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Proposed pathophysiology of REM sleep behavior disorder
in multiple system atrophy

Lesions in sublaterodorsal nucleus -+ sufficient locomotor drive=REM sleep behavior disorder

REM off vIPAG

EMG toar in RIDM

— et e e e e

spinal interneurons

muscle

Fig.1 pathophysiology of REM sleep behaviour disorder in multiple system atrophy.

Excitatory projections represented by black lines, inhibitory projections represented by broken lines. A cross sign re-
flects ablation of a nucleus in multiple system atrophy. The REM-off region is represented by the vIPAG and LPT in
grey, and the REM-on region is represented by the PC and SLD in black. The directly input from SLD to spinal in-
terneurons and the indirect input from SLD through the MCRF to the spinal interneurons, may also contribute to

EMG atonia.

EMG = electromyographic, eVLPO = extended part of the ventrolateral preoptic nucleus, LC = locus coeruleus, LDTN
= laterodorsal tegmental nucleus, LPT = lateral pontine tegmentum, MCRF = magnocellular reticular formation, PC
= pre-coeruleus, PPN = pedunculopontine nucleus, RN = raphe nucleus, SLD = sublaterodorsal nucleus, vIPAG = ven-

trolateral part of the periaqueductal grey matter.
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Sleep Disturbances in Multiple System Atrophy Including REM Sleep
Behavior Disorder

Takashi NowUra, Kenji NAKASHIMA

Division of Neurology, Department of Brain and Neurosciences, Faculty of Medicine,

Tottori University

In multiple system atrophy (MSA), sleep dis-
turbances and daytime sleepiness are common
complaints. Neurodegeneration of areas that
regulate sleep—wake control and respiratory
function in MSA may lead to sleep-related respi-
ratory dysfunction and REM sleep behavior dis-
orders (RBD). Sleep—related respiratory dysfunc-
tion includes stridor and sleep apnea syndrome.
Stridor is an inspiration—associated sound that
generates a high-pitched frequency as a result of
vocal cord dysfunction. Laryngoscopy can detect
and diagnose stridor symptoms. The severity of
vocal cord dysfunction is categorized in stages,
and therapy is based on the extent of abnormal
vocal cord abduction/adduction. Nasal continu-
ous positive airway pressure (CPAP) and trache-
otomy are often used as therapy for these symp-
toms. In comparison, sleep apnea syndrome
correlates with morbidity in patients with MSA,

and this syndrome is usually cured by nasal
CPAP.

RBD is characterized as a dysfunction of REM
sleep-associated muscle atonia and was recog-
nized in most MSA patients. Patients with MSA
might exhibit a dysfunction of the pedunculopon-
tine nucleus, pre-coeruleus, locus coeruleus, and/
or sublaterodorsal nucleus, all of which regulate
REM sleep. Although clonazepam, dopamine ago-
nists, and acetylcholine esterase inhibitors are
used to treat idiopathic RBD, the efficacy of these
agents for RBD therapy in MSA patients is not
confirmed.

Neither disorder is commonly associated with
MSA pathophysiclogy. We recommend treating
patients with MSA similar to patients with sleep
disturbances after diagnosing specific sleep
problems in patients with MSA.
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We present a 69-year-old man with gradually progres-

sive parkinsonism. He showed lower limb dominant

HEAH $T4% 35

lead-pipe rigidity, postural instability and right side-
dominant postural tremor. He had no oculomotor dys-
function and no resting tremor. His parkinsonism was
not improved by injection of L-dopa.
Lmetaiodobenzylguanidine (MIBG) cardiac scin-
tigraphy revealed normal cardiac uptake of MIBG. His
brain T2* weighted MRI revealed multiple cerebral
micro-bleeds in the striatum, thalamus and deep white
matter. This case suggested that multiple cerebral mi-
cro-bleeds could cause vascular parkinsonism. Micro-
bleeds should be given attention for a decision of treat-

ment in patients with vascular parkinsonism.
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VAT A VIEED . RAIC BT B O, R
£ EOHRBIMEBOBREF L 55 LAt
BHoMrbixo7z, X612, BIIRFE{LMAR RO L
b MBENRRIIBVWIRELAEL AT 4 VL
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DREBEHICONWTEIDFHFHSRFABDLETSH B &
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FERbhbhiE. FFFRICEWT, BTO2A
FROEMITHIEEHMEL:, 1) BFEY
AT 4 ¥ MRE% ¥ Parkinson W AREFIZXH LT,
B, C4IVBLERSLBAEVZFA VA
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FEERIEHEROE ., MR E 43 MERET 2 L & 81,
HEREFHEROFELBR L,

