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CASE REPORT

Congenital High Airway Obstruction Syndrome:
Antenatal Ultrasound Findings
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ABSTRACT
Objective: The objective of this study was to describe the
antenatal ultrasound appearances of congenital high airway
obstruction syndrome (CHAOS), which typically manifests
as large echogenic lungs acquiring whole of the thorax and
dilatation of the trachea distal to the obstruction and causing
intrinsic laryngeal/tracheal obstruction.
Case report: A 30-year-old pregnant female with 24 weeks
gestation come for routine absolute neutrophil count (ANC)
scan. Ultrasonography (USG) was performed, and large echogenic lungs occupying whole of the thoracic cavity compressing the heart in between and causing inversion of the bilateral
domes of the diaphragm were found. There was dilatation of
the tracheal distal to the lesion and polyhydramnios.
Conclusion: The described USG ﬁnding of CHAOS may be
useful in deciding when to include this entity in the differential
diagnosis of enlarged echogenic lungs.
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INTRODUCTION
Congenital high airway obstruction syndrome is
defi ned as complete or partial obstruction of the fetal
upper airways. This clinical condition was brought
into notice first by Hedrick in the late 1900s.1 The true
incidence of CHAOS is unknown. It is usually incompatible with life and results in stillbirth or death shortly
after delivery due to airway obstruction.2 The CHAOS
is usually caused by intrinsic atresia or stenosis of the
larynx or trachea and obstructing laryngeal cysts and
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obstructing tumors of the oropharynx and the cervical
regions. Moreover, laryngeal atresia appears to be the
most frequent cause.1,3 Bilaterally enlarged hyperechoic
lungs, dilated airways, and ﬂattened or inverted diaphragm are the typical prenatal sonographic fi ndings.
The other fi ndings that can be associated with this
are fetal anasarca, polyhydramnios, and nonimmune
hydrops.4 Prenatal definition of fetal airway obstruction
has come into prominence with the hope of neonatal
outcome improvements due to the recently described
management options.5

CASE REPORT
A 30-year-old pregnant female with 24 weeks gestation come for routine ANC scan. On USG, there was
enlarged echogenic lungs (Fig. 1) occupying whole of the
thoracic cavity compressing the heart in between (Fig. 2)
and causing inversion of the bilateral domes of the
diaphragm (Fig. 3). There was dilatation of the trachea
distal to the atresia (Fig. 4) and polyhydramnios (Fig. 5).
There was also presence of club feet (Fig. 6) and absence
of unilateral kidney (right) (Fig. 7). She was para 2 with
normal first child.
We explained the family of the patient about the
possible unfavorable outcome and asked the patient for
the autopsy of the fetus but family refused.
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Fig. 1: Transverse ultrasound image with large echogenic lungs
occupying whole of the thoracic cavity and causing compression
of the heart
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Fig. 2: Coronal ultrasound image with echogenic lungs and
dilatation of the trachea distal to the obstruction

Fig. 3: Coronal ultrasound scan with bilateral enlarged
echogenic lungs causing inversion of the diaphragm

Fig. 4: Transverse ultrasound scan revealing central axis of the
heart compressed between the enlarged echogenic lungs

Fig. 5: Transverse ultrasound image with absence
of right kidney

Fig. 6: Ultrasound image revealing club foot

Fig. 7: Ultrasound scan revealing single large amniotic fluid
pocket: Polyhydramnios

DISCUSSION
Smith and Bain6 have classified laryngeal atresia into
three types: Type I, in which there is complete atresia of
the larynx with midline fusion of the arytenoid cartilages

and intrinsic muscles; type II, in which there is infraglottic obstruction which is usually characterized by a
dome-shaped cricoid cartilage obstructing the lumen; and
type III, in which there is occlusion of the anterior fibrous
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membrane and fusion of the arytenoid cartilages at the
level of the vocal processes. Laryngeal atresia is a rare
congenital malformation and is usually fatal. The malformation is caused by nondevelopment of the 6th branchial
arch during normal embryological development.
Laryngeal atresia can be associated with various
syndromes like partial trisomy 9 and 16, resulting in
maternal translocation, which has also been reported in
the literature.7,8
Antenatal USG shows dilated tracheobronchial tree,
an enlarged hyperechoic lungs, ascites, and an inverted or
ﬂattened dome of the diaphragm. In high airway obstruction, the nonclearance of ﬂuid from the lungs results in
parenchymal hyperplasia, which is apparent on USG as
enlarged hyperechoic lungs; this condition was recognized
by Dolkart et al,9 Morrison et al,10 and Liggins.11 In laryngeal atresia, the trachea is dilated because of nonclearance
of ﬂuid (which is normally secreted by the lungs). An
enlarged lung causes compression of the great veins and
the right atrium, and this leads to ascites.10,12 Compression
of the esophagus due to a dilated trachea results in polyhydramnios.13 The identification of airway obstruction
is important to establish the diagnosis of CHAOS and to
distinguish it from other causes of echogenic lungs, such
as bilateral congenital cystic adenomatoid malformation or
sequestrations. It is also necessary to distinguish CHAOS
from extrinsic causes of airway obstruction. The level of
airway obstruction needs to be established with accuracy
if any intervention is planned as it can help to choose
between fetal and neonatal interventions.14
Magnetic resonance imaging (MRI) also shows a
dilated airway up to the level of the obstruction and is
better at identifying the level of obstruction due to higher
intrinsic soft tissue contrast. The MRI findings include
increased lung volumes with abnormally increased
signal. There may be ﬂattening or inversion of the diaphragm, small anteriorly displaced heart with centrally
positioned axis, ascites, and other features of nonimmune
hydrops, polyhydramnios, limb anomalies, etc.14
This malformation is generally fatal; however, there
are reports of a few cases that have been successfully
treated with neonatal interventions, such as ex utero
intrapartum treatment.15,16

CONCLUSION
Congenital high airway obstruction syndrome is a
rare cause of congenital airway obstruction, which is
incompatible with life. Antenatal imaging with ultrasound usually shows typical findings, which can lead to
diagnosis and can be helpful in early termination of the
pregnancy. The ANC USG is used for the diagnosis, but
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MRI is considered superior to ultrasound in identifying
the level of obstruction.
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