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Lesions Outside the CNS in Parkinson’s Disease

* *Ruth Djaldetti, MD, Nirit Lev, MD, and Eldad Melamed, MD

*Department of Neurology, Rabin Medical Center, Beilinson Campus, Petab Tiqua, Israel
*The Norma and Alan Aufzien Chair for Research of Parkinson’s Disease, Sackler Faculty of Medicine, Tel Aviv

University, Tel Aviv, Israel

IN—F>V 9% (Parkinson's disease; PD) |, 2E
BEEBD R/NI AEBMEZ 21— DEKIEITTHERS
NS OBEMIEREESCTIIR. HZEHL, EEIF
PD (BT 2ME—DREERE CEL RTINS, |AICE
BaRITHEFTERNEEZOND, T, BELSK
UsiiDMFE TIE, PD OEZMBRIIIERICILEEIC
brzv), HiREESR (central nervous system; CNS)
RITTRLARHEEERRY, AMEBEMEROE T
ICHDRUNDEEICEFEN RS EAEERENT

N2V, BRBER FHRE

CDI0EDMIC, 78— F >V 2 (Parkinson's
disease; PD) iR G & EIT X9 5 HUT EHTHY Z2 Z2
L% & F7z. M9, PD FIEBH
pars compacta; SNpc) D RS I AFEE= 2 — 1 > Dk
R E TS, BMAEEREEEEZ SN TV, BlE
T, JEIVE - FREE IR % 11 D BHE e 2 R AL
PIRETHEZEDLLREDLNTV S, BZ5HL, B
B3 PD (CH (T 2 ME— DN G T b 2 T HE, &Y
G2 2B THRVEEZSNS, Braak 5 '3
PD JEAT M O BLAE R I 2 FEATN I HE L, DD
RERHE %2 HDOWTER % b7z, Braak 5(%, PD
DR THs—a—a 2 NDa - X7 VA VEHRIET
BIfEe, RS R BRI E RIS £ 0, TR
B EERICIEDY, B ORI GE3W) ch->TkH%
{ SNpc ICHE S T L %8 L7z, Saito 5 * (%, PD BEHD
-V AT VA ST —EMICIRE 5 & B L T2,

(substantia nigra

D, CORASNDIREICIE, EITHLE, DE, B
WIRETESR R, RENHD, 2DIFH, PD TEE=H
5 CNS DIADBRE L L TRPEIBAHD, KTFTI,
PD TROONDMUANDAIRICDOINT, BFEIZH - &
EE - BRI HEZREL, PD ORRSBIOREERK
FEDBERZRET D, ARTIIPDZEEHMED
CNS - RHEEELIR%, PD OREFRREETICRETSD
FULMRERDZ S 2R LT,
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BT DOWFETIE, PD O FiFREA MR (3 IEHICILHE T,
HX#RE R (central nervous system; CNS) 727 T7%4 <,
RO BHAREREERICHHET 2B HE I TL
%, PD & TREMRMBIERD S RICALNS Z LD
KRZFRD HHERR S LTV B3, Z O HLH 3 A3 2 1kt
EMIC L S>THHTE S, CNS DI CREA R S A (IS
ROLND DI, KO HFEAMFER (autonomic nervous
system; ANS) (CHELEN2EEE, AT7a—L7 I1E
=2 —a 2 E5LRETH 5.

ARTI, PD TREEL D LS CNS DI OAH (I
DT, JREDIRESIAEM - A HEN - BRIV fE T
% 297C,PD ORI L OFEERE T & DBEME 2 W5 T 5,

L. PD kT2 HEAIRER DR

ANS (A ISR AR R & STREAIRERIC T T 5



NB, FIIEARER O PO X, MR AL & Al
BEH oMM TH 2, b ORI 5 2 HiRTHRAE

(&, MoHE, HEHEE EERNNES O MREETICEET 5, Hifg
RRAEGOONE, FTE, W, RSB, BN, B O-SEE T %0
PHEd 2 8E1% & D, SEMIRER DL 3, FiiO
PRI SIS 3R & o BT RIRE (AR O T HE 55 it
fiiC A Y, HEiRRARAE S ONE, WL, Bt L RN
BHETHUOTW 2,

PD T —MOAMEBE IS A RELRDLN S,
INHOBMEICIE, ANS DX #5325, H, &k,
O, BEBE, BZRGDED, AT a—NT I AFEE= 2 —
a2 EE, BELH 5,

L e

HALEORM Y AEEERISE AR L, 7o
Iy N JE T e &~ A AROVREIR S AR oD 2 D
DOMFEZICHKT 2, D OMIRES JIREN BB S L
ThY, ERMREVEETFLa) > Ths,

RE

WFFERIINC X, MAEERER O 20w PD B & MR
BEDOEBOT T TNy NI Lewy /IMEDT L
VRO LN LT ¥, PDICET 2 H MR E DM
LihsiEiHE L7z PD A DIZIE 80% (S W R [T A3A 5
7z "8, N ﬁAﬂ?ﬁ?Hﬁﬁf‘ (&, FUREI, WHEEIE &0
BEDT9 ~95%ICHEDBHND, LI O T R
(3 PD (Z Bk 'é*%%%ﬁ’]l%%@%%%x ¥, WHEEIC
MR E & IS EBREE DAL ND DR ETH S 12
PD HH D 78% T, ﬂﬁﬁﬁﬁ%b%t%iﬂsnémﬁw
D MR BTN S ATV B BN, M /7 WA
nL:“y')}zxﬁ;%@frTH;?W%f%ﬂ‘c:;o'cﬁ%?xkb)’c
&2h, —J I CHERNEEZEASEL S H S %,

B

H I Lewy /IMEDIATET 2 L W OIS T 1 L 25,
Ld L, ilt, PDEEDHD VA A S IVHKIE R ke
DZ2—0rT, a-YRX7VARIERINETEE A
DRI I N7z 10 HOBEHARIRERE T 2 £ 2 E A AR
&, BHREE (BAEME) THhs, BHE, Eo,
T R, IS DR, BRI 2 3R 2 5 T EA3F L,
H ORGSR (nuclear absorption study) T3, PD L7,

R.Djaldetti et al.

FFIZ response fluctuation 34 512 ¥ THPEHIRERT D
FMEA G S TS, HHEHR SR LG TS,
VBRI A E 2D, HEPIEEARICKRS L, L
RE2% (L-F7%) O FZARBADRELSY T 54, WL
MWEEL, HEINEIEIZAH S, ZOMNE, [delayed
on] (L-R/S$E50 SEIRRIRIEB £ TORRINEL &5
Z&) % Thoonl (L-F/3%EH5LTHEEZR [FZ) onl
MEBICTERVLIL) BE WO2rDXATD
fluctuation 2L % " B A RRIE T H B (2 i 771 TUEHF
T&%2, MEAODICZOMEHIEENE, ZD
130, EEVEILE TO L- RSl 2 B3 27358 LT,
Duodopa D#5- (L- K230+ 48BN Fikife ) », 7
REIVT 4 DO ES?, rotigotine 78y FHIDEH 2
DbHb,

s

PD 5% it 1655 0D fif g ] #f e 5 do X OVRG IS T g o 12
Lewy /IMEDEAET 2 T L3, 1987 FRICHRANCHIE S 2,
DT THRER SN TS “%, Fie, MRS D
RS MEEIE= 2 —a > Rh b, Eif=2—n

(21 Lewy /IMEDIFEIET 2 2 & b S T3 2, fif
RN B D W IBE D SR - B #E o 100 Tl
BEARDWFFETIE, 9%DFATHEE - SR IC o
VA VA RERRDID, Lewy MBI M Sk
Dotz a - ¥ X7 VA EERGEO BHE T IO0 R &
PREER D ED S, 1 HITIERRSIED ["PI]Ioflupane HY
DIABWHILTEY, $S—F VAL THSI LW
RN,

LR OTE LA B X OFS ELE s T, PD
B D 80% i THEBHH B D3 HHE IRV Z e 5D
&N T3 27, O R L BRI 2 5k (3 F
MTHY, BEDRK 30 ~ 60% THE SN TS 142830,
—IOWIEH (X, WL PD OEBEIRICITT 255
bHLILHRKBL TS, PDEF RAZNGE L
WFETE, 7 BH3PD LW 42 £ TDIWHT 16 F[H
MAEFRZ TV, FEROMES PD OEMRIK T Th

LRbND, HIE6,790 HDar— ML T, HE
OEMZ T 2HE, P 12 FMoBEFAEK THIC
PD %#¥IET % ) AU D3 4.5 G-/ 2, (kA PD O
G Th 2 Db, F7IEMA PD OEREICH 2
HUEBLAER 7 0 A B 2 W1 T B 2 D h % ]
Wid 2120%, SHRZMIELLETHS,



PN 2 SRS B S A1 B R HIFE R RIS D 22

ERE R/ S AEBI3EIC 3D % 0 RIGE T, L-R28%
FICE->TELT 28850 H5, FIT7IZAM
PLa) HEICL BB IHICESALNE, DD
HEOR M2 05 S IEH O b % SR OE G 1135 — Dk
B E 72 5, C DI, BHE OES DR O UG,
BTN FHlOBRGE VS BIAOH S,

oL i

PD & D.LIEAHIEA DT, Fuar-kkno
Fr7—EHMtEE L OO MRERICEB VT, Lewy
IMEB I WRa - X704 VBIEDOMRREZRRSED SN
120 ZOWFERE R ZZF, PD HHE DLIEIC 38T % 38w
FERRLE HSERE S A7z B3, FLERHG B & 30 IS, PD
SR DO T (3 R SRR R DR T 22 73 9 B (Y RIE AL
FREDLENTOR,

PD TROIHZEMFEORE DB LS ALNS, HRIK
M, GEBEEFMEACINE, OHIBZEBORE, IR
Mz, HBED 20 ~ 50% I (EE TR E D A& 55,
ZO LRI REZ, O TYIHO PD B#H THH
HINTEY P, B LHEIIC L ZEIERICEBIEL
RHEEZLND TH,

SEEANRE D BRAIRE (SO S AEAL AR E LT, T
KU AR AT 2, head-up tile 3B 121
BTNFZNY FUw U RISOMREE, LRI
BETOIMR V7 RUF) VREOK T H 5 29, i
IRTHEMICH S 5 BRI RERR AL TR D3
I hotc—Ji, JIVT RVvF) ORI Fa s
THsMIBGBIUY 7 AT R 2O LD
6-[F1-PET ;i T, LKD) 47> RHLY A AW PD
BETHICHD LTI DS H 2 M4, Wi R R
(&, FE), FEIERFAEHE, RN & AHBI L 72 as, PR,
I, ZEBALENE L MBI L o7 B4, DL E DS
R, BRI - AR5 o> S B oD HAE & A
T2 LRpR UICHiRBR E BT 2035, R 7o
EEFHEBL 20 745,

PD L ¥ 720, ZRMEMME (multisystem atrophy;
MSA) DOEHFTE, LIED MIBG B L8 [¥F]- k283>
IO AAICEE T AL NP0, Zo#E N, PD TR

FHARFEMGER - O 7B O B> Th 50, NI % F
TR DILFE 2 (K F & T F HRE R RS 2 R L, 2R -
MRS 29 2 & TRAPD LN % X2 Bt

{

A ANS %3, MSA TIIH1HKX ANS 23S h s 2 & Tt
MT&2, L7zh>T, LA A=Y 73 PD % %
U, 28D X7V A ) 8F—% 8T 270D
AA>—A—LLTHHTH S,

PD TId, FIACEEANHED.QIHNG B3 E I T HIER
DENLVEEDDH L, BEEZRETE20E, /vy
NI, GRS 2 DT B O A, head-up tilt
MR EORBIMAIZTTHS, L2L, 2OLI%
ZALIR B Z 5 DIEEISCEMFEOKRER T E VS X0 B,
FETPRIEIC L 2D TH S O CIEMMFEGEEA = ITFE
20l Y AREE S R S B 2 FEAL S A 72 DI, PD
B 120 % 0t g & U T o Y il 38 B VR FE T A R
(quantitative sudomotor axon reflex test; QSART) A3{1H AL
7o, EHTHEERRDLEN Lo, TOFELS,
PD DAIEMBERITE D 2 AFEEMRETIE A <, itk
DAT A= T I NEEEMREOHRICLZHDTH S
T LR INT Y,

I

PD DOPREEIR(E, AW E AR = 2 —a > OREIC &
DHINTE2EEZLND, EHRADIERE AR
MRRFE O - 2 X7 VA 2 BT U7 BN 32
IIRFSETIE, BEBERTZIREEA D 26% W31 TH > 72 2,

PR E RS E>T 27~ T1% LB H S H D
D, PD BFITHFRICA LN T, JFIERD R TH S,
PREGFEAR D 9 B It b Z OO AR IR T 3, JREYE
(33 ~ 54%), HHIR (16 ~ 36%), YLHEPRIEE 9555 Lk
o HRAIEIRIZ, BEMEATEOPIINC A 512 A REE PR
FRIGE  (BERR T S TUE) D bR ENREST b & AHEA % %5,

PD (2550 2 PRESGREIR & JEENEIR & OBIRE, F72W15
PUICI N TRV, JREESEIRDS PD D47 T 7% < i
EHBI 2 2 R LZWITE S B2 H3 5, MR IR RE
[T & PD i & OB % L7WT9E b b B P90,

PD B F DJREEHEREREZ ICBIL TRV DD B A3
E2HNBED, BmHILLZIARLATVZDIE, Kk
BRI DBEIR S 2 B L, PD (235(F % SNpe D
MBI R PEIR T 2 A BT HE 0D THD *,

