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ABSTRACT

Congenital high airway obstruction syndrome in neonates is a rare, life-threatening condition characterized by upper
airway obstruction. Typically diagnosed prenatally through advanced imaging, CHAOS results from anomalies such
as laryngeal atresia or web or tracheal stenosis. Neonates with CHAQS face respiratory distress at birth, necessitating
prompt intervention. Management often involves ex-utero intrapartum treatment procedure or tracheostomy to
establish a secure airway. Timely diagnosis and multidisciplinary collaboration are crucial for optimizing outcomes in
affected infants. Despite its rarity, CHAOS demands heightened clinical awareness to ensure swift, tailored
interventions and improve the chances of neonatal survival. We report here a case of CHAOS which was not
diagnosed on antenatal ultrasonography.
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INTRODUCTION

Congenital high airway obstruction syndrome (CHAOS)
is characterized by complete or partial blockage of the
fetal upper airways. The recognition of this clinical
condition dates back to the late 1900s when Hedrick first
highlighted it.> The true incidence of CHAOS remains
unknown. Failure to identify the syndrome during the
prenatal period often leads to stillbirth or early post-
delivery mortality.?  Fortunately, contemporary
advancements in prenatal imaging contribute to increase
in utero recognition. Common sonographic indicators
include bilaterally enlarged hyperechoic lungs, dilated
airways, and altered diaphragm shape. Fetal ascites and
non-immune hydrops may also accompany this
condition.® The emerging management strategies
underscore the growing significance of prenatal

identification, offering prospects for enhanced neonatal
outcomes.* Here, we report a case of congenital high
airway obstruction syndrome due to laryngeal web which
was not diagnosed antenatally. We also review the
relevant literature in brief.

CASE REPORT

A 36-year-old female (G2P1L0AL), IVF conception, PIH
on labetalol, Hypothyroidism on thyronorm, antenatal
Scan done at 18weeks showed SLIUF AFI 16 Doppler
normal. Another scan done at 30 weeks showed cardiac
fetal echogenic speck and no other abnormality. At 37+4
weeks, she presented in our hospital, and was taken for
elective LSCS in view of breech presentation. Male
infant delivered by Elective LSCS breech presentation,
but had difficult extraction, forceps assisted, born limp
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and cyanosed, after initial steps of resuscitation as per
NRP, PPV given for 60 sec HR increased color improved
but had labored breathing. APGAR at 1 and 5 mins was 3
and 8 respectively. Infant was shifted to NICU on neo
puff in view of respiratory distress and labored breathing.
Postnatal Infant had weak cry with muffled sound,
labored breathing and stridor.

Figure 1: Direct laryngoscopy view of vocal cord
during intubation showing some web/ band like
membrane difficult to pass ET tube.

Figure 2: (a) Sagittal reconstruction of the neck
showing tracheostomy tube; (b) sagittal
reconstruction image shows thin web in trachea
travesing anteroposteriorly at the level of C3
vertebra; (c) sagittal reconstructed image show patent
tracheal lumen above and below the web with
tracheostomy tube noted inferiorly.

ENT review was taken immediately in view of stridor,
abnormal voice, they diagnosed laryngomalacia and
advised no active intervention required. In view of
respiratory distress, infant was Put on NIV with FiO2
60%. Within 1 hour of birth infant had seizures for which
was loaded with injection phenobarbitone. The
respiratory distress kept increasing and did not settle on
NIPPV, hence in view of increasing and worsening
distress intubation tried but was unsuccessful and
difficult, even smallest ETT failed, hence anticipated
some congenital high airway obstruction and as per

protocol call for help was done and anaesthetist and
ENT/pediatric surgeon were called.

Anaesthetist help was asked but still intubation was failed
due to obstruction visualized between vocal cord. ENT
consultation was sought in view of worsening distress
and need for tracheostomy, till then infant was put LMA,
bag and LMA and if required bag and mask as per need
with 100% FiO2 was required intermittently. ENT review
was taken immediately in view of stridor, abnormal
voice, they diagnosed laryngomalacia and advised no
active intervention required. In view of respiratory
distress, infant was Put on NIV with FiO2 60%.

