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Pathological Gambling in Patients with Parkinson’s Disease is Associated with Fronto-
Striatal Disconnection: A Path Modeling Analysis

*. %% **Roberto Cilia, MD, Sang Soo Cho, PhD, Thilo van Eimeren, MD, PhD, Giotgio Marotta, MD, Chiara Siti, PsyD,
Ji Hyun Ko, PhD, Giovanna Pellecchia, PhD, Gianni Pezzoli, MD, Angelo Antonini, MD, and and Antonio P. Strafella,
MD, PhD, FRCPC

*Division of Brain, Imaging and Bebaviorur-Systems Neuroscience, Toronto Western Research Institute and Hospital,
UHN, University of Toronto, Toronto, Ontario, Canada

®PET Imaging Centre, Centre for Addiction and Mental Health, University of Toronto, Toronto, Ontario, Canada
Parkinson Institute, Department of Neurology, Istituti Clinici di Perfezionamento, Milan, Italy

B8 /N—F > UK (Parkinson’ s disease; PD) Tld,
RN VERBEDEHED 1 D& L TRMEBHAE
LoBan'dd, HREHRMTT CIIIREARAND R/NI >
EEEENRERINT\DN, RHEEDHD PD BE
IR SREERDELICDNTIE, INETHRETS
ncTVEl,

5iE:PD B& 30 CERGHEBITANAONDPD
BE N5 FABIOWICT DB PD EE 156, (WvIh
LEMBEER) SREHRE 15 HIETRIC, LERIFHN
% SPECT Z=XftEL 7z, BEIEBOEIEEIL South Oaks
Gambling Scale (SOGS) &#RINTEHEL/zo HAES
AMEAL, ZOEEMENBIBOEER CBEY DX
HiRZEEE L. INoDBEZRBRLMARE (VO &L
RO BIVBAOHDBARICKY, HEERICHERS
BT ORDEUERE LTz, BEAFERXNET )T
(Structural Equation Modeling) D#EARICHNT

effective connectivity &7\, NXETILZRS
MU,

BR PDICHTDEBOEREEIT, ESMURIEERIRE,
BIFREE, BFRERE, NHREERIRE, B, B0
BE, BRRE, URIME (TOw2Y) LUK
[CHHEICEES T DMy h T — o DIEEEFEEL T
foo BEITADAOND PD BETIIAITIKKRE - 18
KB DEZBEKIAROONI=DITT L, EXTREET
TIN5 2 FEIEBOEEIIETHhH THRE RN T
e

ER N7 14T BEREZ T /=178E:#R (shifting
behavior) ORFEMNGIEEDERICIE, BITKEE -
BREBOEEBER N HDEEZOND, BETAD
H#5ND PD BEN, BENGHEREZBICEINDS
FTURITAFITBZHMEVRIERIE, N
ICEKWERBITCE 8RN B D,

Movement Disorders, Vol. 26, No. 2, 2011, pp. 225-233

CENED) /s—+>v 9k, FNBEtS, SPECT, effective connectivity, SPM

RRI ViAW EZZ T T E8—F 2V Ui BEDRNBEOBEIEZICALN LA EDOERICH S
(Parkinson’s disease; PD) F¥H T, WM LY, 4 MM EERICOOVLTE, BIEQE AR IR TR
REHEREELRE I TS 2, PDEFICXNT 2 Vo FHOWTETIE, IBEIERS ST (connectivity
BYER 2 RS 2RI, AT 47 74— Ko7 analysis) ZHV, WHIEEDOH 5 PD ¥ & XHGT 2 X
LD E 2RI EF L, @B & Hrar R M WehE & 2 DO § 2 B S piRe A HAE ] 2 [l e L7z, AWt
IS 2 ZEHAIRINT VB ¥, BEDOHIVTIX, PD Fold, N7 IVEAOLS NS I L OE)TE
SR DFEANFE TSR G TS R DI 5 A2 B I B TV > (Structural Equation Modeling) ° % 3#FH L THE%
T2 LWRBINTZH00 7, FEFH P PD BHERE T OEE LA R 2L, S51220