MREVE DR EREIR, HFICPREYDE & PR DRI 3 hT
Y AFEFELHC SRS, BEEREICHTT S L-FsB
LT RENVT 4 OIEH %R LI EROWFE T3,
MR T 255808 5T 5 028, IR RIS % %



TR (deep brain stimulation of the subthalamic nucleus;
DBS-STN) &, BEMEHEREZ % 9 2 wlREED H 5
il DBS-STN ZJitif7 L7z 3 % K5 & U7z 5 I 7o mi iy
DRGEEMRAE T, BVRmEOERLE & &K
Fe 5 DUE DD 5 fz 78,

KM

B )i O SERE E AR RE AR AE (3 APRE T B IR F 0, R
RIFIREIN 2 e A TR AR (A, 1TFIR, SZEfI, B
CHEET 2, COMRERMEG S VT R L) AFEIET,
sk E LTI %2 e 2 fiRe i a ) AME@ETh %,
BRGRT 7 R AWESG B TH 23, ThETDE IS,
PD (235 F 2 EIEE ZME LcBE S<bTFrTh
%, PD ¥ 22 il kitRE LT, YLiFE~—2— PGP 9.5
THPER O TS EBRAR DR T, ANS SZBC RO
b5 W5 PFERTEHE N ERMFEDRED b Az, BLREE
Wi, R E» RSP EEZI TV, O
R THER RO 2 & (3B L g h o7z 9,
MOWFFE T, PD 8 16 BlD_EREERD B G EBARAE D
—iTa - X7 VA VR ERIzb DD, PD DHAE
[ & DMHBNIEED o7,

ZIHIE I & MR TR E (X, PD EEICALNS AR
TRE B RERE T O IEEBERICF F 5. FITHRFE OB
BHREEE 30 ~ 50% EfiEEI N, —ERDEETEZHED
FITVBRBILALIERDO 1 DTHY, HPRE M E =]
DEBADVLEE 2, ZITHEL motor fluctuation % &9
ZEHFTHESNTIEY 7, Toff] KHCHHFICAHND T,
PR AT E R TH LD, BT LETAFAY
TIEBIEIAL & X — B L e, FETTFHEIN & IO 5 S OF
AT & DBNCAHBIME 20 7 FEITRE T 2 Mt L 7e b sE
T, PDEE, FICZIT 2k 2 5 0 TRBMRENETE
T B R 9 RO (sympathetic sudomotor skin reflex
response; SSR) AWHAF/ZIIMEL N LTV 2 EHES
N7, SSR DEH ISR — b, T D ) AEH)
PERIRESZ DI AVRR S fzo PD F72(3 MSA DREH
TR, EHEOMOMTAIEMRED 2 B PERERERT T
DI VBHFICED LD Y,

LW

R8I0, WD~ 27 ) llidds & OVHEAR g

R.Djaldetti et al.

(interplexiform cell) O FEMFLEYETH S 8%, Z
DIz, HLS>7-HERE A ELLZ VW DD, PD EH
DX & BRI IOV T RIAHI D T bR
T3,

PD BH TS L ALNB TR (X, AoOFhE
RpZEfila > b 2 2 MEEE, (OO N THh D B,
COFINEESE T & PD OFEAESE B L ORI & DB
RICDVTIE, KALELTAN L THS, T,
XL AEDIHFRTY T NY A ZHUNS KL, F ik
MTHEEDBICHIPD G2 53N TV 5 2 LM
RICHETIEEZLNDI L TH S, MEEREHE &M
KD ['1] B -CIT SPECT HUY A& & DN AHB D e h> o
fel b n, MBREEE RS BN SRR SR R A
CEEEBRET, B2 5 BREDSOIRE LG LT
WBEEZBNS Y, ML LT, AT, BT,
IS 2 — RIHAEIE R IC 2 b AL, Wi PD D
A & DFIBIASEED LR TV S Y,

ZDO&IREEIX, CNSDORISIRZIETTEHL,
MO RS2 RZICEN T2 HDEEZ 515, PD R
H (BHR) oMz MGRE LM TR, ML
TRRRIVEROGERWDD D SNIH, R R
WE®WO L NaFd YT o= bR
(dihydroxyphenylacetic acid; DOPAC), HENY =ik
(homovanillic acid; HVA) D3 A SNZh o7 %,
2IC L- K% 85 L7 H 3 HIC i, SHREEE i L
TRRIVEIZEZALNT, L-FSOEHE5I2LY
T RSV AWFHESIND TR sz, M
BB Fsa -2 X7 v A4 EEOHMICET 285
o THDWS DS AIUL, PD B DA gt 5
HRMOBMREREDS, SO RISI D RZIHHET
MW R 2SI AEEE S 7 202 bic k2 D%
DH ¥, £7213 PD OMFEZEVEBEBEDO—ETH 2 DH I
DT, FILWIEEVEFLNDETHS D,

T

HHl B EA LA IS SRR AP RE AT E BAR DS D O, Z DI
ZE AR R LIRSS b, PD ICHED, HIEOD
KA ANS (C[EEDIAHND & DFEILAVREI TS ¥,
HLHWFETN—TE, —EOBEICHIBBIE B K (]
BME) BHswWitiL, Ihz Lewy /IMAICEH
THHDLE T (oML PIMT %) 2, X/,



I 2 SRR IS B 5 A1 B R HIFE R DUISE D 22

G 783 Bl D H 1% T, Rl O3B
i ds & MMHRERIC Lewy /IMABIH D o - > X7 1A /%
F—DRDOENT VB, 72720, IR 2 B A
ThLEIE/ MO RLREETH 72", TOPD EE
18 FHDY I NTIE, EHITRIBIC Lewy /IMELFED 5
Nz, BB OREANAT L, RV B &, H
BAREOIERE —B 7, MOMBAOIEMFIREIC S
ELINT 2 WRENEDSE 2 B,

i

PD & D SNpc (UG I 71 7)) 7 Ot iAE8H 5
N5 BIUMER R SIMEHE=2—1 2
BOTRIEEY A S A > OBINDEDHENE T E > H
B, SEIIGIC & B RIEHS, PD DRIEMTFD 1 DTH2
HIREVEDS R S D, Kim 5 D3 U 72 A I LA i
TOa - X7 VA OBFFEBUL*®, CNS LR
REBHBIDIEHMALEZLLNSE, S5ICvY A EHE
T, MREFBK, #EARIMEK, ARIMEKZ LSO E T 2 ARIMEK
FMMEICa - X7 VA DRIV BLND & D
bHs 7, LaL, BEFLMUEELEOMT, a-2 X2
LA > ORI H O 28 PR 8 1 DA IS 72372 L
LOHE b H B 0%,

PD (ZfFVy, RO A b A A P EEICHZALD A
N%, PD HEEH 3B HAEMGEE LRI T V) > SBREUC
B9 2 BT, CD4* THlllsE CD8* T #ifao b’
v L, CD5* THMEA 7% <, IFN- y L T #ilffd &
IL-4 L TR LS L T iz ®, o &9 i
ST RLE, U > SERO AR & BEREIC R e T AR
RS2/ 100000 7~ (3 IFN- y 2EAE T M8 % Jf b & &
% L- RSO L > THFH S eM»ih 2 12 &
HIEDIL-6 & PD DY A7 LBl H % 15, 5L
T V) > SERD MM BAT % 88 2 72N~ D2 A DS, PD i
HOMIC A5 N5 G L AN Zbo—KHTH S LA
bhs,

L Zofl

PD DFIHICIL, BIEA DL ADES LT B REMEDS
bhb, HHEEIE, W< OLDRKIC LY BRIbEE 225
T (edt ' Z), PD THILA NV ARV T E %R
FEREHLE LT, REOFREVBE N E, TNVERFF

BEPEHIE, A——FF T RIALE—F
(superoxide dismutase; SOD) DIEMEAH T & 1) i 2
Fa R T7OEGHTBLNIVOIHEIK T & h3
FHhz ', MFRELIL ORI SO Z(L D SN
T3, 52 TX, PD A TARILEK SOD
W, e RaRvZ v RHCHRURFEIER]), AT
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*Division of Neuroscience, Faculty of Medicine, Imperial College London, London, United Kingdom

BITIS, SRABEMIE (multiple system atrophy;
MSA) DRFREEGEHBEEZICET DRMOMREL

E1—92, /=, MSA &t/ N—F2Y) UfElgEEE
DIERZRIC ST D ZEEGEZMEDBRMIC DT

LEBR - 1%E9 T D, AATDIER, BREEGR/ N1 F Y —H—
IFERARFHAE WA CEBREMITELD T —F &R
I2HDD, BIDI=HDREY—H—ELTIEERT
SR EDfERISEL T

Movement Disorders, Vol. 24, No. 7, 2009, pp. 949-964

LRREME, /N—F>Y >, MRI, PET, SPECT
AAHNHOBE—EII P25 2#ZSBTE,

% RMZEME  (multiple system atrophy; MSA) DJ%H
ANRTZ MIZE, v A - RU—A =i, #aedn
B MESE  (striatonigral degeneration; SND % 7213 MSA-P),
mFE A Y — 7 /NN ZE M IE (sporadic
olivopontocerebellar atrophy; SOPCA % 7z(3 MSA-C) 2%
FNb, HHEEMNICIE, BB (substantia nigra; SN), #t
SRR, s /i Rz, FFRER SV D 27 7 B L N = 2 —
g, O -2 X7 v A VR AEDINELT %
ERRET 5, MSA OBIICE T 2870 a
YA HARTA FHEBTRICEMATEST, Sk
AR PR EEHE (CIE DO T W B, ARTTIE, ek 5%
DAL 2 i & B 2R L, B LIz, FEHIC,
Y ARHEDOWET X, TMSA D R[BETED Y
(possible MSA) ] DOFEWI A7 I — D7z DI e i {5t 3k
HEBMIA TV S,

L MSA ICBU 3 EE G

MSA DFEIETIZ, % 20 4 BN RE M S8 T O 2 Wi
WIS 2R D O 8T b, Ih
5HOWIFEIE Table 1 ~4 12 F L 7hs, VT O

MSA A& 10 ZLL L, BHEEE 10 BRALZ I RE LTV 5,
W28 RN 2 BEO ML LT, ZWio—EE L LR
ERRINTES &S, BF R SN WiETE & S
Br—XiIcHEOSVTEZKshTwsalee L, 7,
A BRI 2 3m U
MR) 7w hand, Bl & HlE—D MR @& £ 7213 [H
—DWIGHEREZ O TVWE 2B Lz, alBrinm
L THA S MR 70 b 2)b 72 35S % /e
R ERAES, RSB L L o7,

, [Al— DI (magnetic resonance;

EEE MRI

KD 1.5T MRI Tl 5415 MSA & DBHATLIC
X, ZFf, T2 GRS, TRV Y MR dBTEESTED
Bt E 72 T K, AL - UMK (middle
cerebellar peduncle; MCP) - /NI DZERGD (X4, ik h -
MCP - /NN DFEE= b & 405 712225, MSA &o3—F
>V % (Parkinson’s disease; PD) (I #ZEfiIC & - T
WTEBEEZBNEH, PDBEHICHHRD T2 KEE55
P DL E 0RO S5NBE 5655 (Table 1
W) 7230 GERIC, 3.0T MRI O T2 S5 Jo 1) 2 4
BDARIR S5 1&, IR DIEFE L THS 7,
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Tablel (DO%)

Specificity (%)

Sensitivity (%)

Diagnostic predictor

Cohort size

MSA 16 (MSA-P in 13)/PD

Author/Year

Putaminal atrophy, putaminal hypointensity, putaminal rim, brainstem

Nicoletti et al., 2006°

atrophy, hyperintensity of the MCP, and cruciform hyperintensity of
the pons; significant MRI findings differentiating MSA-P from PD

and HC are given below
Putaminal hypointensity

Putaminal rim

26/ HC 14

100
96 vs. PD/100 vs. HC

100
96 vs. PD/100 vs. HC

Hot cross bun sign
Presence of at least one of the abnormal features mentioned earlier

Putaminal rim, putaminal hypointensity, signal increases in MCP

100

MSA-P 11/PD 12/PSP 20/HC 7

Paviour et al., 2007'°

and pons

o
L,
Gk
(,3(/]
e
o
X o=
A=
A %
L& >
w

>w'8
o ==
=2
o~ v
ISR
>

=1

é %)
[5) =
= 19)
.g =%
Qag
=SE &
== 0
- = 5
< <
ERR=
EES
S8 E
5 5.%0
A

100 vs. all groups

Signal increase MCP
Putaminal abnormalities

MSA-P 15/PD 20/HC 11

Seppi et al., 2006"!

