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Introduction

Respiratory failure in infants and children is a common cause of intensive care unit (ICU)
admission, and diseases that jeopardize the airway are the most frequent cause of cardiac
arrest in neonatal and pediatric patients.l 2 In neonates specifically, there are numerous
causes for respiratory distress, with upper airway obstruction being an important source of
morbidity and mortality in this population.3: 4 This case will discuss the diagnosis and
management of acute upper airway obstruction and subsequent difficult airway management
in a previously well neonate.

Case summary

An eighteen day old term infant with an unremarkable perinatal and birth history presented
to the Emergency Department (ED) with acute onset, severe respiratory distress.

Prior to presentation, the patient had no evidence of fever, fussiness, or congestion. Family
members reported a nonproductive cough and intermittent noisy breathing since birth, with
increased noisiness during feeding. On presentation, the patient was noted to be tachypneic
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with respiratory rates in the 70s, significant sternal retractions, nasal flaring, and oxygen
desaturations. Lung exam revealed poor aeration bilaterally, but perfusion was adequate.

Due to impending respiratory failure, providers emergently initiated modified rapid
sequence intubation using atropine for premedication, etomidate for sedation, and insuring
ability to bag mask ventilate prior to paralysis with rocuronium. Vocal cords were not
visualized on the initial intubation attempt. The infant was bag mask ventilated and oxygen
saturations were maintained initially, but ventilation and oxygenation became progressively
more difficult, with increased abdominal distension and worsening gas exchange.
Progressive hypoxia led to a brief bradycardic arrest during continued attempts to establish
an artificial airway, and patient received chest compressions, epinephrine, and atropine prior
to restoration of adequate heart rate. During attempts, the emergency airway, pediatric
anesthesia, and pediatric otolaryngology teams were called. Successful endotracheal
intubation was achieved with a 2.5 mm uncuffed endotracheal tube on the tenth attempt, by
the fifth provider, the pediatric otolaryngology attending. Hyperextension of the neck and
cricoid pressure were required, and despite these manipulations, the airway was described as
anteriorly displaced with a grade 111 view. Advanced airway devices such as a laryngeal
mask airway or fiberoptic scope were not attempted during intubation. Upon intubation, gas
exchange improved immediately, and the patient was transported to the Pediatric Intensive
Care Unit (PICU) for further evaluation and management.

Initial examination in the PICU showed no facial dysmorphisms, adequate perfusion in all
extremities, no cardiac murmur, and clear breath sounds bilaterally. Laboratory studies
included an arterial blood gas with a pH of 7.38, paCO, of 32 mm Hg, and paO, 324 mm
Hg on FiO, of 1.0. There was no organ dysfunction as evidenced by normal liver enzymes,
renal function tests, and lactate. Further evaluation included a normal chest radiograph,
normal transthoracic echocardiogram, negative sepsis evaluation, and an
electroencephalogram (EEG), which was obtained as a routine evaluation for hypoxic
ischemic encephalopathy status post the patient’s code event. The EEG demonstrated diffuse
slowing consistent with nonspecific encephalopathy, likely secondary to medication effect.

Throughout his PICU course, the patient required minimal ventilatory support and had no
evidence of lung disease as the etiology for his respiratory failure. Given concern for upper
airway obstruction, the patient was evaluated in the operating room. Rigid bronchoscopy
suggested the presence of a large tongue mass that displaced the airway and epiglottis
anteriolaterally, but complete visualization and further characterization were not possible
(Figure 1). Flexible bronchoscopy revealed similar findings, and magnetic resonance
imaging (MRI) was then performed to better delineate the anatomic abnormality, presumed
to be either a lingual thyroglossal duct cyst or lingual thyroid. MRI revealed a 1.0 cm x 1.1
cm x 1.2 cm nonenhancing mass at midline at the base of the tongue that displaced the
endotracheal tube rightward. (Figure 2) Normally positioned thyroid tissue was noted, and
the lesion was presumed to be a thyroglossal duct cyst.

The patient then underwent repeat direct laryngoscopy and marsupilization of the lesion, and
pathology was consistent with thyroglossal duct cyst. He was subsequently extubated to
nasal CPAP and quickly weaned to room air. Two days after extubation, he was transferred
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to the general pediatrics ward for ongoing management and was ultimately discharged home
without need for respiratory support.

Discussion

This report describes an infant with acute respiratory failure secondary to upper airway
obstruction. Given the wide differential diagnosis for respiratory distress in neonates, upper
airway obstruction is often not the first consideration as a potential etiology beyond the
immediate newborn period.> 8 Infants with upper airway obstruction most commonly
present with stridor, and while the differential diagnosis of airway obstruction is broad, the
most likely etiology for upper airway obstruction in a previously health infant is
laryngomalacia.® (Table 1)

In this case, airway obstruction was secondary to a lingual thyroglossal duct cyst. This
lesion is an uncommon congenital anomaly, comprising only 0.6-3% of thyroglossal duct
remnants, which occur in 700 of 10,000 births.” Lingual cystic remnants of the thyroglossal
duct result from canalization of an epithelial remnant that connects the migrating thyroid
gland to the foramen cecum of the tongue, leading to subsequent mucous production and
resulting cyst formation.® Though rare, these anomalies may cause fixed or dynamic upper
airway obstruction by a ball-valve mechanism between the cyst and the laryngeal inlet.®

