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Abstract

Pediatric airway emergencies are uncommon, however they are
challenging. This study aims to describe our experience in the
surgical management of pediatric airway emergencies. This was a
retrospective chart review of the medical records of pediatric patients
at the Department of Otolaryngology and Head and Neck Surgery
of King Abdulaziz University Hospital, between November 2008 and
November 2013. We recorded the age, gender, cause of referral,
diagnosis, genetic disorders, surgery performed, and the need for
further surgical intervention. Data were analyzed using the Statistical
Package for the Social Sciences. 37 patients were included with ages
between 45 days and 10 years. In most cases, patients were referred
for failed extubation, followed by stride; Laryngomalacia was the most
frequently diagnosed condition. Less common diagnoses included
presence of a thick mucus plug, nearly half of the referred patients had
neurological disorders;40.5%and 27.0% of the patients had respiratory,
and cardiovascular disorders, respectively. Bronchoscopy was the
most frequently performed surgery, followed by tracheostomy. Less
than half of the patients (45.9%) needed further surgical intervention.
Pediatric airway emergencies referralisuncommon. Failure to extubate
is the most common etiological factor and bronchoscopy is the most
commonly performed procedure.
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Introduction

predispose children to acute airway compromise!?,

Pediatric emergencies account for only 2-10% of
all medical emergencies!. In addition, pediatric
airway disorders are, fortunately, not commonly
encountered. The management of pediatric airway
disorders is, however, challenging due to the anatomic
differences between children and adults, which

Thus, pediatric cases of airway disorder that are referred
to an otolaryngologist on an emergency basis indicate
the seriousness of the condition and the need for fast
intervention, since poor or inadequate management
might lead to an unfavorable outcome, including
serious injury and death.
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Pediatricians should be capable of recognizing an
obstructive respiratory emergency, because prompt
recognition of an airway compromise and appropriate,
timely intervention are necessary to achieve the best
possible outcome?. In general, if rapid reversal of
an impending airway complication is impossible,
then the best approach is to temporarily secure the
airways. However, when an unexpectedly difficult
airway obstruction occurs in a child, a pediatrician
should rapidly refer the patient for specialized care; it
is critical to not persist with repeated attempts since
this can cause trauma to the upper airway, edema, and
bleeding®.

Emergency airway referrals to the
otorhinolaryngology departmentare common. Surgical
management options are enormous and choosing
the correct one can benefit the patient by preventing
the occurrence of life-threatening complications.
King Abdulaziz University Hospital (KAUH) manages
many cases of pediatric airway emergencies, and it is
important to have knowledge of how these cases are
managed, as it will help to establish an idea of the
common pathologies that are routinely encountered
as well as their outcomes. Thus, the aim of this study is
to describe our experience in the surgical management
of pediatric airway emergencies.

Methods

A retrospective chart review was performed of the
medical records of pediatric patients who were
followed up and treated at the Department of
Otolaryngology and Head and Neck Surgery of KAUH
between November 2008 and November 2013. We
included all children who were referred from the
Pediatric department for surgical management of an
airway emergency. All non-pediatric cases of airway
emergencies and pediatric airway emergencies that
required non-surgical treatment were excluded.
The Biomedical Ethics Committee of King Abdulaziz
University granted approval to conduct the study.

For all patients included in the study, the
following data were recorded: Age, gender, cause
of referral, confirmed diagnosis, genetic and other
systematic disorders, prematurity status, type of
surgery performed, and the need for further surgical
intervention.

There is no fixed protocol for the management of
pediatric airway emergencies at our department, as
treatment depends on several factors, including the
etiology of the airway disorder, the patient’s status, and
the presence of other co-morbidities.

Statistical Analysis

The data were analyzed using the IBM SPSS Statistics
for Windows, Version 20 (IBM Corp., Armonk, NY USA).
Descriptive statistics were calculated for all variables.
Results are expressed in frequency (percent).

Results

We included 37 patients with ages between 45 days
and 10 years. Over half of the referred cases were
infants less than six months old. Males comprised
59.5% of the sample (Table 1).

In most cases patients were referred for failed
extubation, followed by stridor and respiratory distress
(Table 2). Laryngomalacia was the most frequently
diagnosed condition. Lesscommon diagnosesincluded
the presence of a thick mucus plug, tuberculosis,
supraglottic adhesions, and bronchial foreign body.

Nearly half of the referred patients had neurological
disorders (Table 3); 40.5% and 27.0% of the patients had

Table 1. Demographic characteristics of the population.

Variables | Frequency (Percent)

Gender

Male 22 (59.50%)

Female 15 (40.50%)
Age Group

0-6 months 20 (54.10%)

6 months - 1year 4(10.80%)

1-5 years 11(29.70%)

5-10 years 2(5.40%)

Table 2. Surgical characteristics of the patients.