100 (vs. PD and HC)
100 (vs. PD and HC)

100 (vs. PD and HC)
SR (signal intensity; SI) /JRARAZIAIR D

]

Putaminal rim (moderate/severe)
Putaminal hypointensity (moderate/severe)

Putaminal atrophy

HEL VAR LR RRIE,

YT a—, Slurcavn = AMUlBE R D1

TT AL

G
JHI, IDCA-P = MSA-C (Z—E(L 2\ /NS DHEAR % £ 5 ANFENE/ Ml Pk H 8) 2%

GE =

TR,

HC =

% AR ZEHiE, PD =/8—F 2V 2K, PSP

MSA
SI, FSE

FHE, SCP = /NIl

,
Xl

PR 2 > a—, MCP ="\

WAV > a—, CSE

=
1.0T THEH L %

A3 9RT 1.5T THEiti,

i

fhod

LR %BRE,

[

MSA T, hiffids L O MCP D3EifE 52 2 LIH7491 )
R ENBIGEH BB (Figure 1), 7275L, D MSA
OFREIE, MOFEICL D S—F V=X LBHIZHH
LNBEGEHIDH B P,

ERMICASZ L, 15T MRI D17, MSA ICBL T
RHHNB W - T > N IS DE 2 b & Zg 7
(&, PD F7c MO B & D HBC I TR
DEOAIRTH S 7, L L, ESN TS MSA D
VRS (X SCRRIE T—3L T 53, WD MSA D5,
ZORBEBBELIUITIFEL T (Figure 2 B8 &
TR 3) 08I0 T FHEDOWIFE T, MSA ORI
& AT - B D5 5 505 & ORI IS H (B0
HBIEWRBEINTVS Y, MSA OBHEE X, AT
A A E DB HEAINIOZH R, kALY za—
(conventional spin-echo; CSE), F7z(3 T2* iilahl 2 7 7 4
IhTa—%2MH22LT, HEAREN LEELL
MWTES B, J2750, MSA &fthod XA FDIEEHD S—
F 2V ERERE (APS) L DEERNICE VT, HERE MRI
DRI L~ OUIC(FEL T 7 (Table 1),

MSA-C OZWHT BT, FERM MRI OH A% E AT
F2HE DT H»THS, Burk H ¥ (%, MSA-C 7
& AFENE MM P B SFRAE - S —F > = X L (idiopathic
cerebellar ataxia and Parkinsonism; IDCA-P) Hi# % & $eiik
FENE /I ) G FRE BB 2 0P S, R 1.5T MRI
2 & 2D 2 e Lz, MSA-C Hi# TiX, MCP
EMifEO MRI BE T (FEMEZLE 354 2 EEFE
{b) OHER L REREEH L WO RHLVH D, L
MoT, TOLIRMRIFIEPED LN D EHE
MSA-C & #ZWidNnd, 72, TaHDMRIJTHRIE,
MSA-C &/ L2 S Al & A 7 OWEENE/ NI &
BJHIE & DRI ZALD (Table 1),

MRl ZzBWcEBIES XUERANEICSDEm
HYAK Z= 480D E £ AT

BH.OFE (region-of-interest; ROI) {435 & T2 F B Aris
% 2 [V 72 15T MRIABHIE  (MRI volumetry;
MRV) IZBF 2098 TIE, MSA BHFICI 0 TR,
fgse, Mz ELHET k22T hEXT > b
IS O F R DG STV B Y il % Dl
BOFRIERFUICIEDNT, MSA LD/ S —F 2y >
L @5 2L RITEAETEA V%, MSA I,
HETTPERL LM JFRIBE (progressive supranuclear palsy; PSP)
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Table 2 MSA Di#i % HIYE U7z MRI (2 J: 3 [HIEIE I & ONFREINE (2 & B 37T 2545 D 8 2171 4513 2 MRT D

Author/Year Cohort size

Diagnostic predictor

Sensitivity (%) Specificity (%)

Schulz
et al., 1999'2

11/PSP 6/HC 16

model)*

Burk MSA-C 33/IDCA-P
et al, 2004"®  13/HC 16

MSA-P 12/MSA-C 17/PD Atrophy of the caudate nucleus, putamen,
brainstem, and cerebellum using MRV

Model including volumes of brainstem,
caudate nucleus, putamen, cerebellum
(using stepwise linear discrimination

67 (MSA-P)/
76 (MSA-C)

100 (MSA-P vs. PD)/
100 (MSA-P vs. HC)/
67 (MSA-P vs. PSP/
100 (MSA-C vs. PD)/
82 (MSA-C
vs. HC)/100
(MSA-C vs. PSP)

Atrophy of the caudate nucleus, putamen,
brainstem, and cerebellum using MRV.

Model including volumes of cerebellum, 82 100
brainstem, caudate nucleus and putamen,
(using stepwise linear discrimination

model)b
Nicoletti MCP width on T1

et al., 2006’

MSA 16 (MSA-P
in 13)/PD 26/HC 14
MCP with <8 mm
MSA-P 19/PD
108/PSP 33/HC 50

Quattrone
et al., 2008'*

100 100

Single and combined quantitative imaging
measurements of brain structures on T1:

midbrain area (M), pontine area (P),
MCP width (MCP), SCP width (SCP).
Sensitivity and specificity given only

compared with PSP.
P/M ratio
MCP/SCP ratio

95 97
90 94

MR parkinsonism index = (P/M)*(MCP/ 100 100

SCP)

MSA-P (247 & N7z PD M F 7213 PD IS/ H& Ll MSA-P HBF I3V o728, PD HED S H 3 %413 MSA-C %7213 PSP (ICy & hurz,

MSA 75 & PSP BF E DENNIHIc TEah o7z,

° /NI R D W S HEC IR I A NI ZE R A SRR D S e s, IR ZE (3 MSA-C JBF O D HEICHE Th o 7e. RIS L O oty
RO B NI DI MSA-C IEH DB T H o 7ehd, FEIFADEEA LB TR IEEE OIMICH R AL o7z, MO 18 (6%)

BLUMSA-CEED 6% (18%) 3 IDCA-P (/S iz,

MSA =ZRJMEAIE, PD =78—F >V 2%, PSP =#f A% LYERER, HC =5 0E, IDCA-P = MSA-C (2—Z(L Z&\ v/ Ns %k %

PES ARFEPE/ NI B FE, MCP =N, SCP = /)N
Al 139X T 15T T,

B, PDEE, EENBRE 2N RICAT Y TUA
TH Wi Zf 5ot 25, MSA-PIH RARETEX
TN MSA-C i3 17 #1115 &, PD 4 d KO i
Pl & # N 25 2 ENTEHS, MSA B#E L PSP &
HEDOV o ENETE AN o7 (Table 2)o

Burk 5 (%, ROI %MWz MRV I2& 0, B/
g P S G 2 i R (MSA-C JEE B L OV IDCA-P & %
i) LontiapERE /N, BEE, RAREL, BUs O
LW - MRt L7ce AT 7T A4 UGG BT,
TED 94%, MSA-C [B# D 82%, IDCA-P 4D 100% T,
IEHECREWi %2 Tl 2 2 & AT &7 (Table2),

DVRIE, MSA BHE 205K 7 2V BB &I
% (voxel-based morphometry; VBM) 7% H\ 2 7zadlifi 317
b, MSA B TIIAMILER I LT > M N OFERD
WAL O MSA-C BH I MSA-PEFELVT T
MBI DR IE B E DBHETH 2B ¥ T 2R LI PARTO

ROIVAIC & 2 FREMIE B A R R S iz, 3512,
MSA-P B & MSA-C BBETIX, W< DD B D
HEPWOLTE I WENICE>T, LAL,
VBM (% DEFZMNGRE LIV —F > OB EiREICIT
LT,

MSA BV TEMHHER I TV 2 P S ORI
WEEE LT, HBOWE T V—TH MSA LDk
i S—F 2 R & OB M2 HINC, MRz 2
JED MRI i 5 O ERE L FRT 2 HAlLER L T &z, F
¥4 MCP I[i{3 MSA & D553 PD 3 F 7z (30 e b
TV HEREIC/NEL, MSA B L PD HB#H F 70 3 HH Y
B L OINICEBIIALNE O EDPLICE T
%9 7272L, MSA 45 & PSP B & O HIG I (3 508
LAOUICIHEL T 2 (Table 2) o IEHJCIRIBT T1 5
A MRI {5 CHIE L7 O mifild, MSA TX LS
NTVLMFEDOZEM & —BL T, MSA-P HBF D)7 hMH
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Table 3 MSA DZWIC #5173 HLHUBRMI G & LB B B 2 5 L2 2 )

FRE MRI D Wik 1

Author/Year

Cohort size

Diagnostic predictor

Sensitivity (%)

Specificity (%)

Schocke et al., 2002°

Seppi et al., 2004

Schocke et al., 2004'°

Seppi et al., 2006""

Nicoletti et al., 2006"7

Paviour et al., 2007'°

Ito et al., 2007'®

Eckert et al., 2004'°

MSA-P 10/PD 11/HC 7

MSA-P 15/PD 17/HC 10
including all patients

studied by Schocke et al.,

2002
MSA-P 11/PD 17/HC 10

MSA-P 15/PD 20/HC 11
including all patients

studied by Schocke et al.,

2004

MSA-P 16/PD 16/PSP 16/
HC 15

MSA-P 11/PD 12/PSP 20/
HC 7

MSA 20 (MSA-P 10)/PD
21/HC 20

MSA 12/PD 15/PSP
10/HC 20

ADCs in the basal ganglia, pons, white
matter; sensitivity and specificity values
given for putaminal ADCs (best
discriminator)

Putaminal ADCs > 0.760 X 10° mm?/s

Striatal ADCs

Striatal ADCs > 0.795 X 10° mm?*/s

Putaminal ADC values

Putaminal ADC > 0.80 X 10* mm?*/s

Putaminal ADC values of the whole,
anterior and posterior putamen

Putaminal ADC > 0.80 X 10* mm?*/s

Posterior putaminal ADC > 0.80 X 10
mm?/s

ADC values in the basal ganglia, pons,
white matter; sensitivity and specificity
values given for putaminal and MCP
diffusivity (best discriminators)

MCP ADC > 0.875 X 10° mm?/s

Putaminal ADC > 0.953 X 10° mm?/s

ADC values in the basal ganglia, pons,
MCP, SCP, thalamus; sensitivity and
specificity values given for MCP
diffusivity (in the article)

MCP ADC > 0.733 X 10® mm?%/s

FA and ADC in the pons, cerebellum and
putamen at 3.0T; sensitivity and
specificity values given for MSA-P vs.
PD

ADC pons > 0.98 X 10°> mm?/s

ADC cerebellum > 0.96 X 10° mm?/s

ADC putamen > 0.83 X 10° mm?%/s

FA pons < 0.38

FA cerebellum < 0.30

FA putamen < 0.35

both low FA and high ADC values in any
of the three areas

MTR in the globus pallidus, putamen,
caudate nucleus, SN, and white matter®

Model including MTRs of globus pallidus,

putamen and caudate nucleus (using
stepwise linear discrimination model)

100

100

93
100

100
100

91

58

100 (vs. PD and HC)

100 (vs. PD and HC)

100 (vs. PD and HC)

100 (vs. PD and HC)
100 (vs. PD and HC)

100 (vs. all groups)
100 (vs. PD and HC)/
81 (vs. PSP)

82 (vs. all groups)/
84 (vs. PSP)

100 (vs. PD and HC)/
90 (vs. PSP)

AT R, PD, MSA, PSP & DEEER,

A%, HVE, HEIICB0 S MTR OZETH Y, FERE OB 1R

E—F(L7zc MTR (X, MSA B OHGH T (X PD B REFEMIRE O SHEICMTLTEY, 72 PSP, MSA, PD EHOHBETHHEICIT

LTz,

MSA =ZRMEME, PD =/3—F >V Ui, HC ={H X, ADC =&0 0 DIEHFE (Schocke 5 (2002) 35X 78 Seppi H  (2004)

ﬁ?f?izﬁmﬁﬁ@&ﬁmﬁb Ao
FRMERZ BRI, MCP =HUNRE, SCP = /NI, FA =¥ 7 E3, MTR

Bt TlX ADC %

30T THMELI 1 1F " 2P E, OB T NT 1.5T THIli,

WHEB R, PD s, PSPERE LD HE

% O K fil
% 14,46O

Dilj]b?‘:bi‘“,

—J7, IEHRIARIE T1 58 MRI
K ERE (X, PSP HE#H O H3ls v g, PD B4,
MSA-P E# & 0 HEIT/NS U, 5 2 il SRR (3
IAG IR & PR O L2 kb 5 2 & T, MSA-P &L
D 7%, PSP, (H OB & & D4 i
MOWFRTII S ELE VAL

WCINE Dot
WKCREEHODHZZEDHLPICENTL
AR THIEL 72

MRPI (3,

SCP)] (Table 2),

)
3 ODEZMEM T L7z, T Y VD M —2k 5T 3], PSP =i
=t L@k, SN =58

Z D728, Quattrone (¥ MR 73—F >V = X L5 (MR
Parkinsonism index; MRPI) &I B IEHEZ 20 L 72,
v A% T A% & b i B o kb (pontine area-
midbrain area ratio; P/M) {2, MCP i & /Ml (superior
cerebellar peduncle; SCP) lED It (MCP width-SCP width
ratio; MCP/SCP) #3 L TRHHNS (P/M) X (MCP/
MRPI fE (X, PSP ¥ D JiH3 PD 84,
MSA-P fH#, HHBERE L b AEICE D,

Z D5
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Table 4 MSA DZIIC %517 B #E 5 i bl 570 D2 Wik /2