R. Cilia et al.

TFT#:% SPECT 7 — R ICHW =0T OMIEWIFETH 5,

L EEBIONE

JEREG /PROMEAE GERIAERIHEL ©) ICHD &, TR
JRHIE T 2085 PD & 15 Pl 2 A5 RIc & ik L7z, R
& OF AT L BRI O 2 Table 11277
SRR OB N, BB OZR - it~=27 IV
4 i (fourth edition of the Diagnostic and Statistical Manual
of Mental Disorders Text Revision; DSM IV TR) D%L#E 10
CHE>THEE L7z, §XT D PD #i#E 12DV T, R
D b % MR LH 2 DY Mini Mental State Examination
(MMSE), Frontal Assessment Battery (FAB), Geriatric
Depression Scale (GDS) I &7 South Oaks Gambling
Screen (SOGS) IC&B AV ) —=> T %&{To7z, Wl
O EEERAMG I L 72 SOGS (X, DSM-1V HEH#E (Bk%
AR THE DA 1 & 2 O HERERE ORI A < v
LNTWV3) LoEmCHBZ R EEEOE VY —ILT
b3 ", SOGS Aa7 3~ 5 FMEDDH B, a7y
> S UIRIIE O L Z R M ARBR T, SRS
DH3EEHE (MMSE < 24), &K ICHBESBIRIALE % 52
7, PD RIERNICWHINIE T DD H 2 ¥, B
IR A FEFHAPA IR R ISR TIE T DS I L 72 & D DI E

IR TR 2 R o e o 7o BE R L7z, E 72,
RIS AR SEAI DI OR3-S TV B 5
FHERINL 720 ERPRFEAG T3, 381 Ton) W§O Unified
Parkinson’ s Disease Rating Scale (UPDRS) Part I (G&#HE)
B&HE) A 277 & Hoehn and Yahr (HY) %ML 7,
IHHDBHICENT, VAR (L-F2%) LR8Iy
TIZAMO#K 1T HHEELT, L-F/485 1 HilE%z
FHRELAY, ML LT, Fir~y F ISR
B 150, BWRKT (s, Hatt), BRIRE
SRR, ERAERE), W1 H RS AREE AR R %
v F IR, WO O IEREANE PD B 15 fil%
MHRELI: (Table 1) NV IFEFICEEDE, SRR
FEPHA T A =LK a2 MR L, Rl
FRERR N R R X DREEZ T,

SPECT Ef§H KU T—FaINiE

i SPECT MRELIC (3, HSMERIET7 7> E—Aal) A—
K LIc M 3Bl 7>~ X5 (Prism 3000,
Philips, The Netherlands) % fEiffIL 7z, HF I DOFEA
fon] FEICZ - PHIRARE T SPECT MifE # 5 0ti L 7z, 18

Table 1 fEfdif740DA 5413 PD #, X PD A&
I & O B R DR

PD gamblers PD controls Healthy subjects

(n = 15) (n=15) (n = 15)
Age (yr) 59.2 (7.6) 58.6 (6.9) 57.7 (7.1)
Male/female 1411 14/1 1411
Disease duration (yr) 8.7 (3.3 9.1 (2.1) -
UPDRS I 16.9 (8.8) 18 3(7.9 -
Hoehn and Yahr stage 2.0 (0.6) 3(0.7) -
Total LEDD (mg/day) 848.1 (253) 880 (245) -
DA daily dose (mg/day) 296.1 (147.5) 316 7 (115.6) -
S0GS 7.5 (2.7) 9 (0.5 1.6 (0.4)
MMSE 28.6 (0.9) 28 4 (1.3) 29.1 (0.6)
FAB 15.4 (1.4) 16.2 (1.7) -
GDS 9.7 (5.2) 10.1 (6.3) -

I NTTHIAE (SD). SOGS 27, WiXTHARECHA~, %
W iADH5hS PD %%ﬁifﬁu&:%b » (p <0.05),

UPDRS Il = Unified Parkinson’s Disease Rating Scale Part Il (i
BEERE) 227, LEDD =LK RS 1 HHR, DA =RK/83>
7 A=A, SOGS = South Oaks Gambling Scale, MMSE = Mini
Mental State Examination, FAB = Frontal Assessment Battery, GDS
= Geriatric Depression Scale