3y HEORBEN—Z + 54 v L HEBRET L.
Parkinson/&iZX U C DEERAER 2 FI0 L . ZEE
BLUOY S I VB HEHROHESL L,
REEYATA VIMEARD N, EROZEH
L ParkinsonWEDO ., EERFBFOREIC
MLTR, EgbLUY 2 I VB 5L THT.
FERSHE UTHEL, i E L,

2) ERHE. ERAHE=EOHRN
WHRIL., BRKZEEEHMBRIZICBWT
Parkinsonfm & a2 d v, ARRICK SRENR %

To - 5Ef T, BREAHELMEL -2EL+XS
U, EEE) RIS, REOEKER, K
ER & K URRRIB RS, ERIRIG A P LDEs.
MmEH & UHEEREZOR—Z - 54 L3R
ﬁ%ﬁ’) 7o

EHERHME R, PSRN A A EEFIT-21007 4
vy P XA b (BARBIEHRASH., ) 28
W, FPHIBAKRREEHCRE L, ElliEE . F
B, MR, 8. hE» 53K 3 Harris Benedict
TR % F O PRIERAHE % EBRET L 7=,

s R

1) ¥B, 423 B BEILL2EFEIXFA
v RfEEIE
NEEDERARNIRNU 42581356 ¢ . F

Rl BFREATFAMERFRMCETINSEEORR

case &N #® BMI  IRirlk W@a4iE LDEs  OIBCr VitBn M M¥RHoy
(BifF) (&%) (kg/ i} (mg)  {mpg/dL) (pg/mL) (ng/mL) {nmel/mL)

#mER 1 84 Bt 244 SRS 95 300 1.36 114 30 29.9

2 78 =t 230 =B 104 360 0.81 644 36 255

3 77 B 226 b;=354 14 200 0.95 275 28 19.3

4 M B 16.3 HTRE  13F 417 0.68 396 5.0 59.2

5§ 81 kit 278 @mEER 1F 0 0.39 131 207 74.9

JEEE 6 54 Bt 24.1 b1 1 1958 525 0.80 587 2.7 112

7 69 “t 22.1 i1 3 84 1133 0.71 226

8 48 % 16.4 HITRE 4264 870 051 16.1

s 78 B 23.1 BiERS 85 434 1.15 238 28 31.0

10 67 i 224 = 2% 267 0.89 468 34 17.5

1 80 B 23.1 B{ERE 54 317 1.02 6.0 18.6

Vit Bi2; £f #3812
Hey: REL AT A

BMI; body mass index
LDEs;levodopa dosage equivalents
CriOLTPFL

®2 MEHRT AT AEOHE

case a5R1 (x5)wH® (E5)15% BEFIER
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749
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1.5
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26.9
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%3 Parkinsonim A 3P O#H

BREY AT A VM RIERRORRERERRE

x4 BNPREX AT OHK

case BER SB5& case BEm RS EE
H-Y stage UPDRS UPDRS part3 MMSE HDS-R WAIS-I VIQ  WAIS-H PIQ  WAIS-I FIQ
1 3—3 21— 26 17—>16 1 22—30 271—28 100—100 88-—80 95—a1
2 55§ 93—>148 52382 2 3— ¢ 2— 0
3 3—>3 28—> 51 20—>34 3 2027 24—>28 91— 88 88—82 89—483
4 3—>2 40— 8 94— 3 4 N.D.—26
5 1—1 5 N.D.—24

