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Disclosures 

 No COI

 I will be discussing “off-label” use of the following 

medications:

 Melatonin

 Clonazepam 

 Gabapentin



Objectives

 Describe the pathophysiology associated with REM 

Sleep Behavior Disorder (RBD)

 Discuss methods to diagnose and manage REM 

Sleep Behavior Disorder 

 Review the current literature regarding future 

implications of RBD including development of 

Parkinson’s disease 



Frank H. Netter, MD

1906-1991

American surgeon and 

medical illustrator 

First human anatomy atlas 



ICSD-3 (AASM)

Bold Text
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• Bulleted text column

• Bulleted text column



1st ½ of the Night →

Non-REM Parasomnias 

2nd ½ of the Night →

REM Parasomnias 



Pearls: 

NREM vs REM Parasomnias

Courtesy of R. Postuma



Side Note: Seizures Pearls  

NFLE Parasomnias

Duration <2 minutes >10 minutes

Timing Events in the first 30 

minutes

Events later in the 

night

Frequency Multiple events per 

night

1-2 events/night

Complexity Complex behavior 

uncommon

Often wandering and 

complex behavior

Semiology Highly stereotyped, 

repetitive 

Variable semiology

Recall Often full recall of 

events and speech 

(exception: 2ndary 
generalization → no 

recall) 

Event and speech 

recalled, not always 

Sleep-related hypermotor 

epilepsy (SHE)



REM Sleep Behavior Disorder

(RBD) 

 Dream-enactment behavior associated with loss of muscle 

atonia in REM sleep

 Tend to be violent → “Dr. Jekyl and Mr. Hyde Syndrome” 



The pons, the site for generating REM sleep, simultaneously sends 
ascending activating signals (in red) to the motor cortex and 
descending inhibitory signals (in blue) to the spinal cord alpha-
motoneurons via the medulla, to result in REM
atonia, with brief, benign twitches in REM sleep

Schenck et al, Sleep, 1986 



REM Sleep Behavior Disorder

(RBD) 

 Estimated prevalence 1% based on community-

based epidemiological studies 

 Middle aged, older adults

 Switzerland, Japan 

 Highest prevalence amongst men >50 yo

 ¼ of pts with PD experience RBD

Haba-Rubio J, Frauscher B, Marques-Vidal P, et al. Sleep 2017. 

Sasai-Sakuma T, Takeuchi N, Asai Y, Inoue Y, Inoue Y. Sleep 2020.



RBD and non-tremor predominant PD 

Nobleza et al. Cureus. 2020 Dec 30;12(12):e12385. 

PD + RBD patients are 

more likely to manifest 

with non-tremor 

predominant PD

Freezing of gait (FOG)

Postural instability

Falls 

Blue = motor locomotor region

Orange = REM sleep control

Green = overlap between MLR + REM

Black arrows = altered connection in RBD 

+ PD with FOG



REM Sleep Behavior Disorder 

(RBD)

 The minimum diagnostic criteria of RBD include 
movement of the body or limbs associated with 
dreaming and at least one of the following:

Potentially harmful sleep behavior

Dreams that appear to be acted out

Sleep behavior that disrupts sleep 
continuity

(Exp. Punching/ hitting spouse, running 
into walls, jumping out of windows)



ICD Criteria for RBD 

RBD is the only parasomnia that requires a PSG! 

RSWA



RBD1Q One question 

Screening Tool 

 “Have you ever been told, or suspected 

yourself, that you seem to ‘act out your 

dreams’ while asleep (for example, 

punching, flailing your arms in the air, 

making running movements, etc.)?”

Postuma et al, Mov Disord, 2012.



REM Sleep Behavior 

Disorder (RBD)

 Diagnosis

 Polysomnographic video recording is the most 

important diagnostic test in RBD

 EEG, ECG, nasal flow, multiple electromyography 

channels

 RBD PROTOCOL – extra limb leads

 Legs ➔ anterior tibialis x 2

Arms ➔ Flexor digitorum superficialis x 2 

Video very important! 