Author/Year Cohort size Diagnostic predictor Sensitivity (%) Specificity (%)
Walter et al., 2003%° MSA 16/PD Hyperechogenicity of the SN and LN
25/PSP 9 (hyperechogenic if it was more intense than the
surrounding white matter)
SN echogenity (<0.2 cm?) 94 (for MSA)/ 96 (vs. PD)
91 (for APS)
SN echogenity (<0.25 cm?) 100 76 (vs. PD)
LN hyperechogenity 77 (for APS) 77 (vs. PD)
Behnke et al., 2005%' MSA-P 32/PD Hyperechogenity of the SN (>80th percentile of
88/PSP 18 controls) and LN
Absent uni-/bilateral SN hyperchogenity 70 (for MSA-P)/ 89 (vs. PD)
70 (for APS)
Uni-/bilateral LN hyperechogenity 72 (for MSA-P)/ 89 (vs. PD)
72 (for APS)
Combination of absent SN hyperchogenity and 56 (for APS) 93 (vs. PD)
uni-/bilateral LN hyperechogenity
Combination of unilateral SN hyperchogenity and 88 (for APS) 66 (vs. PD)
regular bilateral LN echogenity
Okawa et al., 2007> MSA 14/PD 98/PSP Hyperechogenity of the SN
17/HC 30 Absent uni-/bilateral SN hyperchogenity 91 (for MSA), 83 (vs. PD)
92 (for APS)
Walter et al., 2007% MSA-P 21/PD Hyperechogenicity of the SN (greater value of
138/PSP 22 bilateral measurements was considered): normal
echogenicity; moderate hyperechogenicity;
marked hyperechogenicity; hyperechogenicity of
LN (hyperechogenic if it was more intense than
the surrounding white matter); 3rd ventricle
dilatation—not given here, because it is a
characteristic for PSP patients®
Normal SN echogenicity 90 (for MSA-P), 98 (vs. PD)
72 (for APS)
Normal SN echogenicity with hyperechogenic LN 65 (for MSA-P), 100 (vs. PD)
59 (for APS)
Normal/moderate SN hyperechogenicity with 77 for APS 97 (vs. PD)

hyperechogenic LN

N ISR 300 D SN D T a—HJE (23D &, SN O T a—I D E BN Fi #7572, SN DA’ 0.2 cm? Aili T, HC D 75 73—
L RAINVAKNTHIUREH O a—H)E, SN OHEREA 0.2 cm? DAL 025 ecm? £iili T, HC D 75 ~ 90 78— > X A )V T HAUT L D i
J%, SN DAY 0.25 cm? PLET, HC D 90 78—+t > XA VT HIUTZH W S mliE L Uiz,

MSA  ZRMERMNE, PD 1 78—F >V 20, PSP MEf A% EYERREE, SN @ B, LN : L2 X%, HC : i

BaHW5 & PSP BE ML T L L340,

MRI DEEMFEE S : HLANERE &S HEBE

CIIES
PLHGEA M 5 (diffusion-weighted imaging; DWI) 35 &
OEEALB B {5 (magnetization transfer imaging; MTI) (.,

MSA-P OWi% S 5ICEA T 25 By — L Th s
EEZ b ML

BRk2 2R 7 N —F ST p3 1 ST O DWIIZ & 5 8%
D HDF DILEUFEL (apparent diffusion coefficient; ADC)
& Trace(D) {lid*5H, MSA-P ¥ L HR#E 35 X OV PD
BELZBENTELZL2MWME LTV S, MSA-PHHT
Pt DILBR B F O E VSRR IS DOV TIE, FHMEL
RSN TS, 72720, H25ullii ' T DWI DIUEL
SO SRR IR A D D o T T, TOHRE
MR TE Lol TREFTICHSA TS MSA-P D
FRIRBEFT L& —8L T, MSA-P B TIRIBH&IE L DT H3

AR & DIEEURE DS o7z s MSA-P Hi# & PSP &
TR DOILHAREUC B DA S NI HS, MCP OHLHR
BUIMSA-PEH DD PSPEA LY bR EIRER,
ZD2DODEFEBOERNCHHTH 72", MO T,
MSA-C B OiiE, MCP, /MR, #8D ADC (3,
SR L TREfich -7z ¥ DWIE, MSA-P & PD
EREMT A, MRITT > b E () > Bk
BT MR ORFEOHMEZMET 2DICEA TS,
Paviour 5 ' &, #%% % 7213 SCP ® ADC i ic D\ T,
MSA (& & PD I 7213 PSP B L ORI TENA DN
RO EREALHIC LI, Z4UE, 15T ICEHE VT MSA-P
BHOPTROILBURED G I 28T PSP BHF D
SCP O ADC i H RISV 2k %#mR LTz, THhET
DL EHL 2SI TH L, ZOHME LT, Jik
BLOWHRE T ROEOHE Z 505, Paviour 5D
T, IHFTOMEICIN, W, R PD O
WHHIE D E» o7, e, ATAAEZTmm &ET 3
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DWI MR 7a s )i, fhoifi T LRI AT A A
JE3 ~5 mmP>"E0 (ZIERD ERTNTHD LIS,
5, SRR b SRS H Y, BRICK
#EINT2 ROIDMTIE, #8D ROLICHHS 2 IT%RE
Ko—#HPEEhTns,

Ito 5 "%, 3.0T MR ¥E% T, MSA %, PD
&, CIIEHEBRE T, WORE, DI, BBt DSEEUR R &
JitELL# (fractional anisotropy; FA) % i L7z, MSA
BE X PD B F 7 I R & S L LTI, /M,
PRt DILEUR A H EICE <, FA (3{Kh2 o7z, MSA-P
& PD L OIS FA LHEEURBZ V2 E 25, INIET
B L OV & I L TS R METH -7 DD
(70%), TP o7 (100%). 72, TD3DOD
F AT FA DM B  IEBUR D & 2 > 72 D 1 4 B
MSA-P EHETHY, MG FA LIHUREA L HICIE
WTh-o7zDFThd PDEHETH-7,

Figure 1 A @ MSA-C 3 (62 5k, WU 3 4, Hoehn and
Yahr (HY) JiM0] 1), T2 5BFAmif% (45 1.5T MR %) T
YA WAHLNSE, B: MSA-P B (66 &M, MM 4 45,
HY %l 1), T2 @FHmie (45 H 15T MR &) T il o
WAL U mEEs, YERRICIL THS MG 5, W8 2E4)
NERDHND, C:MSA-CHEE (64 TV, WU 3.5 4, HY
WITIV) . T2 5RER WG (5 H 1.5T MR %) THimen4 b (2
M DFIH 0G5 5, YR BRIC I L7 s o5 5, mifllo
WrkZE oSN35, D PDHBE (58 A, TR 5 48,
HY W) o T2 53R (45 1.5T MR 26#) TIIRIMBER
WCHBE AR I ALNE D,

Figure 2 A :PD B (55 &AM, MMM 5 4, HY JNIH 1),
IEHR IR T1 SRS (5 1.5T MR 26iE) T EE 4N ZE
MIFERH LN, B MSA-PEE (61 %4k, TN 3.5 4,
HY 5081 1), TSR T1 SIS (G250 15T MR 254) <
T2 NREM WG LoV, SBUREOILR) R 55,

MTI % W 7238 T d, MSA-P B3 12 & AIMIEER O
HWHEDOHDEDHEIN TS 8 KINFEER” E SN
2B T 2 LB L (magnetization transfer ratio; MTR)
DAT v T T A LR GHT T, PD G & IR & %
MSA B# & PSP IEH H S INHECHE I § 5 2 L 3T X,
MSA HH 1 BD AR THHERIC I Nz, 72720,
PD & &0t IR#EERE, MSA B35 & PSP 3 & DIk
BREBEL VL TR o Y,

REZEER
AR, PR T ISR E 2 i 3 2 720D, RESHE

Figure 3 A, B:PD & (55 %Mk, WP 545, HY Wil
) JARIE T1 SR 5T & A7 T2 SRER {5 (2250 1.5T MR
i) THHRELHUNMIE (R OZEMEED SN, C, D
MSA-P 845 (61 M, TR0 4 45, HY W0 1) o JRIE T1
TR I A5 4o L ONAT T T2 AR R (5T 15T MR %) THUN
il (ORED) OZEREDRED BB,



#% (transcranial sonography; TCS) 3 A< W SNSE XD
2% o7z, TCS ZHW wmEDMEITIX, PD EF D 80
~ 90% THl SN BNk D F T a2 —psil 5 Stz hs,
RO LI AR, MSA 5L NPSPIC & e
I—=F VAL RTEEETHH 0% THESINT
B B8 m i, AR (lentiform nucleus;
LN) O f il E 7wl = a2 —iid, MSA £/
PSP (& ZIEERS—F >V =X L% ET L BEHD 710%
PLEE, PD BEF D 1/4 HitE Tl LD 5, Hra—
ZRIBINEHTI—%2HRVSN DA T DR,
MSA B LW PSP DIEER S—F Y = A LB F IR
TS ALNBTLTH 2, Z DL R L~
FEL TN,

TCS % W 7 I B S R B O &, SPECT/PET
%7213 MRI (C & 2 BEREH {574 £ OO EH{FEZ MR IC A
TI7RALRTL, BHPEL EVWILETHE, ZD—
JiT, TCSICEHEMM AR D 5, W DK 10 ~
15%IC I MBI ES WD, J0 LD RBEEREIC TCS
PHVGEIERITER . 3HIC, MIEEDR T I —H
JEZERE T &AW, MG H 2 EBIN A
FLIC R 5 X5 250,

L MSA iCEB U 2 HEhEm 5

MSA [Z&1F73 FDG PET iE&

%% D FDG PET (Z ¥ 2 iEHIERDITE T, #h2 7%
WD MSA [SND, OPCA, #librEHAREIHE (pure
autonomic failure; PAF) ) %2, {thoD 7 S—F >V HER#E (PD,
PSP, Kk BRI ZMENE (corticobasal degeneration;
CBD)), /NPEFEB)ICRAEIC & 5 N % 2 bk L Ji it
MBI S 2 — 2 S ST &7z, b DR,
— B HRIR 2 Wi DS BL2E I ICHERR S T L D0,
PR HEE U 72 REG O/ MBS 2 JEE MOk THbi L T
BY, 740—=7vIBibh T 25G8H%, 20
IO nZET 2L, YIHIEG O MSA BRI, MSA
EAlD S —F 2 HE G RERR E ) 2L FTE & DI B0
T, FDG PET D H DKL & RS % 5§ 2 DIIKIAR &
LTHEETH S,

Fulham 5 ** (3, MSA ¥ 30 ¥ & PAF B 15 %L D
BT, FDG PET OHHMEZMET L7z, MSA Hf
DOWERIE, MSA-C B 8 #, MSA-PEH 7#, MSA &
HISHT, WTFRYH/NMKT R E S—F > VB O 7

D,J. Brooks and K. Seppi

Y 5, MSA B TIE/MM, M, FRER, BisHEcE
D JRFTHEH (regional cerebral glucose metabolism;
rCMRglc) DK FNZi88 7255, PAF BETIIE T RZXAS
Nigh ol TOWFETIX, FDG PET T MSA & PAF %3
WIRECEI S N d Lo fiEi%Z F LTV 5,

Gilman 5 * (3, MSA, sOPCA, EMEEEAY—7
K&/ ZEAidE  (dominantly inherited olivopontocerebellar
atrophy; dOPCA) DL T rCMRglc D/ X — > Z it L
7zo MSAJEHIE SOPCA FEBIT X, Wk, /DMik, #,
PR, KINEZE D rCMRgle MK N LTz, ZHUShiL
T, dOPCA HEMIT(E Mt &/ Mk rCMRgle DADMLT
LTz, %L D sOPCA EHIE MSA (2179 2 HIHENE
H3BH 5D, Gilman 513, PAEDOFT AT OW[HEMEICT
L et g7z,

VAR B SRIGPE D feH) - 1 % 7R LE#RTIC SND & &
Z BB BHETIE, FDG PET illifilc TRASAK DO BEH
ERPHEINT VS5, ThEFINMEMIC, PD TR
SR HEFF STV %, Eidelberg (3, SND &% %
505 10 filrh 8 BTGB DRI T L T 73, v
R RIRCKIET % PD BEF T, TORMDIER 2HR
TLEE L7 H bWV ZHi L 7% De Volder 513,
SND £ &2 505 THlEMA LIz, 2055, HEAIRE
A4z &N PEE B EFAE & 38 5 A7z 2 B3 58 MSA
SEMERETH o727, 2D 7 BTl pE L BRI Db
REEDMER LT /e hs, SEEIZRFED 2 6T /MK o
R# BT LT/, Otsuka 5% (%, MSA & 9 # &
FEME S —F >V 290§ (idiopathic Parkinson’s disease;
IPD) #3415 %D FDG PET ikl #i5 L7z, MSA ¥
D55 5L OPCA, 4 %L SND Th-o7:, MSA Tl
RRAAR, 7, s, EiTSEER, (B rCMRgle 23K T
LT 703, MSA #EEIER I E OIIC I EE A5
N7z, PD TRARMARORH AR S TV 72,

Eckert 5%, 78— >V EBEREES 135 F0#Z
Wiic ¥ % FDG PET O3 Atk % 5Tii L7z ¥, f% ® PET
W5, HENEFMME & B2, rCMRgle DFHZL T
T2/ 8 A MY w7 v w7 (statistical
parametric map; SPM) % FIW TRl L 72, 2 FE[E D 7 + 11—
7w 7T, WylO PET i 285 STy E Bk
RN L 72 CHIRAHE 217>, 4]0 PET M
BRIl & L7z, BB FTO SPM (C & % il & i R
W E D —H L 7D EWIHRED 924% (MSA TO—H
#96%) T, PHEEHVRHG & BIRZM E D —H L7z D (L
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FHD 85.4% (MSA TO—FH 76%) Th o7z, HHEHII—
F 2V Z A LDRECTERYNCHIT S A R Tl L7z
FDG PET i3, 2>V 2 — & LR MG A3 T HE
BIGEICIE, B HE D MSA DRSS (ZDBO7 ra—
7~y7°'c~‘%iﬁ%:\) ZIEHECTPIT 2 2T EI, BB
IS & 22O KD > 7,