H-Y stage:Hoehn & Yahr D ELEE S
UPDRS; United Parkinson's Disease Rating Scale

MMSE ; Mini mental state examination
HOS-R: HET /BN B BB R —IL
WAIS-11; Wechsler adult intelligence scale

ND.: REMN

F5 ERAHERHCHTIMNRENES

BI%

Bi/&it

EHER (&)
2l (%)
H~Y stage

LDEs {mg)

Hey {nmol/mL)
DEMIBGY L FT 574 H/MH
B

®ige
MMSE
HDS-R
BMI (kg/ )
#HH3(BMI<18.5)
ERER(1855BMIS28)
EHE (BMI>25)
ERRHE (kcal/day)
HBF BB M E (keal/day)
EH<FROOoNLLEL)
RF =P B (10%€55)
> FRMO0%LLE)

43
18/25
725 [49—89]

2.8 [1-27]

31 f1—5]
355 fo-1151]
14.3 [6.4-52.5])
1.52 [1.15-2.30)
1.30 [0.98-1.94]
243 (2-30]
24.2 [2-30]
227 [16.5-32.3]
kil

3248
84
12482 {538.3-2365.9)
1013.4 £701.3-1638.0]
a6y
54
345

H-Y stage;Hoehn & Yahr O EEEHE

LDEs; levodapa dosage equivalents

Hey: REV AT A

MMSE ; Mini mental state examination

HDS-R; T RSN E R NEFBRr—IL

BMI; body mass index
HB ; Harris Benedict

IR T7 8RE MRS B3 2 T B o 7,
MAER AT 2T 4 V4#1319.3~74.9nmol/mL
T, Whéldnmol/mLU LORETH - 7=,
FEREHOATTEMPLINEL, NEBREREY 2
FTAVESIEDTH -7,

MBRATLAT A VEOEBAEF2IIRL
Foo ERBLUE X I VBLIEIZE D, SHILR
TR F T 274 MEXIZFTER LR, =
L., BOBERAR &% - 72 Dcase 213, B
B (BEIFR) CREEREPICEr2be T
BEFOVANLETEL O, MEERLES R
T4 MEERICK DEBOWNIRE ik L #-case
43, BERIEIFEHRICERSHL LoE#EERL
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T7z, Case2, 4& 312, FEVZF A4 VD
TRIZEIHLrBEREEED N EL 5
720 FEBRERETIE. case 6% MRV TEMEARSEL
Ta7z, Case 6B IEREL L BB AETH - -,
Parkinsonf@ D EEFREEICBAR L -2 2 7 D HE
BERIIIT L, BE(casel, 4), WHE (case 2.
3) DHAMED NI,
RABEEITRIE LA X I T EERASTE L, B

SETR THL » R ERZED bhih o7,

2) ERAHE. EBABHEOMREH
HEFHDER#FKS5IZ/R L7, Body mass index
(BMI) Tid. 74% A EBHERIZE L T3 —HF T,
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(B) ML A ERINHRE (IR EL AT 1 /1

HBCHE I TRHEIC U TITE L T BRI
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FRERR L 7= L #ZHE L LT, L-dopaNRF D
ParkinsonfF B EIZH W TMTHFREBIZF677TTE
BCERMPRECEAELLIEFECZATA VM
FEARD A T Y, L-dopaWiRBTH% TORETIZ &
DHRBICEREYAFA VlEFE-L
MTHFREB{ZFLENAKEFT 5 Z L9, Parkinson
REFIZBWTHIRBE{LOIEE TS 2 EEAB S
BHEAKENERICBHEE B I LY ERELT
Efz, F, BEUEO KO—BER, 7L U4

v —REERE, FHERPEMEELHE LAV

Parkinson#. WiERPRBOEELE TS
ParkinsonfRDAFF TMEER KT 27 4 VLR
HLAElh, BEERPANBELET S
Parkinson/RHE CRID3BFIZH L CHEBIZEETH
Z3ZLEHEMILE (FHG6., EFEHERATE
£ (FIRIh))., Parkinsonf®iZB i 35KE
A5 A VIMAEA, Bk 5 L-dopa GHICES BR
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ICETAZE. 1BITHEABRRBERERTHOEL
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