obstruction [6]. In fact, the most frequent
cause of congenital stridor manifesting within the perinatal period is congenital laryngomalacia with a reported incidence of 35-75%. Eighty percent of infants will
have mild to moderate laryngomalacia with minor inspiratory stridor and are managed conservatively, while the
remaining 20% will have severe laryngomalacia and will
require surgical intervention [6-9].
Vocal cord paralysis is the second most common conR. MHAWEJ et al. – Urgent upper airway obstruction

genital laryngeal anomaly. Bilateral forms are usually idiopathic but can in certain cases be secondary to ArnoldChiari or other central nervous system anomalies. Unilateral paralyses are not always symptomatic whereas
bilateral forms can be associated with a high-pitched inspiratory stridor, near normal phonation and sometimes
airway emergencies. Diagnosis is done via flexible fiberoptic nasopharyngoscopy. Treatment includes a tracheotomy kept in place for a minimum of 18-24 months, followed by vocal cord lateralization procedures, unilateral
arytenoidectomy, or laser cordotomy when decanulation
is unsuccessful [10,11].
Regarding non-congenital causes of upper airway
obstruction in children it is important to look for inciting
traumatic events such as endotracheal intubation. Indeed,
iatrogenic stricture and granulation tissue formation, after
endotracheal intubation, are the most common etiologies
of subglottic stenosis [12,13].
Delayed diagnosis is an important cause of failure in
Lebanese Medical Journal 2018 •Volume 66 (3) 133

managing these urgent cases resulting in irreversible consequences and even death. This situation can be due to
undiagnosed or misdiagnosed cases. In our series, out of
the five cases in which the initial working diagnosis was
different than the final diagnosis, four were referred from
other hospitals. This is a very important argument in favor of recommendations that incite to manage and treat
urgent upper airway obstructions in children in a tertiary
care center equipped with all the necessary resources and
infrastructures [2,14,15].

4.

5.

6.

CONCLUSION

Urgent upper airway obstruction in children is a lifethreatening condition that should be managed promptly
but also with extreme caution. Physicians must make
sure not to miss the correct diagnosis as this may cause
irrecoverable delays in treating the patient and should
also limit the use of invasive investigations in unsafe and
non-prepared settings as this can result in severe deterioration and worsening of the patient that cannot be properly managed.
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