H“l llll. SPECT nit%ﬁ

Bosman 5 (%, PD & MSA & D#NZHIMZ, fifH
MEEEE L & H B/ %2 Fl 72 llis ECD SPECT 45 Al
PEZGHI L7z ¢ PD ¥ 81 %, MSA K 15 H %G
WiBRT 140 2 MU SPECT #1727 25, MSA &
PD & TEWLIEDLNI-DRBPIHRDINFEDATH o7z,

DHHGIZ & 5T MSA DIE LW (IR SRR (235 K)
DHREL 220, K& 73.3%, FEELIEIE 84%, IEZHIL
83.6% Th -7z,

Bosman 5 D9t 27 )V — 7%, XIZ ECD SPECT &
SPM & Z# il A G b, ZOBWikE 2 LS8,
MSA &30S, PD A TE SRR RIS I L
IR D MmAHEICAL N L T e,

IPD IZB3#$ % FDG PET A% v > Lo JRpi{k# o 4t
ZENZOWT, HHEDOH LR —22FET 57280
A2y NT =706 TV 2 %, T0 PD <
K —>/ (PD-related pattern; PDRP) D¥&H1I%BFH TE
HALASHRET, PD M % (0] R R S0 I B 5]
D BIERNT BB SN TV 3, Feigin 53, PD ¥
& MSA Hi# D “"Tc-ECD SPECT i kL, 2w b7 —

SN L7z %, LaL, PDHEE MSA BETIH5R
HOD 1/3 D PDRP HAELL T 7c7eed, N—F V=
A LOENZMNC 3500 2 HIRIA HEZBERA L T 5

Cilia 5 * (, MSA & # 36 % @ iy Il i & % ECD
SPECT TilliEL, PD ¥ 43 HI L2 —H I/
TR ERTT 39 H L iR L7z, SPM T35 &, fhff
IR, MSA BETAREEME, Bk, /MiicHEIC o
R LI R b,

70 MR ZX2 ORX3E—

70 kMR A7 b1 A3 ¥ — (proton magnetic
resonance spectroscopy; PMRS) (2%, SND & PD & %4
MTEBBEEDH B, N-T 2 F VT AT F Ul
(N-acetylaspartate; NAA) (=2 —0 NS ICTAAE
L, fiftEDeticlda2\#H~——ThbosLEZLH

NTW %, Davie 5 © [, H¥I, HEHKHIC SND && 25
75 7609 6 BT LN ICHHK T %2 PMRS (550D NAA/ 7
L7 F = (creatine; Cr) LMK N2 L7zhs, PD &
FE2 5605 9l 8 HilTIEHE NAA L)L D S H % 58
Bdieholz, LH L, Federico 553 PD & 19 % & MSA
BE 14 R[EZHRILIcETA, MSABFCIIEARELTLN
D NAA/Cr O IEICH BICHE LTI O 5
HDD, TOPDBIUNMSA DEHFIR—NTHDS LW
B4 D 50% TLN D NAA/Crlb W EE L T 7z %,
Clarke & Lowry” (%, PMRS Dadlif 11 #E% FiifafL, LN
D NAA/Cr {55 DA bIZ PD 5L XMSA T3—HL T
BET, MR R—F 2y UEE L IEER S —F Y
feid & 2 RESZICHIA %7735 L LT PMRS 292 C

LRTEROLERHMTTITOS

IiE, Watanabe 5 (%, MSA-P DM TIZLN &0 3
NAA/Cr 55 DX FDEFETH S & 2L L7z %
INHDOWUEMEFMAFTHES LT, MSA-PHEH 11
P8 F L PD BH 11 HREZREINNT 2 EDTE,

DFTRRBBELOFTTRERNI VEBIEEL
foE 5

DT ARIB LR F T AB RS VKRR, PET T
H SPECT THHMNL W TESL, R/ HFEE
""F-dopa D HL D A & ,%}yEFDTF7N+V/
(dihydrotetrabenazine; DTBZ) #i{3ic &k 4/MuE/ 7>
N2 > AR — & — (vesicular monoamine transporter;
VMAT2) ##g, "C-nomifensine, '*I- 8 -CIT, '*’I-FP-
CIT, *"Tc-TRODAT-1 DMLY AAIZ LD RISI 2 v

—X—FEHIC Lo TRENS, RS2 D ZERO

fitrid "C-SCH23390 PET THif% 341, K782 Dy 2%
%5713 M'C-raclopride PET, 'I-IBZM, '*I-epidepride,
"ILIBF SPECT THf% ST\ %

SFT AW RIS VB UG

WRIRINIC MSA-P & & 2 65 BETE, Y FFARR
IS AEENERIREOBRREDE L {#HA b T 5%, PD &
[ <, MSA-P OR2WiHEE BT 318 D “F-dopa HL Y iA
ADIEH LIV D 50%Hi % % TR L, %EHOHGRD
"F-dopa BL D iAA L ~OUIIBITIRREE AHBE L TV 5 @70,
FAREZD BF-dopa HL Y JAA DX, MSA-P & D5
PD EBE LY HHBIERODS, ZF ORI T D 50%
THEMELTWS, Burn 5 "%, 7S—F 2V EMEHEERE



DYt & FRARLD *F-dopa HL Y JAAIZ DWW THIA T %
11V, BEF IR OME T MSA #E, TPD #if, PSP fEICH]
DRGNS ZEZ R L7, THICHL T, Otsuka 51
MSA #E# 9% (MSA-C 5%, MSA-P 4 %) & PDE#H
15 %D "F-dopa PET it it L7, COMETE, &
WL L Bt D *F-dopa B A A WFEE AP LT
7eh3, AR & B DHL Y A B D 7 % AR D HL Y GA &
ThrRLU7: I - Bo8HERE (caudate-putamen index; CPI)
I3 MSA #7356 = 4.6, PD ¥ %314.8 = 54 T, MSA
TRERBOEED AR E T & Z/RL, "F-dopa
£ % CPIIEZMSA & PD L DEEAHNICHMTH % LAl L7z,

Rinne 5 (3, "F-dopa PET % fflL.>T sOPCA H44 10
Pt Uiz, oo PF-dopa HLY A A DF-H i 13 0] 1
TEOVIHTH S T1% FTHECHAP L, BHEINTHS
ETHRTHBICILY IAADIRAD LT 7z, Rinne 53,
MSA DB AR NLVO—HTHEHILL—HL T,
SOPCA 4 DR P MHEIR D BB R S AR B RE I 75 2358
HHND E DRI Z N L7z, Gilman 5 7 (X, MSA 7 4
# & sOPCA BE 8 HKICT L IKD "C-DTBZ % /2
PET Z17\>, fREEIRD VMAT2 §55 % M5t L7z, MSA i
HTE, BRI EBGRDRIEIN e VMAT2 fi G HEIC
RS hTBY, BRETIIVY61%, #8TREY
58% M N LT 7z, sOPCA FBF TIIMK RAVNE o7z (B
A% 26 %, B 24 %), sOPCA L #FH TR MM FEME D
VMAT2 # G DIfl ST 2 en s, ko i
FREMINE DIFAEDRE &7z, Gilman 5 7 (3, MSA-P
B 8 #, MSA-C [ 8 ¥4, sOPCA I 6 BEN5eL
Lic7xma—7 v 7illiiT "C-DTBZ Otk (+) 2k
%M\ 72 PET Z17o 7203, 130D VMAT2 #5537
TOREROBR THEICHHI S ATV /e,

Pirker 5 ™ (3 "¥I- B -CIT SPECT #F\>T, MSA &%
ALNSHEE 18 % (MSA-C3 %, MSA-P157%), PSP i
H8H, CBDHEE 4%, PD & 48 % (B RBE NI
FFEEE) ZX0i5ic, R283> b5 2 AR—X— (dopamine
transporter; DAT) DFE G/ 8X — 2 Ziat L7z, Z D5,
FREEIRD DAT #5513, MSA, PSP, CBD, PD D& T
FRNZFNIEHEFHMBED —51%, —60%, — 35%,
— S8% L HBICHHIShTEY, MHHEOME DEEI
ABNIh oIz, MDD P B -CIT 55 DIERTFRIER,
CBD B LTUPD DEATHEIC/UHELTEY, MSA B &
PSP EBHTRDHF VIWF TR o7, 72721, Pirker
b, Thbmr—F 2V fiElElE% SPECT i Ric D

D,J. Brooks and K. Seppi

WTHEFZICHEN T2 23 TERN >, Kim b 7T,
2. B -CIT SPECT T PD ## 18 %, MSA-P H#% 7%,
PSP i 6 H&MEIL, MUAGEICE>TV S,

EHREDORER T, “"Tc-TRODAT-1 SPECT {5 7% >
T, MSA-P 3 30 %, MSA-C 8% 19 %, PD ¥ 36
U BT B HEMED DAT GBS TS % D
BT, *®"Tc-TRODAT-1 SPECT (&> T, PD BI W
MSA HE L A& OISR, MSA-C & & MSA-P i
HLOHMITTEETH 5D, MSA-P HiE L PD HE (X1
IR T X RV E SR T TV 3,

Scherfler 5 77 35 &L X Seppi 5 ik, SPM BL U *I- B
-CIT SPECT %\ T, MSA-P BFDINA IR BT
% KRS MEBRDEEME M Lz, Z OFER, R
WBRE 13 IS &, W MSA-P S 15 #4, PSP
H 14 %, PDEH 17 A TIEMERD DAT ISR L
TEY, ZOREIIEHE RO A THIM LI LT
HBIEEHLHIC LIz, AU Z, FHHRBERE S PD
BT D & MSA-P I (59%) % PSP M#E (52%)
TEMERIC - B -CITFE5 O N LD H Y, ZD
MEZHBNCRET 2N TERL, hiE, 'PI1- B8
-CIT SPECT Wi f§ DM TR & 72 (& ROT 43 #r TIE 77l
TEED o7z, WK DF I specific-to-nondisplaceable
equilibrium partition coefficient (Vi")*#% 23 &9 %%, PD
BE 1 FIRIEERS—F 2V Z AL E N, MSA-P
B 1 & PSP 2 BI PD 1T BEN/zh3, MSA-P
BHLPSPEALZENT LI LETE A>T,

SFTABRISI U BREEE LG

YL FHS TS "C-raclopride PET ¥ & F
'2I.IBZM SPECT (2 & % PD H#H D R8I > Dy Z A,
FORBTE, REFOFIHEFICBOT, MENFAE
W& STl O3 T K232 > Dy 2RSS I
1210 ~20% W C AR S Al 7P, PD DEfT L7z
B RS B R 5 B T, "C-raclopride PET
THRD K8 > Dy ZEARKE T O IEFAL Z 3§ b b3
Wb TS, —J7, "ILIBZM SPECT & & O}
"'C-methylspiperone PET (ZB 9 2 hEFIERWIZETE, R
IR Dy ARG IER AR ISR 2 fEEDH B T &

FHARGERRER - BRI F L by —t—& ) IERRRN
WL My —Y—L DT, FHpIRREICIE L 7 R e
Licb D, ZOREU, "I B -CIT SPECT D¥i{y, K832 5
VAR— XSGR WY
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DIRBEIN TS 2%,

P, JEE B S —F 2V U T3,
"'C-raclopride PET %5 & OX '*ILIBZM SPECT (&> T, [
RAERDIFEBLT 2 & KR 2 Dy A REEDBE T TE 2
EDUREBEN TS 8% Schwarz S % (X, SND &#iE &
NDTRENT 4 AWM S—F 2 AR FEREF D 2/3
T, MiEAR D PLIBZM B A AL LI 2 L 2R 7:,
Kim 5(%, MSA-P HEEEHID 71% T I D PI-1BF
DFEE DRI R L72AS, PDIEFITIREHE b KR
> Dy ZEMHHBEDIER, F/o3ouELIZ L 250
L,

RS UBRBED > F T ARG~ — 1 — L > F T A%
WG~ —A—LZillAHGDLELL DATBLIUNRISIY
D, 2R D SPECT illif), PD & MSA & D AN&IEA |
ATLEIRBINTINS, 7275, Knudsen 532D
konrTrIua—FEHLEZA, PDEH 147 GHE
ERIALS) LEATEIDIZ, MSA-PEESHT2H
(D RIS AMEFFE DR G 22T T ) DA TH-
72 ¥, Knudsen 5 OHEFIERFILTIE, FEEOEEE 5%
J&LTH, PDIEMIE MSA fiEfil & DR THEZEAED 1 B
-CIT LD IAB DI A DN o 7ehs, ZifiDIE
XTFRME PD D5 D3k & D57z, Pl-epidepride SPECT T
HE U7k D RS Dy 2B 71, MSA-P &
H 2 HKICHB T PD OHiHZ# 2 2 JUEDERS S 7z,

Ghaemi 5 ¥ (X, "®F-dopa, FDG, "C-raclopride % f\»
72w F ML —H PET 217\, PD Hi# & MSA-P & &
DOHEIHE R LI U7z, C ORI (R O IR 7 4,
MSA-P ZWif 9 %, PD 2l 24 “n3ShL 7z, #sd
BF.dopa & (X, YD THRBKICHDL TV,
MSA-P #ECRBGEOBREIM T L > F T AB IS5z
FRZREDEL AL NTH, VARRIUSHINT % PD
HWTRIOLO MR ALNE D>z, HiHD FDG-
PET & MRV 32 D F— 2O &EE kb /NS <,
MSA-P & PD Z[RFE(CHAT & 2 2 e hibholz. L L,
MSA-P i3 2 # T3 %D FDG-PET {3 PD B #iiPH
WIZH Y, MSA-PIEF 1 B TIE MRV TOBIR AR
PD #EDFEPHNIC D > 72,