As compared to other thyroglossal duct remnant diseases, which most commonly present as
midline neck masses in the setting of superinfection,3 lingual cysts may preclude routine
identification due to their more obscure location. In a series reported by Bai et al., only one
of nine cysts was identified by tongue spatula, with eight of nine cysts being identified by
laryngoscopy.10 However, identification with laryngoscope is not always possible. In
addition, as in this case, preceding symptoms may be subtle and non-specific, including
dysphonia’ or mild feeding difficulties.11 If unidentified, the presence of a lingual
thyroglossal duct cyst causing upper airway obstruction may be associated with significant
risk for mortality.12 13 Several case reports describe an infant death, initially presumed to be
due to Sudden Infant Death Syndrome (SIDS), but subsequently thought attributable to large
lingual thyroglossal duct cysts.8: 1415 Thus, a high index of suspicion for this possible
lesion is necessary in infants who present with signs and symptoms of upper airway
obstruction.16 If suspected, further work-up should include evaluation by a pediatric
otolaryngologist and cross sectional imaging with either computed tomography (CT) or
MRI.3 Surgical intervention for a lingual thyroglossal duct cyst can be curative. However,
prior to surgical intervention, one must confirm normal placement and functioning of
thyroid tissue given the possibility of lingual thyroid presenting similarly on cross-sectional
imaging. ’

As indicated by this case, the etiology of upper airway obstruction may be obscure in an
infant presenting with acute respiratory compromise. Thus, recognition of the potential for a
difficult airway and need for advanced airway management are central to preventing
potential morbidity and mortality. The American Society of Anesthesiologists ‘Practice
guidelines for management of the difficult airway’ suggest that while “there is insufficient
published evidence to evaluate the effect of a bedside medical history or predicting the
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presence of a difficult airway...there is suggestive evidence that some features of a patient’s
medical history ...may be related to the likelihood of encountering a difficult airway”.17 In
addition to a suggestive history, 4 11, 12 features of the physical examination could also be a
clue to the possibility of a difficult airway.1”- 18 Among the suggestive historical clues
include difficulty with feeding, stridor, respiratory distress of acute onset, positional change
in work of breathing, and history of a difficult intubation. Physical examination features
suggestive of a difficult airway include micrognathia, macroglossia, glossoptosis, short neck
or limited range of motion, highly arched or narrowed palate, midface hypoplasia, and
respiratory distress in the absence of adequate air entry. In the case of suggestive history or
physical examination, practice guidelines suggest benefit from a preplanned strategy,
consisting of early notification of a specialized airway team, refraining from paralysis until
capacity to control ventilation is certain, and available alternatives to endotracheal
intubation with rigid laryngoscopy (Figure 3).17:19

Existing alternatives to endotracheal intubation with rigid laryngoscopy include various
tools for fiberoptic-guided intubation and intubation via video laryngoscopy. These options
improve the view of the larynx and may therefore minimize the trauma and risk for
prolonged hypoventilation associated with repeated attempts at direct laryngoscopy.
However, the use of these aids requires the adoption and maintenance of an additional skill
set to manipulate the endotracheal tube through the vocal cords under indirect
visualization.1® Furthermore, these tools are often not readily available, and additional delay
of adequate gas exchange may be avoided by placement of a laryngeal mask airway (LMA).
LMAs are more readily available, easily placed, and may facilitate adequate gas exchange
while awaiting specialist assistance for a more definitive airway in the setting of difficult
intubation. In rare cases, such as in some airway lesions below the vocal cords,1® an
appropriately positioned LMA is ineffective in restoring ventilation and a surgical airway
may be required.20 Most commonly, this surgical airway is placed by trained personnel via
needle crycothyroidotomy.2! Alternatively, extracorporeal membrane oxygenation (ECMO)
may be needed as a bridge to definitive surgical intervention in neonates, infants, and
children with significant upper airway obstruction in whom an artificial airway cannot be
established.22: 23

This case demonstrates that awareness and planning are important for all patients with acute
respiratory distress given the potential risk for a difficult airway, even when there are no
clear historical or physical examination features that would be suggestive. Evidence
suggests that the incidence of a difficult airway is 1-18% in adults24-26 and may be as high
as 15% in neonatal and pediatric patients.2”:28 Additionally, adult and pediatric studies have
described significant morbidity and mortality associated with advanced airway management,
with adverse events occurring in 14-47% of intubations.2> 29. 30 While respiratory distress is
a common presentation in neonates,8: 31 practitioners should be vigilant in considering a
broad differential diagnosis, including uncommon diagnoses such as upper airway
obstruction. In the event that advanced airway support is necessary, appropriate recognition
and preparation for a difficult intubation may prevent significant morbidity and mortality for
patients with acute respiratory failure.
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Figure 1.
Schematic of rigid bronchoscopy indicating anterolateral displacement of the airway and

epiglottis to the right of the image by apparent tongue mass. Large tongue mass shown at the
left of the image at approximately 9 o’clock.
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Figure 2.
MRI images demonstrate a 1.0 cm AP x 1.1 cm ML x 1.2 cm CC T2 hyperintense,

nonenhancing mass at midline at the base of the tongue.
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Table 1

Potential causes of upper airway obstruction by typical age

Neonates and Infants

(0-12 months of age)

Toddlers and Pre-School Age
(1-5 years of age)

Choanal atresia/stenosis

Tonsillar and adenoid enlargement

Laryngomalacia/tracheomalacia/stenosis

Croup

Vascular ring/sling

Bacterial tracheitis

Airway masses (e.g. vascular malformations, papillomas, cysts)

Retropharyngeal abscess

Tracheal/laryngeal webs

Foreign body
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