Normal Anatomy CHAOS

Stenosis/Alresia
of the trachea

Lungs distended
with fluid

Invernted
digphram

Hydrops

Figure 3: Schematic representation of normal and
CHAOS anatomy.*®

Figure 4: EXIT procedure.*

Within 1 hour of birth infant had seizures for which was
loaded with injection phenobarbitone. The respiratory
distress kept increasing and did not settle on NIPPV,
hence in view of increasing and worsening distress
intubation tried but was unsuccessful and difficult, even
smallest ETT failed, hence anticipated some congenital
high airway obstruction and as per protocol call for help
was done and anaesthetist and ENT/pediatric surgeon
were called. Anaesthetist help was asked but still
intubation was failed due to obstruction visualized
between vocal cord. ENT consultation was sought in
view of worsening distress and need for tracheostomy, till
then infant was put LMA, bag and LMA and if required
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bag and mask as per need with 100% FiO2 was required
intermittently.

Around 2 hours of life, infant had sudden bradycardia and
cardiac arrest twice revived after CPR and injection
adrenaline. Post resuscitation started on inotropes and
fluids. Continues bag and mask given. Immediately
pediatric surgeon (as ENT surgeon was not available at
that time, nor video laryngoscope or neonatal
bronchoscope was also not available) was called for
emergency tracheostomy and tracheostomy was done by
surgeon, infant was put on invasive ventilator on SIPPV
mode. After initial stabilization CECT was done and MRI
was planned. CECT with 3D reconstruction showed thick
membrane like stricture of thickness 1.2 mm seen 10 mm
below level of epiglottis causing complete stenosis of
lumen s/o web, Area of consolidation with multiple air
bronchogram and ground glassing is seen in basal
segment of both lobes with bilateral mild pleural
effusion. Severe reflux of contrast seen in right hepatic
vein and Subsegmental venosus channels opacifying the
right lobe of liver.

FETOSCOPIC LASER

Figure 5: Fetoscopic Laser decompression.'4

ECHO: Small ASD 6 mm left to right, PDA 2.2 mm left
to right, Normal ventricular function. USG whole
abdomen showed Gall bladder wall thickened, Minimal
free fluid in pelvis, Portal triad appears prominent in both
lobes. MRI was refused by parents. Infant was very sick
on ventilation, on multiple inotropes dopamine,
dobutamine and nor epinephrine, IV antibiotics like
Meropenem, at 12 hours of life infant had multiple
episodes of seizures which was not aborted with
levetiracetam and phenobarbital, hence Midazolam
infusion started. Also, infant didn't pass urine for which
urinary catheter was inserted which showed meconium
suggestive of vesicorectal fistula, also infant had
hypospadias.

In view of multiple congenital anomalies and poor
neurological outcomes, future surgeries required was
discussed with parents right in the beginning itself. In
hospital stay with very sick condition, parents opted no
escalation hence only palliative treatment and supportive
symptomatic treatment continued in the form of

ventilation, fluids, inotropes, seizure medications. Infant
again went in cardiac arrest at around 42 hours of life and
could not be revived and was declared dead. Diagnosis:
Term 37+4/ AGA/male/multiple congenital anomalies/
congenital high airway obstruction syndrome with
laryngeal web/ neonatal seizure/encephalopathy/vesico-
rectal fistula/ASD/PDA.