Plotkin 5 (& "®I-FP-CIT % & 7} '"PILIBZM SPECT % fi\»
T, I8—=F 2V Z ALl 72 %% Z2 M L7z %,

MR 7 A+ —7" v 7 TIL, 25 %A PD (SPECT DT
SERIALL 12 ), 13 BHSMSA-P (SPECT DIRfT T3
ARG 6%) TlREVrEEZ LN, "PI-FP-CIT

SPECT T, TXTOD PD EHI & MSA-P AEW] % fHH A
EARREVEHRIE W 2> S8 T2 Z LT E, MREDOI
¥ DAT #5i & DT EFMETH 72, MSA BE 13 K5 7
$ (54%) TIRARSEARD K3 > Dy ZARFIHAED KA >
7zh3, PDREHITIEZ L & "P1-IBZM MUY A A I 5L 1
HENL o7z, Plotkin 5%, "I-IBZM SPECT jii i3
EWTHILE, MlE%2FE>TMSA 2228
T&WV RN,

Seppi 5 " 13, "PI-IBZM SPECT %M\ T, #Ii MSA
SEGIRECHEBIND DEMHNICREROE 2281
T UTze 18 # A OB THAEM D R8I 2 Dy ZEK
FEE IR 109K N L72Z & h 5, Seppi 513, MSA IZ
P9 % IR ORFESE L e S B RO MR MR 5
BziX, "PIIBZM SPECT %77 7a—F1c% 0 5%
Lt 72, Seppi 53RO T, MSA £ PD & D
HEANC I T2 DWI & IBZM SPECT D TIKEE % Lhdg L
T2o BREEARD ADC 12 & > T MSA JEHI D 97% % 53 T
/DKL, RS2 Dy ZBEMAEETHHTE IO
75% T, MSA-P & PD & O#EIFZHHICHBVTIE DWID
JiH3IBZM SPECT L W b IEMiTH S LRI T 5,

SND T3, PET IZ &> THSEMAED K82 Dy ZHENK
TEEDIMET Stz #lsd 'C-SCH23390 HL Y A A D
BEICOWT, BMTH20HBLREDBEESh Ty
5HDOD, SND BF, @A, PDBHETHD LN
PlICIIRE R EEHIDH-1Y,

FEFA RBEEET) 7EE L DE S

RINIEERLE A U A A RRTF R Z DRGNS
%, SNDEPDT (X % (F %2 % & » YL 5%,
'C-diprenorphine (X, u, Kk, SHALITHFL TEBRIMEIC
WEaT2IERRNAEAA RT XTI ANTHS, R
K% & B D "C-diprenorphine H{ DAL, T AFAY
7D\ PD BFETEMEEI NG, VAFATTOH
ZHEHITEIDL P, SND &E 2 515 EBED 50% Tl
P DHLY ABIZ I 3IH B NS O

2aZ ) P D invivo v — A —Th % ''C-
PK11195 PET % f\ > T, MSA (CBF 5 ffifk a2 b DS
TS T2 2, - N TOAHPHIC &5 "C-PK11195
Y ABDOMINDLS, FHo BVE, Bodt, WA, BUK, Nk
BTHER SNz, FROZILE PD THEREO LTS,
FOREBEIR»r-o7% 0L L5,
"'C-diprenorphine & ""C-PK11195 PET (&, > d MSA



D,J. Brooks and K. Seppi

Table 5 MSA (21517 3 JERE (5 & BERE I (3

MSA (2B 2 REmi %
15T TOHEKRA MRI

MSA JEFIBEE, MCP, BG5S L ZizmnmL, T2 THEKREGESZ2ET2LE 251505,
COLDHFEIX (FRCPD &L T) MSA DENFELE A2 DD, EEMICIIRED ST, il
DIEERIS—F >V 9/ (APD) (B EREEITIE RV,

MRI % AW 7T RHE & 5 bk % 72 Bk i 58 D ZE i % MRI TERINICHET % &, MSA % PD (MSA T MCP IR /ML,
FHEZ I LT EH% MSA-P T3 DEREHMAD LT %) & PSP (PSP B F TINNAF RIS 032 H s o Lh A3y
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B&EE %EE (Full Spelling) FIER
SND | striatonigral degeneration BRAEEE LT
sOPCA | sporadic olivopontocerebellar atrophy MFEMEA ) — T 15/ INEEHRAE
CSE | conventional spin-echo ERBZETO—
MRV | MRI volumetry 1.5T MRl Bf&AIE
ADC | apparent diffusion coefficient ILBIHRER
MCP | middle cerebellar peduncle FR/JN BB
SCP | superior cerebellar peduncle /BB
MTI | magnetization transfer imaging B BENE R
MRPI | MR Parkinsonism index MR /X—F>2 Z T 3E1E
FA | fractional anisotropy FE5 4R
TCS | transcranial sonography REEBER
LN [|lentiform nucleus L X%
PAF | pure autonomic failure R BRI RE
CBD | corticobasal degeneration AR EERBZME
rCMRglc | regional cerebral glucose metabolism BUEERZ & (D SFBNAE (S35
SPM | statistical parametric map RETH/NS ANy oY T
PDRP | PD-related pattern PD &/ X5 —>
PMRS | proton magnetic resonance spectroscopy 7O MR ZRZ MOZXOE—
DTBZ |dihydrotetrabenazine JEROT I IRFDY
CPI | caudate-putamen index B - IR
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P S—F >V VR BEICN T % 6-['8F|Fluoro-L-dopa
Y 3A B OBEHHE T I NTBHRICE T 3 IEEBED
IR Z— 2

A Follow-Up Study on 6-["*F]Fluoro-L-dopa Uptake in Early Parkinson’s Disease Shows Nonlinear
Progression in the Putamen

*Anna Briick, MD, PhD, Sargo Aalto, MSc, Elina Rauhala, MD, PhD, Jérgen Bergman, PhD, Reijo Marttila, MD, PhD, and Juha O. Rinne, MD,
PhD

*Turku PET Centre, University of Turku, Turku, Finland

IN—F> 5w (Parkinson's disease; PD) %&#i7z(C
FRELBE 16 flZTRIC, 5 £/ (P + 1ZERE:
5.5 + 0.4 %) OEHEIRHIC 6-['F]fluoro-L-dopa
(Fdopa) PET ¥+ U&&E% 3 @70, BREICHIT
DRNI VR TOETZRE LIz, HABRIIEZEL
T Fdopa AN RED AN DI EEIE, EENEE
BAAEISHRDORBREREBTHOlce DI RIS
IZH175 Fdopa BXWAADE T EREIL PD DOFIERIFE
BERT, BREOETICHVVERICE Dfce WRAIBRRIC
HIF2 Fdopa AAEE (K, unit X 10~ 3 min~") d

FERETE (Fi9fE) 13, RHND2FFF 0.5 20D
#O 3 FEB/I 0.2 THhof (p=0.002), BRKICH
|7% Fdopa BWIAZDIFD BREISHR L BIRRT,
EEERIIERLELITIE L, WRRRKICHITDF
BETEIN-ZZ1 VLS 2 FBXTH 0.1, 2~
5FBEN03THoR (p=04), UMEDHER S,
PD BEICHITDHAHD R/NI UHEEERTIE, HaE
HIHAITIIFFEREDETT/ T —2%Z R, PD DR
IIEETHRETHDIENTHREND,
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Table 1 PD H#HHE (N—XZ A4 M (BL), 24FEH, 5] EXMHERE (BL, 5 4#8) O Fdopa i A E#
(Ki X 10 " °min~") DV + [ZHE

Abstract

2 yr Syr Annual change  Annual change
BL 21yr*x0.1) (GS5Syr£03) @.8yr=*0.6) K; (BL-2 yr) K; (2 yr-5 yr)
PD NC* PD PD NC* PD PD P
Mean = SD  Mean = SD Mean = SD Mean = SD Mean = SD Mean = SD Mean = SD annual
Caudate
Dorsal
Contralateral 92 *+ 1.5 112+ 1.5 9.0 £ 2.0 8.0 +22 11.2 = 0.9 0.1 = 0.6 0.3 = 0.6 0.47
Ipsilateral 10.0 = 1.9 9.5 £22 9.5 £ 27 0.3 = 04" 0.1 =0.5 0.36
Ventral
Contralateral 10.0 = 1.5 113 13 9.6 £ 1.5 87+ 14 112 = 1.2 0.2 *+0.5 03 + 04" 0.58
Ipsilateral 10.5 = 2.1 9.8 £ 1.7 9.5 £ 2.1 0.3 = 0.5% 0.1 =05 0.36
Rostral putamen
Dorsal
Contralateral 54 * 1.6 10.6 = 2.3 4.0 =20 4.0 * 1.8 114 = 1.6 0.7 = 0.7% 0.01 = 0.6 0.038
Ipsilateral 69 +19 58 +23 4.6 +24 0.6 + 0.5 0.4 + 0.5 0.21
Ventral
Contralateral 8.0 %15 12.1 = 1.5 72 £ 15 59 £ 15 11.6 = 11.1 04 = 04% 04 *= 0.3% 0.77
Ipsilateral 94 *19 84 + 1.7 69 + 19 0.5 = 0.5" 0.4 = 0.4" 0.70
Caudal Putamen
Dorsal
Contralateral 3514 10.5 = 2.0 25+ 1.0 23 = 1.1 11.2 = 1.8 0.5 + 0.3* 0.1 £04 0.003
Ipsilateral 54 23 4.1 *+20 28 £ 1.8 0.6 = 0.4* 04 *+ 0.5% 0.085
Ventral
Contralateral 49 =13 10.7 = 2.6 4.0 = 1.1 3.6 £ 1.1 95 * 19 0.4 = 0.5* 0.1 =03 0.019
Ipsilateral 6.2 * 19 53 % 1.6 40 = 1.5 04 * 0.5% 04 *+ 0.5% 0.92
Whole putamen
Contralateral 57=*13 11.2 = 1.0 47 = 1.2 4.1 =09 109 = 1.0 0.5 = 0.2% 0.2 +0.2* 0.002
Ipsilateral 72 * 1.8 6.1 £ 1.7 49 + 1.5 0.5 = 0.3* 04 + 0.3% 0.075

"D K D
CHERHAANICAE B AL (p <0.05), FRZAERIE PD BEDEERT,
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JS— % 2V AIE D QOL (3 5 Wk & 7= (X BUA T i
R M I 3 D I H T R

Long-Term Effects of Pallidal or Subthalamic Deep Brain Stimulation on Quality of Life in
Parkinson’s Disease

*Jens Volkmann, MD, Alberto Albanese, MD, Jaime Kulisevsky, MD, Aana-Lena Tornqvist, PhD, Jean-Luc Houeto, MD, Bernard Pidoux, MD,
Anne-Marie Bonnet, MD, Alexandre Mendes, MD, Alim-Louis Benabid, MD, Valerie Fraix, PhD, Nadege Van Blercom, PhD, Jing Xie, MD, José
Obeso, MD, Maria Cruz Rodriguez-Oroz, MD, Jurge Guridi, MD, Alfons Schnitzler, MD, Lars Timmermann, MD, Alexandre A. Gironell, MD,
Juan Molet, MD, Benta Pascual-Sedano, MD, Stig Rehncrona, MD, Elena Moro, MD, Anthony C. Lang, MD, Andres M. Lozano, MD, Anna Rita
Bentivoglio, MD, Massimo Scerrati, MD, Maria Fiorella Contarino, MD, Luigi Romito, MD, Marc Janssens, PhD, and Yves Agid, MD

*Neurologische Klinik der Christian-Albrechts-Universitdit, Kiel, Germamny

BEERODZ 1 HERRARERICS L I ETHR/ S—F >
YV URBEENRIC, 2ERESE QOL (health-related
quality of life; HrQoL) (339 DR N REBINRIE
(deep brain stimulation of the subthalamic nucleus;
STN-DBS) SKURELRRNERERRRIE (deep brain
stimulation of the internal pallidum; GPi-DBS) M%hER
Z5Hi L 7=, GPi-DBS fitfTEE 20 4 20 I, STN-
DBS h&f72%& 49 flrh 45 Bl T I I —TIZH T,
N—XZA4 2V, 6 nB#%, 36 nB#I(C Sickness
Impact Profile (SIP) BRZEDF—5%ZAFL, KL
oo SIP(F, BEREESIODIBHSEEDEET R
a7&, 120h73dU— CEE - &9178) (alertness/
intellectual behavior; AIB), #17 (ambulation; A), %
& - 8)F (body care and movement; BCM), O3 1
Z4—<3> (communication; C), BZ (eating; E),
158IRI1TE) (emotional behavior; EB), &% (home
management; HM), #&h (mobility; M), Lo T—3
> - 382 (recreation and pastimes; RP), BEER - (A2
(sleep and rest; SR), t=& DE H Y (social

