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CASE REPORT

Central sleep apnoea in Rett syndrome
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Abstract Breathing disturbances in Rett syndrome were
reported almost entirely during wakefulness, with normal
respiration during sleep. We studied a case of a proven
MECP2 mutation in a girl, whose videopolygraphic and
polysomnographic monitoring suggested the evidence of
central apnoeas not only during awake, but also during
sleep. Apart from prevalent awake respiratory dysfunction,
central apnoeas in Rett syndrome may be also present
during sleep.
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Introduction

Supportive clinical criteria necessary for diagnosing Rett
syndrome (RTT) include breathing disturbances during
awake [l], characterised by hypoventilation, apnoea,
breath-holding spells, episodic hyperventilation, Valsalva
manoeuvres, and air swallowing (bloating) [2, 3]. The
abnormal cardiorespiratory center in the brainstem and
involvement of the serotonergic system were demonstrated
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in RTT [2], and the breathing dysrhythmias during awake
may suggest poor integration at higher centres such as the
hypothalamus and the limbic cortex, where “wakefulness
drive” of breathing is modulated [2]. Of seven patients
with epilepsy and RTT with a proven MECP2 mutation, we
report a case whose videopolygraphic and polysomno-
graphic monitoring suggested the evidence of central
apnoeas not only during awake, but also during sleep.

Case report

A case of a 3-year-old girl with psychomotor development
normal until age 8§ months, but then progress stagnated with
a rapid loss of social interaction and communicative skills.
She was diagnosed as having RTT with a truncating non-
sense mutation in the MECP2 gene. At the age of 2, the girl
was admitted to our Epilepsy Center because she experi-
enced paroxysmal episodes of hyperventilation and apnoea
misdiagnosed as epileptic seizures. Recording parameters of
videopolygraphy included EEG (electrodes placed accord-
ing to the 10-20 International system with bipolar montage);
electromyogram from submental muscle, the right deltoid
muscle, the right and left flexor and extensor muscles of the
hand and both muscles tibialis anterior; EKG; oronasal
(monitored with a thermistor), thoracic and abdominal res-
piration (monitored with a strain gauge); electrooculogram;
oxygen saturation, heart rate and pulse. The AASM manual
for the scoring of sleep and associated events has been used.
Interictal EEG showed bilateral spikes or sharp waves dis-
charged, more prominent during 2-3 NREM sleep. The
transition from wakefulness to sleep included repetitive
central sleep apnoeas with some awakenings that resulted in
a 30-min period before consolidated sleep was achieved. She
continued to have central apnoeas throughout the night, and
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not exclusively during transitions from wakefulness to sleep.
No snoring was heard; daytime sleepiness and anatomical
conditions causing upper airway obstruction (obesity or
craniofacial abnormalities such as retrognathia or micro-
gnathia) were ruled out. There were a total of 194 per
respiratory events through the night with an apnoea plus
hypopnea index of 40.1 events per hour of sleep, 40% of
which were central apnoeas. The mean central apnoea
duration was 14.2 s, while the longest central apnoea was
33.5 s. Oxygendesaturations occurred during sleep to a nadir
of 89%, while oxygen desaturation index was 10.3. Brief
paroxysmal episodes of central apnoea appeared also while
awake, with a baseline waking oxygen saturation of 99% (see
Fig. 1). Other types of respiratory disturbances were char-
acterised by hypopneas. Brain MRI was normal.

Discussion

Breathing disturbances in RTT were reported almost
entirely during wakefulness [4-6], with normal respiration
during sleep. Recently, Rodin et al. [3] monitored cardio-
respiratory function in 12 RTT girls in their home envi-
ronment for a week and all patients exhibited respiratory
dysfunction in the form of apnoea, hypoventilation or
shallow breathing in wakefulness, but also sleep (the type of
apnoea—central, obstructive, mixed—was not specified).
Similarly, Weese-Mayer et al. [7] determined that, although

the breathing and heart rate appeared more regular during
the night compared with the day, 47 girls with RTT in their
home environment demonstrated apparent nocturnal irreg-
ularities. Although these patients were studied by means of
electrodes that recorded only the depth and frequency of
respiratory movements, nevertheless it was evident that the
breathing disturbances were not restricted to awake. Vid-
eopolygraphic—polysomnographic monitoring is essential
when a breathing disturbances is suspected, and the type of
apnoea can be differentiated, as well as the degree of hyp-
oxemia and sleep disturbance assessed. Our case exemplify
the interface between awake and sleep breathing distur-
bances in RTT and showed that, apart from prevalent awake
respiratory dysfunction, there are also rare cases with cen-
tral apnoea or other disturbances during sleep. In our case,
the breathing dysrhythmias from the wake—sleep transition
(persisting throughout the sleep) may suggest a instability
of central respiratory drive with a congenital dysfunction of
central chemoreceptors or respiratory integrative systems of
the brainstem, such as in idiopathic central sleep apnoea. In
fact, under normal physiological control, respiration is
stimulated when the PaCQO, level increases, and, while
sleeping, a higher level of CO, must accumulate before the
respiratory drive is stimulated. At sleep onset, breathing
ceases for a few seconds until enough CO, accumulates to
stimulate the respiratory drive, at which point breathing
resumes. Normally, when sleep is maintained, the PaCO,
remains at a higher level required to stimulate respiratory
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drive during sleep. However, when there are multiple shifts
between wakefulness and sleep, the result is periodic
breathing due to the central apnoea, which occurs with each
new episode of sleep onset. Central apnoea/periodic
breathing at wake—sleep transition is common in paediatric
polysomnograms, but also in normal subjects of all ages, due
to the differences in apnoeic threshold between wakefulness
and sleep. However, these normal events rarely reach 10 sin
length, and only one breath or two breaths are inhibited.
Owing to the short duration, physiological oxygen stores are
not exhausted, and oxygen saturation is minimally affected
[8]. In contrast, in our patient the mean central apnoea
duration was 14.2 s (while the longest central apnoea was
33.5 s) with concomitant oxygen desaturations; there were
pathological central apnoeas at wake—sleep transition and
throughout the night. Finally, central apnoeas, usually
pathological, are sometimes seen as a secondary finding in
patients with obstructive sleep apnoea, but its exclusion in
our RTT patient may strengthen the evidence that the central
apnoeas were secondary to RTT, such as in patients with
other cerebral neurological disease [9]. Although we report
only a single case, nevertheless, the information of central
sleep apnoea, unusual but critical aspect, may contribute to
characterise some consequences of disease and, therefore,
central sleep apnoea in RRT should be confirmed in larger

series by means of continuous videopolygraphic, polysom-
nographic monitoring.
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