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Table 1 Diagnostic criteria for rapid eye movement (REM) sleep behavior disorder in ICSD-3.

A. Repeated episodes of sleep-related vocalizations and/or complex motor behaviors.

B. These behaviors are documented by polysomnography to occur during REM sleep or, based on the clinical history of dream enactment,

are presumed to occur during REM sleep.

C.  Polysomnographic recording demonstrates REM sleep without atonia.

D. The sleep disturbance is not better explained by another sleep disorder, mental disorder, medication, or substance use.

Criteria A-D must be met. On occasion, there may be patients with a typical clinical history of REM sleep behavior disorder (RBD) with dream-

enacting behaviors, who also exhibit typical RBD behaviors during video polysomnography (PSG), but do not demonstrate sufficient REM

sleep without atonia, based on the current evidence-based data, to satisfy the PSG criteria for diagnosing RBD. For such patients, RBD may be

provisionally diagnosed, based on clinical judgement. The same rule applies when video-PSG is not readily available. ICSD-3, International

classification of sleep disorders criteria, 3" revision.

Table 2 Etiologies of rapid eye movement (REM) sleep behavior disorder.

Parkinson’s disease
Dementia with Lewy bodies
Multiple system atrophy

Progressive supranuclear palsy

Machado-Joseph disease/spinocerebellar ataxia type 3 (MJD/SCA3)

Huntington's disease
Alzheimer’s disease
Amyotrophic lateral sclerosis
Narcolepsy

Wilson's disease

Guillain-Barre syndrome

Brain stem lesion (pontine stroke, demyelinating diseases, brainstem neoplasm, paraneoplastic syndrome)

Drug (antidepressants, monoamine oxidase b inhibitors, acetylcholine esterase inhibitors, etc.)

WA, TERREFEENTUL AL G, TP o0 J 0 Ik I fii e B i 5 2
e,

NREM [EHRFEEE X, SIS ZEMOENSITZ LA L
O, ERENED WM ERTH L. IO
BRZEI S Tld e <, FRIGET, EHEIIIZAKRIC
HET 2. £ Oa, MEIRAT:OGEIERDIZFO % 82,
HHEAEDPED72DODOIFODF R T 5 ik RBD & #7e
%. ¥ 72 RBD LI4o REM IEIRFFEE X, DEB % 780 7%\
L THERITTRETH . HEIRFF T AN AIL/NE L SkiE 124
W, BIEEIETADA, HEEIECTADADL WD, BirEIdHKE
WO EbdHb . RESZMED SR, BRI TIERE
%R L L CTHRHITTEE T d 5 . MNP 5 1 C 1 X REM
WO A X2 b5 5 OEEERIZ, RBD RO SREITE 2 £ 7
22 EHBHY, pseudo-RBD LIFHENT WD Y. 2o, 1~
AN =L B RMOBAET HAMAEEIZ L D, BEATE)
LB ZENDH LD, REATHROREIL R, FRbiREE
LEWT F650mUTOREREETIE, @FE LKL
T, DEB #8EHEICAPET 22 L b E S Twa Y,

IV. RBD O%%, RE

RBD 13 )5 K AB 0 45581 RBD (idiopathic RBD; iRBD) &,
MO Z 5= &3 HEMEERBD IS5 S L5 . EREERBD
DOFEK E L TlE, 78—F >V % (Parkinson's disease; PD),
L ¥ —/MERIZESE (Dementia with Lewy bodies; DLB), %
AR ZEARAE (multiple system atrophy; MSA) &\ o720 2 X 7
LA I SF=H%078, UTFORBTHAEL S (Table2) *.

Qo7 LA 2 I8F =PI OIREZE VS B

XU RV a7 RN TR 3 BT A B
W2 EHHISENT VB HTH S W, @, AR
129647 LT RBD 25§ 2 2 L id e )

@ FH| -

FiEH O RBD TIZHEA] - B OMED @720, FIRSE
PHERRT 4. BMEIEY REOBETR, A L AR RS
RBD # & 09 5. Wi e LTlE, 7hI—), NVES—)b
Hl, XU TEEY, XUV Y, mEWHEIR EDER
Eeh. BEE LTI 2% (ERAN) 0%, #RNt
0 b= ) AABES), fia) VE TEFLa) v



RBD o, 551, G

AT T —VIHESE S EHRE XN TnD,. h T A
v OSEEIUE, RBD ##HE X2 19

@Fnarri—

FHEZDORBD T, HHhoBIREZZED L L &1E, FralL
T — RS P S gL T I A Y T LR —
WZxF UCEI L 72 =B0R0) 0%, # IRt b = FEL)
AR RBD 23S 52 L hH 5 9.