W%¥ & Licain il R TR 2 BAL - FAIRDIREIZL
T, 740 MBq @ *"Tc-ECD (Neurolite®, Bristol-Myers-
Squibb, North Billerica, MA) D#EHER 30 ~ 60 57K T,
YhY AP A X128 X 128, ¥ 7P A X20~24
mm, A5 129 ~ 139 cm, YUEEREE 20 312 T 6D
@ SPECT Wi{R DU 2 BA%G L7z, ECD @Il >+
727 4 —HOMREEALTYIT, MBI 2 i L,
Il IR R ICHU Y A D (ZEEEY) . ECD O
g N HE O A A0, 858 O J&j it i L3R & (regional
cerebral blood flow; rCBF) (ZLbfld %, ECD (ER I
W (MANOHIIHLY A B E L, Mr 502075
ADIERITEYY) R dEE G RN S h, &
P HEEL HPRtS B P, SPECT Bi{fid¥ 71y b
feic & 2 WIRHEER R (OSEM %, K%L 20, 7+
N 15) THIEE L, 3D-Butterworth 7 4 )L & — (4 —X'—
5,710 A ZRBRL 031/ EZRN) TTZA4NVRY I TL,
Chang A TIEIMIE 21T o7z (JESEREL 0.1/cm) o T {5/
Mr & RERHENTIZ, Statistical Parametric Mapping (SPMS,
Wellcome Department of Imaging Neuroscience, London,
UK) %Jl\>, MATLAB version 7.1 (Mathworks, Natick,
MA) Tfio7z'%, Wiffi%, SPMSICHLAIA & hi- e
SPECT 7> /L — MM LU THMMIEL, 72, F5%
’“ﬁ%kh%k% U TEHIPAHIREE Eob§ h 7k st %]

WY 272002, AN 16 mm OFEHHEA T T
7J—Z~ll/%ﬁﬁb"(${‘%1h L7z 774V ME 08 IZX Y
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LY AF VREEZ A, EE LY~ 50 mL/100 mL/ 5y
EBB LD ICKEGE A=Y 27T LGOS L
0, FHEER I LS AF v ORI T RO ZB)
2 1) S IRVAN

T— R

tCBF DZALDI &S NI H E LV ~ovi, 7>
XD AL GRS D SHEE M 2 v, s 2 A
Z2—=DRIE) (Ke) BEUONE—=2DHES (ZAa7)
12 & BZEMINHELT) TRMIE L7, —BEREET L2 A,
PR DOEMISDVT, SPMS Tl Y] 2 AR 7 L)L HLAL
DWRFHRNT 21T > 720 KD 3 DOMGITFNIC & O gt
ZEMLZ: (Figure 1) T4bb, ITHMOEELL
B9 2 s 2 [ e (BeFE 1), Z4b ORI O
MienahidRMEL (BRE2), effective connectivity f#
Wizii-7z (BefE3),

E TS D HURE B 35 & OF)ep Pt i 6% 115 B oD #H BY A e

rCBF %° SOGS A7 LM ¥ 2 I s % 7] % 72
B, %D SOGS A7 LI L LT SPMS (24l
AN, SEEO BT % S0 L7z, PD B % & Lofif
MiCid, TR GRIEROER), BIBEEE HY /7
B, MEALGR (L-F8E 1 HAER) 2 RAVER
(nuisance variable) & L CHlA&A A7z,

HERMYT (functional connectivity)

WO B % PD Hi# T SOGS A7 & DR
O b2 B O AR (VOD &L, K7V
DOHZZRfFATIC & O M EAE ] 2 sl 2 )& L7z 5 L
i SPECT 7— & % M\ 72> — R VOIL IZ & 2 4§ At
J, O THILLLHI TS 78, AT,
FFHRFIUCDOOT VOI ZFEL, RICEMAZ Vi
NWAHB AT 21T > 72,

AR (effective connectivity)
WERAETY OB ANIC BT/ A
fifdT % EftE L 7zo WG TR TETY > Z 3B A RN A
D1DT, SEBENEGT 20RO DH 2/ SADY Ty
MO R, HEEREGOISHIEZET LT 3,
Bl 22— K VOILIZ & % 45 # 54 #7 (functional
connectivity) & (354D, FEHFHEAETY > 7IC3HER
PN G N5, SARE (T4bHL/SADHHA (path
weight), #HiPH 0~ 1) (&, fhOFEFEHNIZLLRVED