RBD protocol

V 2.5

Released June 2023

Version 3 

AASM.org  



RBD protocol



RBD protocol

Sinbar protocol 

(Sleep 
Innsbruck 

Barcelona) 



RBD protocol



RBD protocol



10 sec 7 sec



Transient muscle activity (TMA)



Courtesy R. Postuma



Normative values 

18% mentalis, 32% MM +FDS



Example epochs 

Prominent 

EMG activity in 

the anterior 

tibialis EMG 
channels.

Most common 

cause of 

iatrogenic RBD 

is medications 

– MAOI’s, 

SSRI’s, TCA’s 

and SNRI’s 
except 
buproprion.



Pseudo-RBD due to SRBD 

• RBD can also be due to other sleep disorders 

including OSA and this scenario is termed as 

pseudo-RBD

• Usually resolves with optimal CPAP pressure

• Not associated with NDD if pseudo-RBD 



RBD Clip 1

Video used with consent and courtesy of Dr. Karin Johnson, MD
University of Massachusetts Medical School-Baystate 



RBD Clip 2

Video used with consent and courtesy of Dr. Carlos Schenk MD

University of Minnesota, https://youtu.be/rFXYRQ9xPUA

https://youtu.be/rFXYRQ9xPUA


RBD Treatment 

 Clonazepam is effective in nearly 90% of patients but not always first 

line

 0.5-2 mg qhs

 SE’s: sleepiness, falls, cognitive deficits, dependence/tolerance

 Melatonin may be effective – 3 mg (up to 12 mg)

 Two small-scale studies – helped >80%

 Recent RCT may be negative 

 Off label: Gabapentin (“Vitamin G”), Rotigitine patch 

 Other meds: imipramine, carbamazepine, DA agonists in PD pts 

(pramipexole, levodopa) 

 Remove triggers -- antidepressants

 Symptoms will return once off the medication



RBD Treatment 

 Educate the patient and bed partner about environmental 

safety

 Remove dangerous objects from the room, mattress placed 

on floor, zip up patient in sleeping bag, bed rails, sleep 

alone



April 1, 2023 

Howell et al, JCSM, April 2023



April 1, 2023 

Howell et al, JCSM, April 2023 Howell et al, JCSM, April 2023



• Early studies showed a 

conversion rate of 80-90% 

within 1-2 decades to an α-
synuclein state 

Iranzo, Lancet Neurol, 2016.

• 1280 pts followed for an 

average of 4.6 yrs (range 1-19 

yrs) showing a conversion rate 

of 6.3%/year with 73.5% 
converting after a 12-year f/u 

✓ Predictors: abnormal motor testing, 

olfactory deficit, MCI, ED, abnormal 

DAT, color vision abn, constipation, 

REM atonia loss, advanced age 

Postuma, Brain, 2019.





Berg et al. Movement Disorders 2015. Oct;30(12):1600-11. 



Slide Title

Miglis, et al. Lancet Neuro 2021. 



Biomarkers for pheno-conversion

RSWA = the neurophysiological hallmark of RBD 

•One of the earliest signs of neurodegeneration

•May show progression of disease 

Miglis, et al. Lancet Neuro 2021. 20(8):671-684

Miglis, et al. Lancet Neuro 2021. 20(8):671-684



Lack specific protocols, appears later in the disease state

Seems to point more to DLB than PD 

Hyposomia = synuclein deposition in the olfactory bulbs 

Color discrimination = thinning of the retinal ganglion cells

Executive 

function

Verbal episodic memory 

Miglis, et al. Lancet Neuro 2021. 20(8):671-684



Biomarkers for pheno-conversion

Constipation, erectile dysfunction = greatest risk of phenoconversion, putaminal DA dysfxn, MSA 

RT-QuIC = real-time quaking-induced conversion, ID pathological alpha –synuclein deposition  

Miglis, et al. Lancet Neuro 2021. 20(8):671-684

Miglis, et al. Lancet Neuro 2021. 20(8):671-684



DAT scans = presence of DA transporters in the basal ganglia

Functional MRI

Miglis, et al. Lancet Neuro 2021. 20(8):671-684

Miglis, et al. Lancet Neuro 2021. 20(8):671-684



Biomarkers for pheno-conversion

Look for phosphorylated alpha-synuclein deposits

TBD

C7, C8, T10 paraspinal, leg via IMF techniques

Miglis, et al. Lancet Neuro 2021. 20(8):671-684

Miglis, et al. Lancet Neuro 2021. 20(8):671-684



Courtesy R. Postuma



 As neuroprotective therapies are being 

developed, interest is turning to prodromal 

stages to test and eventually use these 

therapies, while there is still time to prevent 

irreversible degeneration.

