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We present the case of a patient with multiple system atrophy who presented with central apnea as the only sleep disordered breathing, associated with REM 
behavior disorder and restless legs syndrome. This presentation of the disease is unusual and probably reflects more widespread involvement at the onset. 
With this case, we show the importance of considering this kind of disease in the differential diagnosis of central sleep apnea syndromes.
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INTRODUCTION

Multiple system atrophy is a progressive neurodegenerative 
disorder that leads to a severe motor disability and death some 
10 years after the first symptoms are observed.1 Sleep disor-
ders are frequent in patients with multiple system atrophy and 
they are associated with limited and fragmented sleep, drowsi-
ness, sleep behavior disorders, and sleep disordered breathing.2 
Among these, the most common are laryngeal stridor and ob-
structive sleep apnea. Central apnea and complex sleep disor-
dered breathing are uncommon, although they may appear in 
later phases of the disease associated with dysrhythmic breath-
ing or nocturnal hypoventilation.3

Here we present the case of a patient with multiple system 
atrophy who presented with central apnea as the only sleep 
disordered breathing, associated with REM behavior disorder 
and restless legs syndrome.

REPORT OF CASE

A 78-year-old man, former smoker, reported nighttime hy-
peractivity during the previous 10–12 years along with life-
like, violent dreams that had eventually caused him to injure 
his wife. He presented conciliation and maintenance insomnia, 
with slight daytime insomnia. His wife described severe leg 
movements at nighttime. A neurological examination done by 
a neurologist showed no abnormalities. Pupils were equal and 
reactive, with normal cranial nerve examination and field of vi-
sion. Strength and proprioception were normal in the 4 extremi-
ties. There was no evidence of dysarthria or dysdiadochokinesia. 
Gait remained stable, with no resting or action tremors and a 
negative Romberg test. The remainder of the physical examina-
tion was also normal; oxyhemoglobin saturation was 97%, and 
there was no evidence of sleepiness (Epworth Sleepiness Scale 
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score 8). In addition, the patient presented sinus bradycardia 
with ventricular extrasystoles and no other physical disorders.

A video-polysomnographic study (VPSG) was carried 
out. The study included: a nighttime recording of the patient 
by means of a video system, digitalized EEG, and electrodes 
attached to the surface of the scalp with collodion, following 
AASM guidelines (F3-M2, C3-M2, O1-M2, F4-M1, C4.M1, 
O2-M1); a study of eye movements (left eye M2, right eye M2), 
EMG (chin and right and left anterior tibialis), EKG, therm-
istor and pressure cannula, thoracic and abdominal effort, 
pulse oximetry, snoring level, and body position. The respi-
ratory events during sleep were scored according to AASM 
guidelines, showing 164 central apneas (Figure 1; central 
apnea index: 35.1/h) (60 events in NREM1 [54.5/h], 101 in 
NREM2 [41.5/h] and 3 in NREM3 [3.4/h]), 6 mixed apneas 
(0.9/h [1 event in NREM1 and 5 in NREM2]), 1 obstructive 
apnea (0.4/h) in NREM2, and 72 hypopneas (15.4/h [19 events 
in NREM1, 51 in NREM2 and 2 in REM]). Neither Cheyne-
Stokes respiration nor stridor was detected during sleep. More-
over, we observed a sleep efficiency of 64.9% with a latency 
of 13 minutes and very fragmented sleep. Two hundred fifty 
phase changes were observed, mainly due to the presence of 
several central apnea and hypopneas with frequent awaken-
ings (apnea-hypopnea index [AHI]: 52/h) as well as periodic 
limb movements in sleep (PLMS) of 79.7/h. In addition, the 
study showed a reduced proportion of REM sleep with con-
stant disruption due to phasic muscular contraction, suggestive 
of REM behavior disorder (RBD). The patient was treated with 
adaptive servo-ventilation by nasal mask. Ropinirole and clon-
azepam were also prescribed.