Variables ’ Frequency (Percent)
Surgeries performed
Bronchoscopy 22 (59.50%)
Tracheostomy 15 (40.50%)
Epiglottopexy 2 (5.40%)
Airway Stenting 1(2.70%)
Broncho-alveolar Lavage 1(2.70%)
Partial Glossectomy 1(2.70%)
Choanal Atresia Repair 1(2.70%)
Other 3(8.10%)
Further surgical intervention needed
Yes 17 (45.90%)
No 20 (54.10%)
Number of further interventions required
1 9 (52.90%)
2 4(23.50%)
3 1(5.90%)
4 3(17.60%)
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Table 3. Clinical characteristics of the patients.

Variables \ Frequency (Percent)
Reason for referral
Stridor 10 (27.00%)
Failed Extubation 24 (64.90%)
Respiratory Distress 3(8.10%)
Confirmed diagnosis
Subglottic Stenosis 6 (16.20%)
Laryngomalacia 10 (27.00%)
Tracheomalacia 4(10.80%)
Bronchial Stenosis 2(5.40%)
Choanal Atresia 4(10.80%)
Vocal Cord Paralysis 4(10.80%)
Supraglottic Adhesions 1(2.70%)
Bronchial Foreign Body 1(2.70%)
Macroglossia 2(5.40%)
Deviated Nasal Septum 2(5.40%)
Thick Mucus Plus 1(2.70%)
Tuberculosis 1(2.70%)
QOther 17 (45.90%)
Disorders
Cardiovascular 10 (27.00%)
Respiratory 15 (40.50%)
Gastrointestinal 7(18.90%)
Genitourinary 3(8.10%)
Hematological 2 (5.40%)
Musculoskeletal 1(2.70%)
Endocrine 4(10.80%)
Neurological 19 (51.40%)

respiratory and cardiovascular disorders, respectively.
Premature patients constituted less than one quarter
of the sample. Nearly a third of the patients (n = 12,
32.4%) had genetic disorders, four of (33.3%) whom
had Down'’s syndrome.

Bronchoscopy was the most frequently performed
surgery, followed by tracheostomy (Table 3). Almost
half (45.9%) of the patients needed further surgical
intervention. Of these patients, 52.9% needed one
more surgery, 23.5% needed two more, 5.9% needed
three more, and 17.6% needed four more surgeries.

Discussion

This retrospective chart review sought to describe our
experience with the management of pediatric airway
emergencies at the Otorhinolaryngology Department
of KAUH. Our analysis shows that most cases of
pediatric respiratory emergency were referred for
failed extubation, followed by stridor, and respiratory
distress.

The frequency of extubation failure in our study
was 64.9%. The rates of extubation failure vary slightly

in the literature. According to one report™, extubation
failure occurs in 10% to 20% of patients, and it is
associated with adverse outcomes, including mortality
rates of up to 25-50%. In another report®, the authors
reported that the rate of extubation failure varies from
2% to 20% depending on the patient population under
consideration. However, the differences observed in
the extubation failure rates may be explained by the
authors’ definition of extubation failure. While we
considered extubation failure to mean the failure to
be extubated, the other authors defined extubation
failure as the need to reintubate and mechanically
ventilate the patient after prior successful weaning
from respiratory ventilation and extubation.

Stridor was the second most common reason
for referral in our study, reported in 27.0% of the
cases. In the intensive care setting, the prevalence of
post-extubation stridor ranges between 6 and 37%°,
and factors such as female gender, elevated Acute
Physiologic and Chronic Health Evaluation Il score, low
Glasgow Coma Scale score, and long intubation period
have been correlated with the occurrence of post
extubation stridor”,

Respiratory distress, which was the main reason
for referral in 8.1% of the cases in our study, occurs
relatively infrequently in the pediatric intensive
care unit (PICU). The reported incidence of acute
respiratory distress syndrome in patients admitted to
the PICU varies between 1.4% and 3.9%"""'%. However,
the mortality rates associated with acute respiratory
distress syndrome vary considerably between studies,
with rates reported at 26% to as high as 61%!">7),

Although our study highlights the most common
causes of pediatric airway referrals at our institution,
the findings must be interpreted in the light of its
limitations. First, our study was limited by its small size.
This precluded us from making relevant comparisons
with the findings of other studies. Second, the lack
of detailed computerized notes post-surgery did
not permit us to record additional details regarding
patients’ recovery after surgical intervention. In
addition, the exact cause of extubation failure was not
documented in patients'files.

In the current study, bronchoscopy was the
most frequently performed surgery, followed by
tracheostomy.

The average length of stay was two weeks and
12.5% stayed for two months post procedures.
Regarding other issues related to the original diagnosis
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of the patients included in the study 6.25% had
tracheostomy malfunction, 6.25% complicated by
emphysema ended by removal of the tracheostomy,
12.5% were complicated by chest infection (gram
negative bacilli in respiratory culture) in which one was
admitted to PICU, mortality was reported in 25% due
to unknown causes (lack of documentation) and 50%
of the patients lost follow up with both pediatric and
ENT teams.

Conclusion

Pediatric airway emergencies referral is uncommon.
Failure to extubate is the most common etiological
factor and bronchoscopy is the most commonly
performed procedure. The majority of these patients
are premature, suffer other systemic disorders
and usually required multiple surgeries during the
follow-up period.
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