QOL, N—F 2V R/ IN—F I XL,

interaction; SI), A2 (work; W)) DX A7 TEKRS
ncisd, EEEEDRIEICIE Unified Parkinson's
Disease Rating Scale EHEFZERL V. FiiN'D 6 5
B#&IJIE, @EEEE [off B OEEBERSIUREE
SEEENBRICKET DELELIS, SIPOEERO7,
SAENEE 7, DEMEPEEIITHERICET
Lizo Ffin's 36 #B#ICIE, STN-DBS B TlIB K
MIEIE X 377, BCM, E, M, RP |G EZR
GPi-DBS BTl M, SIAFHREMICEELc. InolL
ADSIP DY TZATIENTNER—Z T BITHE
DNEh, R=TAMEICHNRD EFEEEITHWES
nchve (C&R’R<). —7, EBNtEREIT 36 hBEL
LZELTLVeo STN-DBS KU GPi-DBS (c&kVJ, i
ZEHIC HrQoL IIBERICE Lo, EEHEEEICITRHR
HEENROONH, FHIDINRDZL< I 36 HB
BITIZAONEL B DI ZOFIRIE, /N—F 2V 0R
DETT, FLIIRPLERERKEICHTDIEEDEEHN
EHIRAFDREFHNERZICKDEEZOND,
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RERRXRIAL, MR T, KEIK
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GPi
Il bascline
ns  [T16 months

30- [—136 months

SIP score
N
o
1

total SIP physical SIP psych SIP

STN

SIP score
%

total SIP physical SIP psych SIP

Figure 1 ~N—ZAF7 A V& Filin 5 6 » AL I 36 n AL #LbiL
7z, SIPOHEI AT, SRNFIA Y, OS2 7 D21k,
W7o 730, Z0 EOIL T — N— (3R EOBHERE 2R T,

#ip < 0.01,%p < 0.05,ns =RN— AT A MHL i L THEAZ L (Wilcoxon
DNERLFIE, i)

Table 1 #5i& DA LI 7 — X

STN-group GPi-group

(n = 45) (n = 20)

Sex* 22F/23M 7F/13M
Mean age at implant (y)* 58.5 (9.8) 55.8 (94)
Mean duration of follow-up (y)* 3.8 (0.6) 3.9 (0.7)
Mean duration of disease 15.3 (6.3) 15.4 (6.2)

since onset*

Mean duration of disease 13.9 (6.0) 14.4 (5.7)

since definite diagnosis*

FEDIPN O fiE (3AE ff 72

* N—2AF A VIFIZEF B STN-DBS # & GPi-DBS #f & D LLigic
(3 Fisher O #1% £ 7213 Mann-Whitney U #3E  (Wifll) % 7z,
FIZOWT, MAANCHER A2 GRS L h b o,
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IN—F 2V JRBHICALNSHEWDPE | HOZ AL F—
HERD X BB & OB M

Daily Energy Expenditure, Physical Activity, and Weight Loss in Parkinson’s Disease Patients

*Evangelia Delikanaki-Skaribas, PhD, Marilyn Trail, MOT, William Wai-Lun Wong, PhD, and Eugene C. Lai, MD, PhD

*Parkinson’s Disease Research, Education and Clinical Center, Department of Neurology, Michael E. DeBakey VA Medical Center, Houston, Texas,
USA

IN—F>V 4w (Parkinson's disease; PD) B&ETIS
BERINELLROONDD, CNIIIRILF—HES
BNRERLABERICEDEDEEZZONT D, AN
KT, FREHIED L= PD BEIL, BRENZEL T
SPDEELVUE, THOIRILF—HEE (daily
energy expenditure; DEE) &, ZOBRERCTHDE
BRF T R)LF—HEE (resting energy expenditure;
REE) LUBKEEFHITRILF—HBEE (physical
activity energy expenditure; PAEE) A&l &N DIRER
I CCHIEEL T, AENVRA L PD BE 10 BE1E
BNLELT\DPD EBE 10 BICHNT, ZHIZHK
(doubly labeled water; DLW) ZRB\TI®ILF—H
&2 (DEE) ZHELT. BREBIRILFHES
(PAEE) (&, Z—&EF#HK DLW), BIREBE=Y, 5
FEBERREZANVCIHEL Tz, RERF T RILF—H
&8 (REE) [I@EEREANTEICKIIAELC, T2

EHENOFML e T—F OFFEMICIE, SPSS,
Spearman MHEREEEL, Bland-Altman 7O &R
foo ZEIEHK DLW) TAELEIRIFHES
(DEB) ICIIAFERIBEEFELTEH DB TEIIAD
nigh\ofz, RERFIRIILF¥—HEE (REE) EIx)L
F—BRE (E) ICHBEBEIHONGEHL DI, TRV
F—HEE (DEE) (r=0.548, p < 0.05) &BHFFE
T )LF—BE= (PAEE) (r = 0.563,p < 0.01) I3,
HOl)—EREEHEL-, BFESEE, FEICEY
FIFEBEZY THELIIBEICDA, RERDE
DHENMFERE#HIUEEN D (0 <0.042), DL
DFERND, PD BEICHDNDBRERFMNE, TrRILF—
SHEE (DEE) DIBM/EITTIIRRICIIEHBTERNS
ENTREEND, KRRIGHKTIIAFZRIMEL THR2 74
ZHBOBRAEREITDIET, PDBBICHAONDHE
BV ESURIEBRTCEDEEZOND,

+—4BEE (energy intake; El) (3E2ED 3 HEDOR
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CEALEN  N—F2V R, RERD, ZEBEHK, BREHEBRE, 5KEHT S
Table 2 /AHE LZHERE I & OMKE PR T DLW, PAM, PAQ (24 YlliL /- DEE, EI, REE, PAEE

Variables WS WL Total
N 10 10 20
DEE (kcal/d) 2206 = 560 2267 =492 2,237 * 510
PAEE—DLW 582 + 420 622 * 539 5209 + 310

(kcal/d)
PAEE waist PAM 49 + 30 63 = 36 57 + 33

(act. beats)
PAEE wrist PAM 101 *+ 69 167 + 61° 140 + 71

(act. beats)
PAEE sum PAMs 79 + 54 110 * 47 97 + 51 BT HE + f e

(act. beats) a < 0.05
PASE PAQ 122+ 72 131 =72 127 = 70 P o o _
YALE PAQ (kcal/d) 407 =229 372 =217 388 = 217 DEE = 1 HO T 4L F =ik, El =T 4 LF—fHH, REE
REE (kcal/d) 1,501 =209 1,486 = 179 1,493 + 188 =L T VX =¥, PAEE =S RS E = 3 L ¥ — 8,
EI (kcal/d) 1,909 + 612 2253 + 409 2,082 * 544 s kR Eh T — T B
EI (keal/kg/d) 01 = 31 A t28 o4t a6 DLW = @K, PAM =S RIGEIE=X, PAQ =S {KIGE)HE

M, WS ={KE%E, WL ={kFERED
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2 SR ZAiE S E OIE ORI - RS 7 XA T D g

Diffusion-Weighted Imaging in Multiple System Atrophy: A Comparison Between Clinical Subtypes

*Maria Teresa Pellecchia, MD, PhD, Paolo Barone, MD, PhD, Carmine Mollica, MD, PhD, Elena Salvatore, MD, PhD, Marta Ianniciello, MD,
Katia Longo, MD, Andrea Varrone, MD, PhD, Caterina Vicidomini, PhD, Marina Picillo, MD, Giuseppe De Michele, MD, Alessandro Filla, MD,
Marco Salvatore, MD, and Sabina Pappata, MD

*Department of Neurological Sciences, University Federico II, Naples, Italy

ZRBEMRIEISEERIERICIE LT 2 DD A TITKEA
INd, 1 Dl3/\—F>V 8 (parkinsonian variant
of multiple system atrophy; MSA-P), £5 1 Dl3/J\ix
B (cerebellar variant of multiple system atrophy;
MSA-C) CHh s, MSA-P & 9 fll, MSA-C & 12 4,
WERHEERE 11 flZ RIS, HiEwERsE MRI (diffusion-
weighted magnetic resonance imaging; DWI) %Z5h&1T
L, DWIDZ L ERFIIBS LUEERE & DHEB4E
REI LT WREREIUHERRIEID Trace (D) ElS,
MSA-P BE&MDHH MSA-C BB PWRERELUEE
BIZanoreh, MEBXUH/NEE (middle
cerebellar peduncle; MCP) @ Trace (D) fE &,
MSA-C B2EDHH MSA-P BEPWRERELUEE
RICEN Dfce MSA-P BEDE, oV MSA-C &

ED/NHB KU MCP 125175 Trace (D) [ED EF IS,
RHIOBRIBCERICHEBEL Tlvzo MSA-P &BEIC
HUT, Unified Multiple System Atrophy Rating
Scale (UMSARS) & & U Unified Parkinson’'s
Disease Rating Scale (UPDRS) ME®)Z 17713, #
REMPIOEREID Trace (D) EEIEDHEBE%ER
L7z HBUREIDZEEIE, MSA-P BE&E MSA-C E&
DB TROONDERERDES LUREZNEE
ICHISLTHY, DWIA MSAIZHITDHRBEMD in
vivo COFHIIICBRKE I EAREBEIND, SEIDHER
ICED<E, MSA-P BEDHRBLUEE, MSA-C
BEDNNB IO MCP IZH1FS Trace (D) DBIEIL,
RRBRECAHONDHMBEDEEDEENY—H—
ICBEBEDEEZEZOND,
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MRI, MSA DT T 5 A7, iLEGERE S

Figure 1 XHEH5E (A, D),
MSA-C # # (B, E),
MSA-P ¥ (C, F) DO#ik
BLUNRL~LVTHFL,
4k L 7z Trace (D) i {5
(Montreal Neurological Insti-
tute (MNI) FEHENRG], X
WeBRFF IR, MSA-P (B
DY I LT MSA-C (EE D
7~ b N U, MCP,
INIG B (cerebellar white
matter; CWM) ) T3 Trace (D)
A5 22 i, Trace (D)
~ v 7UE, K E 1S X
10 7  mm%sec (JRfa) D5
/M 0.4 X 10~ * mm?/sec (5
) THRLTWS, 2 X
10~ mm%sec % #iz % Trace
(D) fHIZFRL TRy ()
),
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Trace (D) fili (X 10 ™3 mm?¥sec) % R3], MCP IZFR VD, MSA-C EEFHED T XT D Trace (D) IO REME Y b EH -

726

Table 1 MSA-P /i, MSA-C L&, (i XIHER# DJjr Trace (D) i (10 ~° mnt/sec) DI £ SD

Regions MSA-P (N =9) MSA-C (N = 12) Controls (N = 11)
Putamen 0.876 + 0.073*¢ 0.758 = 0.015 0.738 = 0.050
CWM 0.726 = 0.056 0.857 = 0.064>¢ 0.678 = 0.034
Pons 0.784 = 0.083 0.910 * 0.104" 0.714 = 0.068
MCP 0.788 = 0.075 0.947 + 0.074*¢ 0.717 = 0.025
Caudate 0.734 = 0.098 0.767 = 0.011 0.722 = 0.107
Posterior putamen 0.952 + 0.117* 0.794 = 0.019 0.750 = 0.056
Anterior putamen 0.826 * 0.063"¢ 0.739 = 0.016 0.738 = 0.057

ST & D T p < 0.001
PR & D H T p < 0.01
‘MSA-C #E L DT p < 0.05
IMSA-P & DT p < 0.05

CWM =/ 1, MCP = /)i
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Mortality in Parkinson’s Disease: A 20-Year Follow-Up Study

9

i FL T

*Anja Diem-Zangerl, MD, Klaus Seppi, MD, Gregor K. Wenning, MD, PhD, Eugen Trinka, MD, Gerhard Ransmayr, MD, Wilhelm Oberaigner,
PhD, and Werner Poewe, MD

*Department of Neurology, Innsbruck Medical University, Austria
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1974 ~ 1984 MBI/ N\—F>/ %/ (Parkinson’s
disease; PD) DfERZEFIE L foERAER 238 & (Z
ZIE) ICHNT, FERESLUBEEFEOTAEFER
Ellc, INTDEEE, 2004 F12B 31 HF T
FETBFE T Movement Disorder Clinic (Department
of Neurology, Innsbruck Medical University) (CTE
HAMITBEFEAE L fzo 2004 F£ 12 B 31 HDORF=T
189 &ML Tl e, 1B#E(LFETLE (standardized
mortality ratio; SMR) (3#RBFHIC_ER L7z, SMRIZ,
5#81'0.6 (95%=EEXE (Cl) 0.4~ 1.0), 10
BA'0.9 (95%Cl 0.7 ~1.2), 15&FBA 1.2 (95%
Cl1.0~1.4),20~30&FEBA'1.3(95%Cl 1.1~ 1.5)
Tholce BEEETIISMRIZ1.3(95%Cl 1.1~ 1.6)
ITHEERICERLEN, XHEBEETRDONE1.2

Table d FHZH, FEIERFAEREIC A7 30 LE [ DE G
BIC BT BEEHEEIE T LE (SMR)

SMR 95% CI
Overall 1.3 1.1-1.5
Gender
Female 1.2 0.9-14
Male 1.3 1.1-1.6
Age at onset
<60 yr 1.8 1.2-24
>60 yr 1.1 1.0-1.3

FURFAA REPECBS 2 FEE, FROBICRIRL T3, CI
=SR]

(95%Cl 0.9~ 1.4)\DSMR D ERIIBEETIILEN D
Teo BERICEEFRWLSH CTHOILBETIEI SMRD

B ERHIROHSNIZ.Cox DELHI/NTF— RATIT,
BEFROFARFELDRKREGIL, BETHDI L,
SITRENHDE, RENEBNZ &, ERDIETHE
WHONBENZETH DIz AHBETIE, BHERZ 10
FETOPD BETIIEEIRBELDOBICEFTRDEL
%<, BFBEN 10 F2 B2 DE—MEHICEEL T
TERAPPLERITDIENPONCE DI, BMEEZTE
HAMICREZ L, RER CRRAARELHOPDaRAZER
ELBE, PD BEDFIIRMISABICEREINDZ
Eld, 2L, BENBEMT, STRENHY, F
PSR LEREN AONBITNISRIBEFERIIE
ACN

