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Abstract

Apnoea in infancy can have central or obstructive origin. Some of these episodes have
mixed origin. The management of these depend on the cause and in some cases, this may
require a long course of treatment in form of medical or surgical options. We report a rare
case of central apnoea secondary to Arnold Chiari malformation type II. All investigations
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and input from neurologist pointed towards PEAC (prolonged expiratory apnoea with

cyanosis) and correlated them with Type II Chiari Malformation.
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Introduction

Southhall first presented the notion of prolonged expiratory
apnoea in children in 1985, demonstrating a relationship between
upper airway obstruction and severe hypoxemia.! These may be
obstructive or central in origin. Obstructive apnoea in some patients
with Arnold Chiari Malformation may be reversed by optimal control
of hydrocephalus with or without cervical decompression. These
patients may also develop episodes of cyanotic expiratory apnoea of
central origin (PEAC- prolonged expiratory apnoea with cyanosis).
This form of apnoea does not respond to surgical or medical treatment
and may show progressive worsening over time.> Compression with
traction on the cranial nerve, particularly of cervical rootlets of the
vagal nerve which innervate the cricoarytenoid muscle for vocal cord
abduction, produces ineffective vocal cord abduction in these patients.

Case report

This is report of a baby girl who was born at 35 weeks gestation
with antenatal diagnosis of spina bifida. She was born to young
parents who were non consanguineous. Postnatal MRI diagnosed
Arnold Chiari Malformation type II associated with hydrocephalus.
A VP shunt was inserted for hydrocephalus at two weeks of age.
She was discharged home after recovering from the surgery. At one
month of age, she presented to accident and emergency department
with breathing difficulty and distress. She was clinically diagnosed
with bronchiolitis at this point. She deteriorated on the fourth day of
illness and had to be intubated and ventilated because an episode of
prolonged apnoea. During her stay on PICU, she had multiple apnoeic/
desaturation events and this prevented any attempt at extubation.

Failure to extubate prompted investigating for a cause. Micro
laryngeal bronchoscopy revealed bilateral vocal cord palsy. Speech
and language therapy team reported that her swallow was unsafe on
assessment. In view of her apnoeic events and vocal cord palsy, a
decision was made to perform a tracheostomy and start non invasive
ventilation. Despite being ventilated, she had multiple profound and
life threatening desaturation episodes. Most were self-terminating,
lasting up to 10 seconds, some requiring stimulation and a few requiring
bag-tracheostomy ventilation. These episodes were attributed to
her underlying neurological condition i.e. Arnold Chiari Type II
malformation. Polysomnography established the apnoeic episodes
and the physiologist determined them to be central in origin. She

was reviewed by neurologist who formally diagnosed them as PEAC
(prolonged expiratory apnoea with cyanosis) and correlated them with
Type II Chiari Malformation. She was sent home with a care package
that included overnight non invasive ventilation by NIPPY in form of
pressure support BiPAP, suction equipment and oxygen supply. Non
invasive ventilation is given while she is asleep. She is not on any
ventilator support while awake. She has since then been admitted a
few times to hospital with recurrence of prolonged apnoeic episodes
lasting up to 30 seconds and requiring bag tracheostomy ventilation.
During these periods while in hospital, she has been given day and
night non-invasive ventilation for a day or two and then weaned down
to night time ventilation which is what she gets at home.

Discussion

Patients with Chiari malformation can develop lower cranial nerve
disturbances, including absent gag reflex, neurological alterations of
upper limbs, cerebellar problems, and respiratory problems (45%-
65%), and up to 30% of patients die during the first 2 decades of life,
mainly because of respiratory failure.> Most (85%-90%) develop
hydrocephalus and require decompression of the ventricular system.*
In severe cases, tracheostomy and nocturnal ventilation may be
required, particularly when there is failure of less invasive modes of
assistance (Mark and Brooks 1984, Marcus et al. 1995.5. Moreover,
while approximately 30% of Chiari malformation typell children
have normal sleep-breathing, 20% of these children show severe
sleep disordered breathing, apnoea, hypoventilation and arousal
deficits.® These may predispose to prolonged apnoea, which could
increase the risk of sudden death during the first two years of life.”
It is believed that apnoea may result from central neural dysfunction
(centrally mediated expiratory apnoea with cyanosis) and should be
distinguished clinically if not etiologically from bilateral abductor
vocal cord paralysis (BAVCP) which is obstructive as opposed
to central apnoea. BAVCP may be precipitated suddenly with
hydrocephalus and increasing intracranial pressure. The patients can
develop severe inspiratory stridor and asphyxia. The transient nature
of the stridor and the reversibility of the BAVCP after the relief of the
increased intracranial pressure are seen as an argument against the
involvement of a selective structural lesion of the brainstem.

Persistent hydrocephalus is correlated with a less favourable
prognosis of vocal cord function return and not an immediate relief
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is a priority.® Cochrane et al.’ in a small number of patients, have
also delineated between obstructive and central apnoea and have
found that obstructive apnoea is usually reversed with an optimally
functioning VP shunt, whereas central apnoea does not respond to
cervical decompression. Another lethal respiratory sign is prolonged
expiratory apnoea with cyanosis (PEAC). It manifests itself as a total
cessation of expiratory effort with cyanosis, which can also occur in
mechanically ventilated patients.
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