DISCUSSION

CHAOS is an exceedingly rare condition with a grim
prognosis, where the proximal airway faces complete or
partial obstruction. While the true incidence remains
unknown, emerging evidence suggests it might be more
prevalent than previously believed.2>%% The medical
literature has documented over 100 case reports and
several case series detailing CHAOS cases.” This
condition is typically fatal if not addressed, as fetal lung
fluid outflow obstruction triggers pulmonary hyperplasia.
Prenatal ultrasound examinations reveal distinct
characteristics, including symmetrically enlarged and
highly echogenic lungs, a dilated and fluid-filled trachea,
and bronchi, along with inverted hemidiaphragms. The
compressed lungs often lead to a small heart, centrally
positioned within the thorax. Fetal ascites and occasional
hydrops are common findings.3>68-11

CHAOS is a rare and often fatal syndrome, with reported
associations with certain genetic syndromes and
chromosome aberrations, although the exact cause
remains unidentified. Antenatal sonographic
examinations reveal distinct patterns, facilitating early
diagnosis, a crucial factor if fetal intervention is being
contemplated. The only potential lifeline for an affected
fetus appears to be the ex-utero intrapartum treatment
(EXIT). The primary aim of this procedure is to establish
a functional airway for the infant before terminating the
fetomaternal circulation, enhancing the chances of
survival.

In instances of unidentified syndromes during the
prenatal phase, it commonly leads to stillbirth or death
shortly post-delivery. The overall prognosis remains
grim, and survivors face significant medical and surgical
challenges even after undergoing fetal intervention.
Enhancing neonatal survival is achieved through the
implementation of a carefully orchestrated EXIT
procedure during a controlled near-term caesarean
section.21213 As a result, the significance of prenatal
diagnosis becomes crucial in such scenarios.

If a syndrome goes unnoticed during the prenatal period,
it commonly leads to stillbirth or post-delivery fatality.
The prognosis is generally grim, and survivors often face
substantial and enduring medical and surgical difficulties
even after successfully navigating fetal intervention.
Without interference, CHAQS carries a 100% perinatal
mortality rate. Although chances of survival may increase
with treatments like fetoscopic procedures and EXIT,
CHAOS is associated with elevated morbidity and
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mortality. In a case series by Maria et al ultrasound
diagnoses were conducted between 13 and 22 weeks of
gestation in six reported cases.®

Five pregnancies were terminated at the parent’s request,
and one infant born at 8 months via caesarean section for
placenta previa died shortly after birth. Amniocentesis in
two cases revealed aneuploidy karyotype (18 trisomy).
Another study by Lee et al reported on 13 prenatally
diagnosed CHAOS cases, with 7 lost to follow-up and 6
postnatally confirmed.'” Except for one, all fetuses were
delivered via caesarean section with an EXIT procedure.

Two patients had concurrent congenital heart diseases
requiring multiple cardiac surgeries, leading to
developmental delay. The remaining 4 showed normal
development, except for expressive language. Two
infants succumbed to respiratory complications, while the
other 4 survived. All 4 live patients underwent
tracheostomy with planned reconstruction surgery, and
three children are now capable of phonation.

Key takeaways

Key takeaways include the need for meticulous
observation of deviations from normal fetal anatomy to
comprehend the pathophysiology of the disease. High-
quality imaging, capturing sagittal, parasagittal, and
sectional fetal anatomy, significantly enhances diagnostic
accuracy. The multidisciplinary approach emphasizes the
importance of a well-supported team comprising fetal
surgeons,  pediatric and ENT surgeons, and
neonatologists. Furthermore, it underscores the necessity
for appropriately sized neonatal instruments, such as
neonatal video laryngoscopes, tracheostomy tubes, and
bronchoscopes, acknowledging potential challenges in
resource-limited settings.

CONCLUSION

In conclusion, the timely prenatal identification is pivotal
not only for the survival of the fetus but also for strategic
planning of EXIT procedures. It is essential to adopt a
multidisciplinary approach, involving ENT and pediatric
surgeons at an early stage. This proactive collaboration
aims to anticipate challenges in airway management,
necessitating the presence of backup ENT and pediatric
surgeons for emergency tracheostomy. Additionally, the
preparation should include the availability of neonatal
video laryngoscopes, tracheostomy  tubes, and
bronchoscopes.
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