MEICBNT, UFRBEBICHE S5 2 280 1 AL
EL7288510C, SikSOGE A E DR EZ(LT 5 &
TME 227 2% Effective connectivity fEHTIZRD
2DODFEEE» BTz, £F, MEINICETVOL
EMNZRMT 270, BEEEREL, BEE, /v
LGB EETRRE, Akaike HHEEHEICEED X, BT IVERIO
HrbT—2 LR BIFICHEETT 20 IEL Y, X
(2, HOESE G RIS & Tucker-Lewis $HHE (HGH#E &5 4G
) ZEHEL, 53095 L ETHNEET VG AL
ThHBHDEHLR LI, ZOETIVOMIEICE,
SOGS A7 L OHBLRO L EROFE, > —
R VOT (Z & % HHBAMEHT 36 & OVRIRE AR 7 B Sk >+ ©
WPoicdhs, ThbDHEBEOMGZIMY Al
ZITE, DRI ZBIAL 5 2 A AN
Nz 2, BAE® (residual influence) (379 XT DHMFEIE
IZDNT 0S50 ISR EL, ZHhICE DK ZET IV
WTHHAREE L7z % F28AUE, SHU oA
DHEMUSFED O THIO TR I T 2 b 2 IO E 1
W RN 2 25, ISARESATHIUTENIR
7¢fHE (ensemble inhibition), IEMD/ S AIXIEMKDHLEE % 7R~
THOLMRENG ¥, RS, TOETILVERH, 3
TRAETIVDBROZ T U7z, FERLLERICIE Tstacked-
model &1 ZMEHL7: % IWIEREET LTI, 7 SAREL
OHEEM I ZBL TH—THa X% 5T, —J7, 1K
BETATE, NARBOHEHEEIHM TR LS, F 4
ZONZAKGE (G E TV F REEET V) %170,
FEDHMEICB T 2EEEDX * (X %an) ZHIELT
MatE A EEZHE LI, 2 D0FT IV TX 2 &
JERBICHBE AL DL, 6 DFHIAIEETIVICH
LLTHBMICELZZ LA TE S, TETIVORMEL IR
FEMTALEEIZ (X AMOS 7.0 (Small-Waters Co.) % i\ 7z,

FTRTORZ LIV OIEHENTIC BV T, extent
threshold %17 &4 50 DEEER 7 LVICEREL TV Z
AZ—LOVTHIIEL, Bl p < 0.05 Z@H L7z, 5
72X —NORHHBIEDFE AR Z BV ORI DN
T, SPM V7 b7 Z\ >, MNIAFHERAUZ IR 2
L7z,

DA S5 PD BF, NI PD EE, HEHHRE
2310 2 RN T EEIRAR O FLIIC 1, kA D
LE IR)IED % Student ¢ #E (p < 0.05), ZTITY—
BROBERX2HE (p <005 ZHV7Iz, ety
{3 SPSS for Windows Release 10.0 (SPSS, Chicago, IL) T
G L7z,



Region selection

Pathway selection

Model construction

Network analysis

1. Compute path coefficients in each group
2. Assessment of group differences

R. Cilia et al.

- Correlation analysis between rCBF and gambling severity

- Seed-VOlIs covariance analysis (Functional Connectivity)
- Neuroanatomical data from primate literature

- Effective Connectivity analysis

- Model construction
- Network analysis

Figure 1 AHBRTHL /@O 7a—F+—1

O T

B S INE ORI 1 L R RH O R % Table 1
IZRY . 200 PD BFHREO T, TERI, RS AEH)
PESEFI 0 1 HHE, REAIOI / BAE S, SEMIBERE(X~
FLTW, T AOALNS PDFHICEVT, &
i) o & OB EE BEE DR AR (3D 5§, #15D
bl ol WM Z D PD S 15 il 11 ok
AR OEY TH S °

rCBF & RETZERERE DERERR

Figure 2 (2, W7D A 5% PD HB#FH OAHN rCBF
B L SOGS A a7 [ DAHBE TSR, Table 2 12 % DRE
METRT (p <005, 77 AX—L~YLTHIIE), SOGS
AATEJ T T AZ—NOFIEMT R OMHEIC DN T,
HifiilX % Figure 2B IS/, BT DA SIS PD B
T, GIEAMUTTSERT B, Gaihr R, GERarRECE,
GNP TSR BT, A W Ol S B Y, WSS, A i
BEm, i LAEER], ZERRSE D rCBF & SOGS A
TEOMIC, AELAOHBEPRD LNz, 72, i
FRR ] & /MK T IRIEO MRS Stz

