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Outline (20 mins):

y Case demonstrations
y REM behavioral DO
y Sleep Apnea
y Excessive daytime sleepiness
y Insomnia



Synucleinopathies

y Parkinson disease
y MSA (MSA-P, MSA-C) or 

Shy Dragger Syndrome
y Diffuse Lewy body



Case 1

y A 86 yr old man came to neuro clinic 8 yrs
ago.

y Presented with short step gait, postural 
instability, presyncope symptom,  
hallucination, constipation and acting out 
dream.

y PE: Bradykinesia, postural hypotension
(Sitting BP 76/50 mmHg, 
standing BP 60 mmHg)

No resting tremor.



Case I

y Motor symptom-good response to L-Dopa
plus COMT-inhibitor and DA.

y Hallucination – good response to 
Quetiapine.

y Constipation- need bulk forming, laxatives, 
lactulose.

y Postural hypotension - Florinef



Diagnosis



Case I

y REM behavioral DO
y Good response to melatonin (and add on 

small dose of clonazepam during later 
stage).



ICSD III RBD

1. Repeated episodes of behavior or 
vocalization that are either documented 
by PSG to arise from REM or are 
presumed to arise from REM based on 
reports of dream enactment .

2. Evidence of REM sleep without atonia
(RSWA) on PSG

AASM International Classification of Sleep Disorder 3rd ed, 2014



REM behavioral DO



REM behavioral DO

y Middle aged or elderly men
y Abnormal motor activity during sleep
y Violent dream-enacting behavior during  

REM sleep (often cause self or bed 
partner injury)

y Often misdiagnosed as psychiatric or 
complex partial seizure



Case II

y A 51 yr old man presented with snoring, 
witnessed apnea and excessive daytime 
sleepiness.

y PE: BMI = 32.
y Full night polysomnography

(Split night study).



Case II

Diagnosis



Case II

y Severe Sleep Apnea (AHI = 103)
y Idiopathic REM beh DO



Braak’s
hypothesis





REM behavioral DO

y Can predict PD and other 
synucleinopathies

y 5-yr cohort of idiopathic REM beh DO →
38% develop PD (Schenck CH, Neurology 
1996)

y Equal risk for PD, MSA, DLB



2013



Sleep Medicine 2013



iRBD

• Iranzo A. PLoS ONE 2014:
• 174 patient with iRBD
• Conversion rate for neurodegen disease

33% in 5 yrs
75% in 10 yrs
91% in 14 yrs



Postuma. Neurology 2009 Iranzo.PLoS One 2014



Claudia Trenkwalder,  Chapter in Kryger text book of sleep medicine 2017



Sleep Medicine 2013

98% autopsy of RBD: patho -> synucleinopathy
RBD – potential early biomarker of synucleinopathy
PD-RBD: Higher incidence of dementia

More severe akinetic
Poorer response to dopa med
Higher Hoehn-Yahr score

Potential target for future neuroprotective Rx



Sleep Med 2013

• Multicenter, North America & Europe
• Jan 1990-March 2012
• PSG proven RBD vs probable RBD (by clinical)
• RBD precede cog impairment, parkinsonian symptom, 

autonomic dysfunction 51% (range 10+/-12 yr)
• Neuro degenerative DO with RBD: 

94% synucleinopathy





Impaired color vision

Pathology:
y Degeneration of dopaminergic retinal 

neuron?
y Abnormal visual association cortex?
Recently observed in LBD



REM behavioral DO

y Secure bed environment
y Discontinue antidepressant
y Melatonin
y Clonazepam (beware of side effects eg.

Worsened OSA, reduced cognition, 
sedation, dizziness, sexual dysfunction).



Sleep attack

y Fall asleep unexpectedly
y Etiology:

◦ Dopamine agonist
◦ Possible sleep apnea



• Systematic literature review 5 studies
• 10,084 patient
• Occur in13% of PD on dopaminergic medication



Excessive daytime sleepiness



Excessive daytime sleepiness in PD

y Dopamine agonist
y Sleep apnea
y Abnormal circadian rhythm
y Disrupted sleep due to causes as insomnia



OSA: Clinical presentation
• Snoring 

•Witnessed apnea

• Excessive daytime sleepiness

• Fatigue, poor memory

• Morning headache

• Cognitive impairment



Parkinson’s disease

y Impairment of breathing control
y Obstructive, central, mixed 
y Impaired respiratory muscle function

◦ Rigidity
◦ Faulty autonomic control
◦ Fluctuating of muscle functioning
◦ Laryngeal spasm during off state
◦ Upper airway dysfunction with tremor-like 

oscillations



OSA Treatment
•Avoid alcohol
•Avoid hypnotics
•Avoid smoking
•Head elevation
•Lateral position
•Relieve nasal congestion
•Weight reduction
•CPAP,  BiPAP



Treatment of Central apnea in   
neurodegenerative disorders

y Should be individualized
y CPAP , BiPAP
y CPAP, Bilevel with back up rate
y CPAP, Bilevel with adaptive pressure 

support servoventilation (APSSV)
y Tracheostomy with assisted ventilation
y Nocturnal oxygen therapy- some case 

reports in periodic breathing (especially 
with heart failure, stroke)



CPAP Precautions

y Increased central apnea
y Increased intra thoracic pressure →

reduced cardiac output → hypotension
y May increased PaCO2

y APSSV may be helpful in periodic breathing 
provide varying amount of ventilatory
support (minimal during hyperpnea phase, 
maximal during apnea phase)



Multisystem Atrophy

Former name “Shy Dragger syndrome”
MSA-P
MSA-C



Nocturnal stridor and MSA
y Strained, high-pitched inspiratory sound
y Should suspect MSA (particular with other 

neurological sign)
y 13-42% with MSA
y Most frequent during sleep
y Laryngoscope findings: restriction of vocal cords 

abduction or completely immobility
y Normal awake laryngoscopic findings do not rule out 

nocturnal stridor
y PSG is important for diagnosis
y Treatment: CPAP, tracheostomy (late stage)



Stridor

y Important sign of MSA
y Pathology- controversial
y Hypothesis:

◦ Dystonia hypothesis – hyperactivity of laryngeal 
adductor muscle 

◦ Lesion of nucleus ambiguous – hypoactivity of 
posterior cricoarytenoid muscle



Anatomy of laryngeal muscles



Insomnia in PD

y RLS
y PLMS
y Nocturia
y Cramp
y Painful dystonia
y Tremor
y OSA
y Circadian rhythm sleep DO



Conclusion (RBD)

y RBD observed in 30-60% in PD
y iRBD preceded neuro symptom up to 30 yrs
y RBD potential early biomarker for 

neurodegenerative disease, especially 
synucleinopathies

y iRBD potential therapeutic target for 
preventive Rx

y RBD marks a subtype of PD



Conclusion(SDB)

y Treatment of sleep disordered breathing in 
neurodegenerative disease must be 
individualized

y PSG is important for diagnosis and CPAP, 
BiPAP trial

y May improved cognitive function, mood



Conclusion (SDB)

y Inspiratory stridor:
◦ important sign of MSA
◦ Progressive, life threatening
◦ Treatment with CPAP or tracheostomy in 

severe case



Conclusion (EDS, Insomnia)

y Excessive day time sleepiness
◦ Drug
◦ Sleep apnea
◦ Fragmented sleep – search for etiologies

y Insomnia
◦ Primary Sleep disorder
◦ Due to Parkinson disease



Thank you for your attention