 Any neuroprotective therapy against a progressive 

neurodegenerative disease should be applied as early as possible in 

the disease course.



 In most series, the interval between development/ 
diagnosis of RBD and defined NDD averages 10–15 
years.

 olfaction (20 years) 

 autonomic dysfunction (10–25 years) 

 motor and cognitive abnormalities have prodromal 
intervals of 5–8 years. 

progress slowly initially, followed more rapid loss 
soon before phenoconversion, so testing only has 
sufficient specificity in the 2–3 years before 
diagnosis



 Targeted therapies

 Synuclein

 Passive immunotherapy, active immunization, small molecule aggregation 
inhibitors, and antisense therapy to reduce synuclein synthesis

 Lysosome and Glucocerebrosidase A

*no clinical trials yet, but likely coming soon! 



Clinicaltrials.gov NCT03623672





Our Research
Pilot Study Comparing Home Sleep Profiler to In-laboratory 

Polysomnogram for RBD Diagnosis

 Gregory Lazarz, MD, Joyce Lee-Iannotti,  MD, Dan 
Levendowski, Cyrus Guevarra, RPSGT, Jason Jones, RPSGT, 
David Shprecher, DO MSci

 Objective: To compare the Sleep Profiler (SP), an FDA-
approved device for home evaluation of sleep disorders, to 
the gold standard sleep laboratory polysomnogram (PSG) in 
evaluation of dream enactment behavior.

 Background: Diagnosis of REM sleep behavior disorder (RBD) 
is strongly associated with developing synucleinopathies, 
particularly Lewy body dementia and Parkinson disease, but 
requires PSG for confirmatory diagnosis. Capturing RBD during 
a one-night PSG can be challenging due to night-to-night 
variability of dream enactment behaviors and can be costly 
to repeat.  



Our Research

 Methods: During an overnight 

PSG (with seizure and four-limb 

RBD protocol), we simultaneously 

collected Sleep Profiler data on 6 

subjects recruited with recurrent 

dream enactment behavior but 

no evidence of 

neurodegenerative disease.  

Independent sleep reviewers 

analyzed the data from each 

source.3 channels of frontal EEG

Pulse rate and ECG

Quantitative snoring
Head movement and head 

position

Sub-mental EMG





Our Research

 Results: 

 Sleep efficiencies by PSG and SP were 85.3% and 84.6%, 
respectively, while the median sleep times were identical (358 
min). 

 The median sleep onset latency for the PSG was 16 min and 22 
min for the SP with a median difference of 5 minutes.  

 The PSG and SP REM percentages were 14.5% and 13%, with a 
median difference of 1.3%. 

 4 out of 6 subjects had REM sleep without atonia (RSWA) and 
concordant dream enactment on both the PSG data and the SP 
data

Of the 4 subjects with RSWA, 3 had newly diagnosed obstructive 
sleep apnea (mean AHI 13.3, range 9.7-16.2/hr).



Our Research

 Conclusions: The Sleep Profiler is worthy of larger 

scale validation studies to show equivalence with 

PSG in diagnosis of RBD.   We suggest the SP be 

configured to include capabilities to measure airflow 

signals to screen for sleep apnea and monitor 

movement in all four limbs for better detection of 

RSWA. Such studies should also measure potential 

benefits in terms of cost and feasibility of recruitment 

of RBD subjects into neurodegenerative disease 

research trials.

 To come…



Red: Frequency
Blue: severity and distress
Categories: Dream content, Vocalizations, movements, 
injuries





“Better than a thousand days 

of diligent study is one day 

with a great mentor.”

-Japanese Proverb



Jeffrey Charles Reese

7/24/49-3/11/2020

https://www.parkinson.org/parkinsons-awareness-month



Thank you!

Questions?

Joyce.lee-Iannotti@bannerhealth.com

Jkleemd@arizona.edu

mailto:Joyce.lee-Iannotti@bannerhealth.com
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