Y

BT CllE S e BB B S OB MDD 5 b,
TTIVOLENE EFEED R b R\ O W 2 S AT DX
FELic, THHOMHEBUL, AEIMIIATIHETRE, AR
FAR, A, TSGR, AANIETIERE R, AR
B, ARAIREETHY, K7 IVIRA DI

TY—RMELTHRAL, 3 DDOWERER TR
NI MBI O B M HAEH %, Figure 3A (31§,
I % fE D720 PD EESE & ERHRIIC, BT A0 &
55 PD EE T, MEDHIGE, Wl d Loy A2 s (7
Tt ) (CHERBE R R B I KO N
WIck T, BAZMHBE R =0 s, b
FR L UT, AT R d & OmiT IR R B
AR B, 2 5 NS HITHHR BB 38 L OISR I I
DRSS heh oz, 72, MIETAhOALNIL PD
BETE, W O 2000 I PD R TIIBRBER IS G
BL TR >l MRS, &ML

bz, TO LIBRBEINAS &3, mititR B e i, #id
FEBNEF 5 L OV IR, RS AR SE T B2 B & A 7 B,
NI S R B & f PR BB, Vg SR 5 1ml & S TRl
Lz

Lk it g & 2 ORRRERIRE & ICHE D SRR E T
IVOEEN Ay b7 — 273, BIfkET Vil GEEE%
mL, T—REFTHBHMETH- 2 (X2 (10 =
12.175, p=0273), T&bb, @EEEHRE=093, /I
LG ERR = 0.96, Akaike [H#HiFIEHE= 48.175, L@
E RIS = 0.992, Tucker-Lewis 5= 0.983 TH > 7,
HEWEEMT (Figure 3B) T, ZOTTF ML, WHET
FsDHHNSL PD BF B LN PD BEHH (X 2 (11)
=279, p <0.005), HHEITRADOALNS PD BELLD
RPN (X % (11) =280, p <0.001), f@HH
B 3o KO IR PD AR R (X % (11) = 20.5,p < 0.05)
THBEEDVIHL IR STz, WMIThDA LIS PD
HE, 0 PD fEd L OMBH IR A OV T e L 5,
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Figure 2 {7 A0DA 52 PD BHFHICK T 2 M EIERE (SOGS A3 7 Talil) &AHBIU7-fiaiis, EOMBIE G, AoMBMidEaT

BT (A, %D SOGS A7 & rCBF L DEZRITMIE ML RIA AT ERAER (B), FHlX, %277 AX—DE—JHEREOHILIZFHE
U7 5 mm OBLOMARE (VOI) 5t L7z, 7y MCOWTHEMNZRT p %39, PFC =HiTHATEE, rCBF =R ML &,

SOGS = South Oaks Gambling Scale

JHEED effective connectivity 78X — %/ L7z, TR
LT, MMoDb 2 PD BETEAHREE (BA 32) »
EDATIREARTHEKI SN TER Y, WA Ol
W2 EbZ 0 PD BE B LR ERE) T, Zoos
ZDMXINE X 0.75 # _L[E> T /e (Figure 3B), FFIZ,
T R B K ORI 2 D2 W PD IF TR, 2
50 2 FURIE I MR E O IEMBEA D SRtz Dic i L
WD H 2 PD BEFETIE OB EEICEDRTY
7z (Figure 4) .

(34

b E %

SRIOFHTOH 1 BeFE T, - V) A7 (e
w7, BIUGE, T7—Wil- S, AR
BTG B 59 2 B O RIS 7 D LHHRFIR B &
SOGS ZAa7 LDz, ADHBEIRD LN, K,
LA BE T R Tl L~ VO B 2R T 7 5 A
Z—plgEI Ntc, HIEAMUTTEENT BB &, 78S
BHCRE R IIC ST 2 8 TH Y 3, ZOWEIE (3,
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Table 2 /| SOGS X 27 & HHE L 7= I tHE DfF I #1917 i, Brodmann 7% (BA), MNI JEEE (x,y,2), &2 IL¥
I2d 320 5 XL —DZERIHHY (Ke), TRIT