A VPSG performed 4 months later (after servo-ventilation 
adaptation) confirmed the control of breathing disorders. Sleep 
efficiency, however, was still low with a sleep latency of 97 
minutes and long periods of wakefulness. No REM sleep was 
registered and PLM index was 196.3/h (Figure 2).
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At this point, neurological examination showed normal cra-
nial nerves, persistent glabellar reflex, cogwheel rigidity in 
Froment’s sign, hypomimia, and very slight attitude and action 
tremor, as well as slow gait. In cerebral magnetic resonance 
imaging, cerebellar atrophy and signs of vascular encepha-
lopathy were observed (Figure 3). Autonomic testing showed 
an EKG pattern with bradycardia, extrasystoles, and pauses, 
which were especially frequent during orthostatism (mean 
heart rate 46/min with a minimum of up to 17/min during the 
pauses). This baseline pattern hinders the study of cardiore-
spiratory responses. Blood pressure pattern showed a normal 
average (136/67 mm Hg) that dropped to 66/42 mm Hg with 
tilting and returned to normal levels only in supine position. 
These results are consistent with orthostatic symptomatology. 
DaTSCAN showed a reduction of the size of the striatum, with 
less contrast enhancement in both putamens. These alterations 
were particularly evident on the left side, with a reduced cau-
date nucleus size compared to the contralateral one, sugges-
tive of an alteration in the presynaptic dopaminergic pathway, 
compatible with Parkinsonian syndrome.

Therefore, the patient was diagnosed with multiple system 
atrophy (MSA).

DISCUSSION

MSA is a neurodegenerative disease of unknown etiology. It is 
characterized by the combination of Parkinsonism, cerebellar 
ataxia, autonomic failure, urogenital dysfunction, and cortico-
spinal disorder.1

Both obstructive apnea and stridor are observed in 15% to 
69% of patients.4 These are caused by a reduction of the upper 
airway caliber near the vocal cords due to hypokinesia and the 

rigidity of the upper airway muscles. Although these disrup-
tions are usually controlled with CPAP, their long-term toler-
ance is limited5; even after the elimination of the obstructive 
events, MSA patients may die at night due to central respira-
tory arrest.

The presence of central apnea for a long period of time 
prior to the development of MSA is unusual. In fact, central 
apneas frequently appear in later phases of MSA, demonstrat-
ing declining automatic breathing control due to the involve-
ment of the chemoreceptive neurons located in the brainstem, 
including serotonergic groups of medullary raphe and ventral 
medullary surface, glutamatergic neurons of the ventral me-
dulla and neurons in the locus ceruleus, solitary tract nucleus, 
and arcuate nucleus.6 Some previous reports have described 
the presence of central sleep apnea in a patient with MSA and 
respiratory failure, who needed nocturnal positive pressure 
ventilation administered via tracheostomy,7 as well as in pa-
tients with tracheostomy for moderate or severe vocal cord ab-
ductor paralysis.8 Several reports suggest that tracheostomy in 
patients in later stages of MSA might increase the frequency 
of central apneas due to the development of hyperventilation-
induced hypocapnia, which could decrease PaCO2 to below 
the apneic threshold.8 In our patient, the presence of central 
apneas without respiratory failure or dysrhythmic breathing 
is a very rare presentation, given that both the serotonergic 
neurons of the medullary raphe and the neurons of the medul-
lary arcuate nucleus are also deeply implicated in respiratory 
rhythmogenesis.6

The presence of RBD, characterized by vigorous and injuri-
ous actions related with life-like, active, and potentially violent 
dreams during REM, as well as loss of atonia, was present in 
69% to 100% of patients with MSA, mainly preceding the clini-
cal manifestations of the disease. Sometimes, RBD may lessen 

Figure 1—150-second epoch from the patient’s VPSG.

A 150-second epoch from the patient’s VPSG study representing samples of central sleep apnea events during NREM1 and NREM2 sleep, resulting in 
significant desaturations.
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Figure 2—Sleep studies summary.

(A) Initial polysomnography with evidence of sleep disruption, central apneas-hypopneas and periodic limb movements. (B) Study performed four months 
later, confirming control of breathing disorders with servo-ventilation therapy, although absence of REM sleep and leg movements persist.
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Figure 3—Magnetic resonance imaging (MRI). 

MRI revealed noticeable enlargement of latero-cerebellar cisterns 
and sulcus, mainly in the upper side of the vermis and both 
hemispheres (A), compatible with cerebellar atrophy. The ventricular 
system was bilaterally expanded with rounded frontal and occipital 
horns and a light hypersignal around them (B), compatible with 
Ependymitis granularis.

later in the course of a neurodegenerative disorder,6 although 
this has not happened in our patient. Finally, the presence of 
RLS is less frequent in MSA than in other parkinsonian syn-
dromes,4 although it may affect up 28% of MSA patients.9

This case shows the importance of the including neuro-
degenerative diseases in the differential diagnosis of central 
apnea syndromes, mainly when they coexist with other sleep 
disorders such as RBD or RLS.
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