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A male infant with a birthweight of 2,500 g (between the 3rd and 1oth percen-
tile) is born at 37 weeks’ gestation to a 27-year-old primigravida woman with
severe polyhydramnios (amniotic fluid index of 37 cm). After delivery, the neo-
nate is vigorous, with an Apgar score of 8 and g at 1 and 5 minutes of age,
respectively. He develops excessive frothy oral secretions, and the neonatology
team is unable to pass a nasogastric tube. Chest radiography shows the coiling
of a nasogastric tube with air in the stomach suggestive of esophageal atresia
(EA) with tracheoesophageal fistula (TEF).

On day 4 of age, a primary surgical repair of the TEF with eso-esophageal
anastomosis is performed under mild tension. Initially, the neonate receives
minimal ventilator settings (mean airway pressure 8 cm H,O, positive end-expi-
ratory pressure of 5 cm H,O, and fraction of inspired oxygen [FiO,] o.21) for 4
days. Three days after surgery, the neonate undergoes extubation to noninvasive
positive pressure ventilation and is then weaned to high-flow nasal cannula on
postoperative day 4. Soon after extubation, the infant develops intermittent stri-
dor but is weaned to high-flow nasal cannula by postoperative day 4. The stridor
progresses over the next 48 hours, and a video of the infant at that time is
shown (Video 1).

QUESTION 1

The stridor in this infant occurs in which of the following phases of respiration?

A. Inspiratory phase
B. Expiratory phase
C. Biphasic

The infant’s stridor was present at rest but worsened with crying. There was
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Video 1. Infant at 8 days of age.

cause of the stridor, flexible bronchoscopy was done trans-
nasally using a 2.8-mm video bronchoscope (Video 2); this
procedure was performed with minimal sedation to

ensure spontaneous respirations.

QUESTION 2

Based on this infant’s clinical course and findings in the
flexible bronchoscopy, the most likely diagnosis in this
infant is:

A. Double aortic arch

B. Laryngomalacia

C. Subglottic edema or stenosis
D. Tracheomalacia

E. Vocal cord palsy

DISCUSSION

In infants with stridor, a careful clinical assessment of the
stridor can provide information about the type, severity,
and level of obstruction. In Video 1, the infant has inspira-
tory stridor during agitation that is associated with supra-
sternal and sternal retractions and oxygen desaturations.
In addition, the infant’s hoarse cry suggests vocal cord
swelling or injury. Of note, bronchoscopy (Video 2) reveals
that the infant has reduced and paradoxical vocal cord
movements (Figs 1 and 2), suggestive of bilateral vocal

Video 2. Flexible bronchoscopy.
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Figure 1. Vocal cords during expiration. Note the limited abduction and a
small glottis opening.

cord paralysis (VCP). The video also demonstrates the
presence of a repaired TEF in the posterior wall of the
midtrachea (Figs 3 and 4) with nonpulsatile narrowing of
the trachea. There was no variability with respirations,
thus ruling out tracheomalacia. The lower trachea
appeared normal. The infant’s improvement in oxygen sat-
urations with high-flow cannula was likely because of the
airway stents. The infant was discharged with orogastric
feedings at 3 weeks; he did not have any stridor and was
feeding well on follow-up at 3 months of age.

VCP is the absence of movements of the vocal folds fol-
lowing dysfunction of the recurrent laryngeal nerve. This
nerve is a branch of the vagus nerve that runs along the
lateral surfaces of the trachea near the tracheoesophageal
groove and is vulnerable to injury during surgeries of the
neck and thorax. (1) Similar to the patient in this case,
bilateral VCP presents with inspiratory stridor at rest that
worsens upon agitation. VCP has been reported to occur
in 3% to 11.2% of patients following EA/TEF repair. (1)(2)
According to a retrospective review, 48% of the postopera-
tively diagnosed cases were bilateral, and the etiology was
mostly (43%) iatrogenic. (3)(4)

A double aortic arch is a rare cause of stridor in infants
and is known to be associated with EA/TEF. (5) The mean

Figure 2. Vocal cords during inspiration. Note the position of cords during
inspiration is in adduction, suggesting a paradoxical cord movement.
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Figure 3. Midtracheal image showing the tracheal end of the repaired fis-
tula (arrow).

age at diagnosis for this vascular ring is 6 months, but it
can present earlier. The clinical features are related to
compression of the esophagus and trachea, such as dys-
phagia or difficulty in feeding and stridor in the expiratory
phase. Computed tomography angiography is considered
the gold standard for diagnosis. In children with a double
aortic arch, flexible bronchoscopy may show pulsatile com-
pression in the midtrachea.

Laryngomalacia typically presents with inspiratory stri-
dor and is the most common cause of congenital stridor
in neonates. (6) Affected patients typically have inspiratory
stridor that increases with feeding, crying, agitation,
supine positioning, and upper respiratory tract infections.
In patients with laryngomalacia, the inspiratory stridor
decreases with neck extension and in the prone position.
In this case, the infant had stridor mainly when crying,
with no significant decrease in stridor with neck extension
and prone position, making laryngomalacia less likely. (7)
In a retrospective study, laryngeal anomalies were associ-
ated with approximately 30% of cases of TEF, and of
these, 4.3% were found to be laryngomalacia. (8) Move-
ments of laryngeal structures should be analyzed in a
spontaneously breathing infant to diagnose laryngomala-
cia. During bronchoscopy, an omega-shaped epiglottis
with inspiratory supraglottic tissue collapse is the hallmark

Figure 4. Significant midtracheal narrowing.

of laryngomalacia. (6) However, in our case, flexible bron-
choscopy did not demonstrate these findings, thus ruling
out laryngomalacia.

Subglottic stenosis can be congenital or acquired.
Acquired subglottic stenosis has been recognized as a
postoperative complication in 12.9% of TEF patients. (8) It
has also been seen as a result of subglottic injury caused
by endotracheal intubation, especially if prolonged. The
presence of stridor during both phases of respiration
remains the most common symptom of a subglottic
lesion, which was not noted in our patient. Flexible bron-
choscopy ruled out the possibility of stenosis or edema.

The incidence of congenital tracheomalacia has been
reported to be at least 1 in 2,100 and has been found to be
associated with EA. (4) Indeed, a retrospective study found
that tracheomalacia is the most common airway finding in
37.4% of patients with TEF. (8) Localized secondary tra-
cheomalacia may occur due to compression from a vascu-
lar malformation (such as a double aortic arch). (5)
Acquired forms of tracheomalacia may develop as a result
of prolonged ventilation, tracheostomy, or severe tracheo-
bronchitis. Intrathoracic tracheomalacia causes excessive
trachea collapse during expiration, whereas extrathoracic
tracheomalacia causes tracheal collapse during the inspira-
tory phase. This leads to the presence of monophonic
(expiratory) wheezing in patients with intrathoracic trache-
omalacia and inspiratory or biphasic stridor in patients
with extrathoracic tracheomalacia. In addition to these
symptoms, a ‘barking cough’ and increased work of
breathing is often present. In a patient with tracheomala-
cia, bronchoscopy typically shows dynamic tracheal com-
pression with respiration, which was not found in our
patient. Preoperative bronchoscopy is not a routine prac-
tice; instead, it is need-based.

Correct Responses:

Question 1: A. Inspiratory phase

Question 2: E. Vocal cord palsy

American Board of Pediatrics
Neonatal-Perinatal Content
Specifications

« Know the clinical features of an infant with airway
obstruction.

« Plan appropriate diagnostic evaluation and manage-
ment for an infant with airway obstruction.
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