Correlations between brain perfusion and gambling severity

Cluster size MNI coordinates
Brain areas Side BA Ke (voxels) ¥ 2) T value
Negative correlations
Ventrolateral prefrontal cortex R 47 277 52, 30, —10 13.32
Parahippocampal gyrus R 30 59 24, —36, —10 6.78
Posterior cingulate cortex R 23 88 12, —22, 38 5.67
Superior temporal gyrus R 21 186 70, —10, —6 5.19
medial superior frontal gyrus M 9/10 216 0, 68, 18 5.07
Striatum L 209 -12,8,0 4.70
Anterior cingulate cortex R 32 122 4, 38, 28 4.29
Insular cortex R 48 100 34,14, 2 4.24
Insular cortex L 48 53 -33,21,7 419
Supplementary motor area R 6 59 6, 10, 70 412
Positive correlations
Fusiform gyrus L 37 571 —38, —44, —18 8.04
Cerebellum M 175 0, —40, -8 3.85
BA = Brodmann %, R =1i, L =75, M =tjiLt
R_mPFC ACC
PCC
R_VLPFC R_Insula

L_Striatum

A PHG

Healthy controls PD controls PD gamblers
R_mPFC ACC R_mPFC ACC R_mPFC ACC
PCC PCC PCC
R_VLPFC R_Insula R_VLPFC R_Insula R_VLPFC R_Insula
L_Striatum L_Striatum L_Striatum

positive  Path weight  oqative

Non significant

PHG <05 PHG PHG

0.5-0.75

B >0.75

Figure 3 Functional connectivity T (C & ¥ 2 SISO T (A ICBFEMTHKE) ZRETE S, MEFEETY o 27IC3RET I
B3 2 EHbHAANT S BICHBIT2HTTRH) , HIHEL/ A, BHHIIFEREL/ SA%ZRT (p <0.05),

WEME 2 BLOERTEEIERDOY A7 %5 R NTVS, EHIETEREICEEVH S &, R E
(risk-taking choice) ¥ DORJF & WIHEHT 5 Z &AfE S WBL (ot 7)) iCRENPEL, BARMICE, B



2= 20 A BB DWIIE I (L TR - SRR D RER DB L T B

IOXRET Y IR

Healthy controls PD controls PD gamblers
90 90 %
88 88
p=0.019 88
86 86 86 p=0.51
84 84 84
£ 82 E 82
2 80 2 80 5 o
2 2 p=0.038 g 80
&» 78 &» 78 & 78
76 76 76
74 74 74
72 72 72
70 70 70
65 70 75 80 85 90 95 65 70 75 85 90 95 65 70 75 80 85 20 95
ACC ACC

Figure 4 (L H5RE, S PD B, T A0OA SIS PD ME ICBT 2 HIHMHR B - S AB oMEEOMM %273 d, BNV RS

A ATEHAER (p < 0.05)

FTAREMRRY A7 T A F 2 ZI7ENCHT 2 ROGH8E
T2 Y, 351, BUEST NEETRICNTS 2 A4S 8
Hil KB O BB PEAR R (&, W HO B 18 do & o)) g o
(substance addiction) D& % HiE (ZI5 1T 5 B &
B2 e SNTWS ¥, kLT, 2oL
D5, ZOMEIL, EHEEY X774 %2 7178
EXAT 4T 74— RNy Zh5DFEEEE L 2RO
TRMREEE LT, BELREERI T I RS
ns,

WO ENEE & ADHBILFEED H /DR E L T,
HiPREZ B LSRR D > Tz, (REEWERF T, AT 4
TRAERDIM T, NROER 2 BE L % 72D TENE
IEDVRELEE (R, HROTHINREMELMLL, B
(error) HK2EHWEE), WA KEEEELS D 27,
BARMICE, HOEI REFRZ 76T L2 2178039
F < S AT 2 BRI (I AR BE R B2 B & AR SR A D3
BT, —J, FIHCRECE I, TTEINH LIS X
27— LD b ¥, bbb, Ki@t}]
TTHE) 2 40 L T B B POE B % )G S TV i
Y TE) D F A % B ﬁbf&W%ﬁﬂ@%%%%Mb
TWLBNICKTFT 2 2L b5 7 k) 2751 F
> AT O TUHE I (F AR B DREE b3 O 3] 2 R
ey eEZALNSG, —J7, WRAERDOIREE & T
EDMICIZADMHBLEED S, JRINIETET 2 WO
BT 20 A DO S BEAT STz, HIIE I B
D BARGRAR, WISHETRE, FHIREAND RS 2 fErE
T FRER, BT IR R AR OESUC B T B
RTUMORECEE T2 ZEDHLN T B 247925, i
MOHEIEE X, RICHIHIFEEICET 2750 THL<, o
PRI THECI AT T 4 T RIS 208 (Fat
U7 OEFEICHHEMETLEEZ LML, OIS,
WHIHEE %2 LD PD BE DAL T4 77 4 — KNy 7%