@ RO P N2

MR ZE It RBD & LT, £5Mm bE, 7 BTl
I, WO, Mm%, EHEOWRENH2 ™, %
7SR AR, B Mal/2 BUiRIC & 2 B ik © b A BF
L, el L B T B IEESAER TH S 2 L G S
nTnb 25)26)'

REM W] 0§ & By #1112 BA-5- 5 % REM BEHREATH & L C,
WOHH TR, Lo BERMRBEEEE SN T D,
B FEEHTINS OEMLOBIEIC L) L A REIR T OB 51
Y LEATHE, 5 TIC—HORHRETH > TH, REM I
OB % HE L, DEB %223 2 &AmEshiTwn
2 HB) ek ZenE ) RBD |ClE, BHEE MRIC T, BUERE
DIFEOH MR RS HLEDVH L (Fig. ).

IV. RBD O BRFE

Schenck & 1%, iRBD #iEf] 29 % 168k L, RBD FAED 12.7
EHRICILH (38%) HIPD AFHEL 22 LA L2 Y, %
D 16 £ & 7 2 BHRRAT T, BEFDSTTEETH - 72 26
2150 (81%) 7%, PDHMBAERBIELFIEL ™. 2o
&9 % FREA OZALIE, T4FE, phenoconversion & XL C

phenoconversion rate (%)
100

57 : 65
A B
SC
@:
MCRF g C
. SC
1
I
=108 4
v @\
Spinal cord

anterior horn

Fig. 1 Proposed structures involved in human rapid eye move-
ment (REM) sleep.

Modified from reference 29 with permission from Oxford University
Press. (A) The subcoeruleus nucleus (SC; just caudal to the locus
coeruleus) is part of the REM-on region. This nucleus projects to
spinal interneurons (SI; direct route; solid line). The indirect route
from the SC to the magnocellular reticular formation (MCRF) to the
anterior horn cells of the spinal cord may also contribute to muscle
atonia during REM sleep (direct route; dotted line). (B, C) Locations
of SC in sections representing the lower/mid pons (B) and the ponto-
medullary junction (C).
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Fig. 2 Phenoconversion rates at 5 and 10 years after the onset of rapid eye movement
(REM) sleep behavior disorder (RBD), and during the whole lifetime.
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Fig. 3 Schema describing the concept for new diagnostic criteria for Parkinson's disease (PD).
The new diagnostic criteria proposed that early PD should be divided into three stages: preclinical PD (neurodegenera-
tive processes have commenced, but there are no evident symptoms or signs); prodromal PD (symptoms and signs are
present, but are yet insufficient to define disease); and clinical PD (i.e., diagnosis of PD based on presence of classical
motor signs). Black and red lines indicate temporal changes of neuronal function and clinical ratings, respectively.

motor function

RBD

—

\ Mild parkinsonian signs

\ Parkinson’ s disease

PD with mildw impairment

PD wNntia

F 3

DMT

Disease duration

Fig. 4 Natural course of Parkinson’s disease and therapeutic time window for disease modified therapy.
Red line indicates deterioration of neuronal function. Blue line indicates therapeutic time window for disease-modifying
therapy (DMT). RBD, REM sleep behavior disorder; PD, Parkinson’s disease.
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Diagnosis, disease notification, and management of rapid eye movement (REM) sleep behavior disorder

Takayoshi Shimohata, M.D., Ph.D.”, Yuichi Inoue, M.D., Ph.D.? and Koichi Hirata, M.D., Ph.D.”

UDepartment of Neurology, Brain Research Institute, Niigata University

“Department of Somnology, Tokyo Medical University, Yoyogi Sleep Disorder Center

¥Department of Neurology, Dokkyo Medical University

Rapid eye movement (REM) sleep behavior disorder (RBD) is a parasomnia characterized by dream enactment
behavior during REM sleep. It has been demonstrated that patients with idiopathic RBD are at a significantly increased

risk of developing one of the a-synucleinopathies later in life, and this is called “phenoconversion”. Although some

physicians argue against disclosing information that could cause patients psychological stress, the patients also have a
“right to know” about their own disease. Therefore, determining when and how to disclose this information, in addition
to appropriate follow-up, is important. Clonazepam is the first choice of treatment for RBD associated with

a-synucleinopathies. Since RBD is one of the premotor symptoms of a-synucleinopathies, and enables its early diagnosis,

a combination of RBD and other examinations may contribute to the realization of a disease-modifying therapy. It is
hoped that the early establishment of biomarkers could help predict the phenoconversion from RBD to
a-synucleinopathies.

(Rinsho Shinkeigaku (Clin Neurol) 2017;57:63-70)

Key words: REM sleep behavior disorder, a-synucleinopathy, non-motor symptom, premotor symptom, disease-modifying

therapy