N=F2J U8R, BBEXR, SMR, £EOFAEF

Movement Disorders Vol. 24, No. 6, 2009, pp. 819-825

Table 5 Cox DLLHI N — FallgE Tz k3 A LFHY -
EIRIE S 2 JH Jo o S—F 20 i B D B2 T (O
W— NI F Ok 95% (5 HEX 1)

Feature present at Hazard ratio

symptom onset (95% Cls) P value
Age at onset 1.09 (1.07, 1.11) <0.001
Gender”

Men vs. women 1.82 (1.36, 2.44) <0.001
Tremor”

Present vs. absent 0.49 (0.35, 0.69) <0.001
Asymmetry®

Present vs. absent 0.59 (0.39, 0.89) 0.01
Gait disorder”

Present vs. absent 1.48 (1.01, 2.18) 0.05

 FERERFAR i Tl IE
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BITREEDH Y, mif - STRELZ L), R0k
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Biopsies of Olfactory Epithelium in Patients with Parkinson’s Disease

* **Martin Witt, MD, Katja Bormann, Volker Gudziol, MD, Kerstin Pehlke, Kathrin Barth, PhD, Amir Minovi, MD, Antje Hihner, MD, Heinz
Reichmann, MD, and Thomas Hummel, MD

*Department of Anatomy, University of Rostock, 18057 Rostock, Germany
**Department of Otorbinolaryngology, Interdisciplinary Center for Smell and Taste, University of Dresden Medical School, 01307 Dresden, Germany

IN—F>)fR" (Parkinson’s disease; PD) (3835
BRANESTIEREUEERTHD, BEHEESE
IIEEMEBD PDIERD 1 DTHDEEAOND, L
mL, PD BEDREEEIIR FRDZE(LHE DIZERS
5LTh20h, &z, ZThoDZbhMBDIRERE &
FISIREBRABEEBRLBDONE D, KAE L THRER
Thd, KR CTIE, PD BEDREREZILPD ICHE
HIRIR EREDIBBICEDEDREREILT, INAEREEL
feo PD ESMIENIZBE 7 BIN O ERIEREIRENL /2,
PD Z2EMD>5, 6 HIFRERIE, 1 HIIIRERLTHD
Tco FEPDWRREL T, BERBRES O A, IRERHL
BEOR, REEEET7 OIOERERZR IV, &5
ICTHEABORMBEEEN L, REZHAERS
(olfactory marker protein; OMP), BHAEETFEY

9.5 (protein gene product 9.5; PGP 9.5), B - F1—
1) (beta-tubulin; BT), IZMERSEHRER (Ki67), &
MY —H—DRRF, Y4 T7>F2, pr5NGFr,
o- I XTLA VNI T DAz TREEE{LFR
BEZIT O, FEAEDERERT, PGP 9.5 1
I BT BB CTHDN OMP 24 %R 1R ERERD AR
fElE, BEMEEMROHSNI, PDBEDIR LR ENT
BREDET, INSOBEERIIIHHBICKE LHEE
EZREEIFBDOONEH Dfc. FERE PCR (reverse
transcription PCR; RT-PCR) Tl3, IRE#AEEE (3HER
RIZ, 1F22FITOMP mRNA DFEIBEH RSN/,
MEDT—5h5, PD BEDREREEL, REEDIE
SICEKDDTIIEL, PD ICHBOHRHRRERICK
DEDEBNIZRFEND,

Movement Disorders Vol. 24, No. 6, 2009, pp. 906—-914

BRR%k, REMRR, RE, REKE, ®Ei##s, RT-PCR



Figure 2 (A) IEWWBIEFH O LEHST (ST) LIV TOR (BE#) DRk,
OMP (fifa) &R AF> (Geth) ZHOicEiiib s dit, RITIBTHAZE
SrOIRKZE (B) (079, EC =iy, MT =Hafii 5, NC =5k,
a & b ORI ELZFIROHPHZRL TV, N MR Ik 20t fa,
A= =12 mm (A), 50 um (B), (77 —DKXId www.interscience.wiley.com
DF > F A RRTHE T HE)

Abstract
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Patient Profile, Indications, Efficacy and Safety of Duodenal Levodopa Infusion in Advanced
Parkinson’s Disease

*David Devos, MD, PhD for the French DUODOPA Study Group
*Department of Neurology, EA2683 IFR114 IMPRT, CHU Lille, France

DABON—F 2 ANEBEHBEZTWRELIZLARR
IN(L-R/Y) O+ZIEBRKRSHER T, EBEHIE
IS DBBEMRMNBESNTL D, LAL, L-R/X
ToHEBARSDOWRELDEEDHFHPEISIC D0
TRFEAERMONTIVEN . RNATRDERIE, BHES
BICHNT L-R T+ ZHRBARSDURELDBES
HOBRARNFEE, L- RN+ ZEBRESOERN, B
Wik, BEMZFHMICHANDIETHD, 2003 Fh'D
L-R\+ZHEBRKRE5ZZRITCL\DEE 102 &DD55,
91 BZEZEHRFABL ORI T+ THBRICER L,
BEDFIIFEIL 72.7 %, FIIRRBBIS 17 FTHD
feo Z2RINETHIDEBET, N1 %ICHTIEE, 65%IC

IR, BO%ICRAGENRH S (Mini Mental State
Examination (MMSE) : 23 &), 8&M 98% T3, 77
REINT A FARRERARARN BN IIRR
D, L-FA+ZEBARSHESSHEDRED
SABEIRBE B DTV, BED 73%ISREBB L- K
NTZEBREESEZZITTHY, 2055 90%%Bx
Z8& T motor fluctuation, QOL, BEIMDBEH R
EINLBEEDEESZRITIIEALLEHZDONEN DN,
FEMOBBEIIZH Oz L-R/+TEBRESIE, /58—
FUURICE T DEEBSHEDREDARERRE
LTEMWCTHDEEZEAOND, 5%, FRIUNELEH
BAEIET DMENHD,

Movement Disorders Vol. 24, No. 7, 2009, pp. 993-1000

N=F2V %k, LRR\EEEFSHE, FHM /NI VRIB, +=38BRN%S, Duodopa

Table 1 HBER D5 BT L-F7 35458 NEZFOHR)1TE

Patients (n = 75) Improvement No change Worsening

Motor fluctuations 96% (n = 72) 2.7% (n = 2) 1.3% n = 1)
Dyskinesia 94.7% (n = 71) 4% (n = 3) 1.3% (n = 1)
Dystonia 90.7% (n = 68) 8% (n = 6) 1.3% (n = 1)
Pain 74.7% (n = 56) 24% (n = 18) 1.3% (n = 1)
Gait disorders (freezing, festination, postural instability) 61.4% (n = 46) 37.3% (n = 28) 1.3% (n = 1)
Dysphagia 60% (n = 45) 38.7% (n = 29) 1.3% n = 1)
Dysarthria 34.7% (n = 26) 64% (n = 48) 1.3% n=1)

A EOHE B LCRFE (n) 27§, EASBRERHIHIREARIEDS 3 Bl TRH
Table2 QOL, F1E, WiRHIEMULTFESLD> 5 BT L-F2 5t 15BN ERSF DA XITE

Patients (n = 75) Great improvement Moderate improvement Slight improvement No change Worsening

Quality of life 48% (n = 36) 41.3% (n = 31) 4% (n = 3) 4% (n = 3) 2.7% (n = 2)
Autonomy 32% (n = 24) 42.7% (n = 32) 16% (n = 12) 53% (n = 4) 4% (n = 3)
Clinical global improvement 61.3% (n = 46) 32% (n = 24) 4% (n = 3) 1.3% n = 1) 1.3% n = 1)

FATBEHFOHGLEER () ZRd . RARARICEEH S & ZOMEH L 5 BTl



Pre-screening

French patients treated with Duodopa® (2005-2007)

No information

on Duodopa® n =7

n =102
Screening
n=91

Stopn=4

Follow-up analysis
n =91

|

! 1
Long-term Duodopa® treatment Duodopa® treatment discontinued Unrelated
continued n=17 (18%) deaths
n =66 (73%) n=8

- Age: 68 y + 8 [36-87]

- Disease duration: 15y + 6 [5-35]
- Follow-up: 18 months + 8.4 [12-48]

- Age: 70y + 13 [37-88]
- Disease duration: 16 y + 6 [8-21]
- Early stop within 3 weeks in 8 patients:

Lack of efficacy in nasojejunal test (n = 5)
Dopaminergic psychosis (n = 2)
Gastrostomy infection: (n = 1)

- Late stop (> 3 months) in 9 patients:

Lack of efficacy (n = 1)
Technical/ease of use problems (n = 7)
Bedridden patients (n = 2)

-Age: 76 y + 4 [73-80]

- Disease duration: 26 y + 6 [23-28]
- Follow-up: 8 months + 6 [3-10]

- Causes:

Cardiac arrest (n = 1)
Pneumopathy in bedridden patients (n = 7)

percentage
of patients
100% 97%
87% 91% 86%
48%
Motor Dystonia Dyskinesia ~ Gait disorders ~ Dysarthria Dysphagia
fluctuations with falls : 44%
Symptoms 8 years 7.7 years 7.5 years 5.5 years 4 years 2 years
duration +5 43 46 +3.8 +2 +2

Figure 1 L-R/SPHHUHE) T HHES L OREREE (axial sign) #(&
LoLT2EIHEIHIED T T 4 — )b, BEOEGE, L-K/H2
FRIGN B G- R R R S 22 759 BUEIZ S 5 K OVEEHE R 72

Abstract
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TR —F > S OB RE X K O E T oY A
L>MEYA RICNT 5 DBS, Hi#EEE rTMS, LA 2D
S

Effects of DBS, Premotor rTMS, and Levodopa on Motor Function and Silent Period in Advanced
Parkinson’s Disease

*Tobias Biumer, MD, Ute Hidding, MD, Wolfgang Hamel, MD, Carsten Buhmann, MD, Christian K.E. Moll, MD, Christian Gerloff, MD, Mi-
chael Orth, MD, PhD, Hartwig Roman Siebner, MD, and Alexander Miinchau, MD

*Department of Neurology, University Medical Centre Hamburg-Eppendorf, Hamburg, Germany

HETE/N—F >V UREE (Parkinson's disease;
PD) Tl&, B\RT# (subthalamic nucleus; STN) @
SRERANFE (deep brain stimulation; DBS) AYVAL 1T
b, EbOTEVEABENRNEONTI\D, —REE)
BOEHEEREICHNT D REREEH IR B
(repetitive transcranial magnetic stimulation; rTMS)
£ PD DIERZEL, EFFOREMZAMTDIIL
HEASMCENTUIND, AIRFIEITH PD BEE =Y
R, STN RIHOERRR - R EEZHNRZ, S
BIEENEF (dorsal premotor cortex; PMd) (C339 S 1
Hz D rTMS BEULR R/ (L-R/X) BETOMHRE
L' L7z, PD BE 10 flzffimi b KU St 2 BE
#rl T TH#&EFL 7=, Unified Parkinson’'s Disease Rating
Scale (UPDRS) ME#R 7=\ CHEARME%ET
fliL/z. HREEFNEESL TS, EEEE, BER
BUUBEIFDIEENZFEFEEN (motor-evoked potential;

o NUSRRN TR AN =] [EUNN
DALY /N—=F2 ), SRECRRIE, rTMS, BIEEHET,
200 7 T 60
180
T 50
160 |
140 4
T 40
@
E 120 q o
9]
& %
s ] + [
5 100 30 @
2 g
©
5 801 >
©°
T 20
60
40 4
10
20 -~ SP
-O- UPDRS
I - = - = B = B
© © = + © a + © a
@ & 1) @ 1) 3 +
o Qo s a i} o [a)
t o —
day 1 day 2 day 3 day 4
prior to implantation of electrodes after implantation of STN electrodes

MEP) iR, REEEBHRHM CHEESINDIHERD
g2 1L HB (silent period; SP) %, RESW SR
(transcranial magnetic stimulation; TMS) %R (T
ELTzo fiiBild L-R/NBEKOPMAIZHT D1 HzD
rTMS OMREZREL, Mi&ld L- R/ \ERR - FEERRF
D STN RBOMRZAE LTce L- R/ NISERRIERES
BICWEL, SPHmIEZERSE/z, STN RIBIIER
RIERZERE LA, SP s I 2L &2 5 E L 5h D
Tzo —7, PMAICXH TS 1 Hz D rTMS ISEEFREIICIE
BITHENDIZEDD, SP FHnEa EREtS B/, L-
R/NIE, PD BEICADNDER2ELNILODEE)CESE
DEBEEEICRILVIRZRL o STNRIBE XUV
PMd IZX39 5 rTMS Tl3, BRRIEEHD\I SP IE
BloWIhr—HELARDONT, EEERBEOE
BIEBEESAMICHELLIEITTH O,
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L-k/X

Figure 1 UPDRS A7 B X O ILW] (SP) FEet 09~ % 1l
MR N % (STN) TERR 3, L- K 2% (LD), &5 M E) iy (PMd)
rTMS OIS, 7 — 2333 = SEM, DBS =31k HlF
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