HOMEEHEIZDOWT, ZOREN L MREREE I 5 H 0%
Zu[RENEDS D B

WG TRAETY T TR SN B E LT
AT R0 A S5 PD AT, BFEHRE L L O
I PD B F &3 EAL Y, Hin kB E D SRS EAD AT
HIEEWTL Tz (Figure 3B B8k Th 4), S8 B L
TR DR 5495 20 5 NS RS % B3 2 KL K T
E V1T B % DIEREIC (3, %ﬁ%&ﬁ—ﬁ%%ﬁ@L
HEHEWT DA ET 2 Z L @BHOm Y ThH Y, BIEDERE
D fili il 4 i%%%&%huﬁgbbféﬁﬁ“ﬂ%
Ri-Fehrmshsg, FE, miaREEH DL
BRI G T2 L e b, MEEZ2ALTHEI I~
DREBNE B 3T Y, e boW#FiE, Fr
7 2 ZEEZEITHIC R L win-stay-lose-shift & 2. —1) &
T4 v I REHL TS Y FPROMR 2 RELT 57
HORLEE a2 BT, WIMOES L Tstay)
DERZRLT Z2DICHIL, AT 4 THAEHRE Tshift]
DERZEHET 2 EE L HND, Wl EHOB, #k#H
MAHAT 4T 74— RN 72T IO L& %
B 5 &, HIPIRECE OTRE) L H 5 BfE £ THR% I
kAL, ZOBEZ#EZ-5G, SRE - 8 AMIETEE T
B AEF L CIiEh#EIG S 2 5 & & b, MR
il % £3 T\ 72 SO DN S v 2 374900062 SRS ik & I At
T EENT R B (J, WHPIR BRSO § 2 4 2 b HL e
Ay M7= 2B TNIIEEM B & G L, i
- BRERL— TR L TV 5, ZoV—TF I, i
B CHAE SN B IRMDOZEILITHES, T kD ARiTE)EH
DEEBUCARW R TH S 29, BEITAOAHNS PD HH
T, AR LR o RN Ic L Cov—F
DHIEINTEY, >— K VOI KGN Tl 6 iz hi
R BB d6 & OIS B S B ) 15 DA B oD R T
b, TOTEDHEMIENT VB, D &S 2l 5 R i



DIEEREL 220, BT D5 2 PD HBE T RIS,
Mﬁ%%h&w%%ﬁﬁ@ﬁb%wféﬁﬁ%@E?%
Z\OHREVED B B BRIE Y 20 A A SRR REIC B L T BEIC
WEIh T3 EH1IC”, JLEERERTIC X0, RN
VAT TAF 2 718 %W 0 R 3L T &

SN D B, FFETNRE I LI, PR D K<
L MNEEIVERRIC BT O b 2 HE TR, fEEk Lo
RIAVEATEI DR K % A T RSB O BEREE LT,
S A & M AN 0 v BE B R B S & B i s ok R B R
(recruitment) DK FHEEICFERII AL T B 016465

K2 E LRI ¢ T, WiEfTADOA LN S PD BE

T, MG 2 0HHRE L R L T, A 7ot 2
592 LA%GSR] SIS 31T 2 e i L 2 A SAH Y

ICHEWZ ERERL TS, —77, SHORENENTTIE,
WSRO MIA X, LA, My Xy 0 TREA
Bl & A YT By OB B -9 B ik EA oD B RE R &
BEMLL T 7z,

SHOHBICE, ZERTREMEDLLO2HS, A
AT, EEOL ZA, LRMEF DMK SPECT % v
felcs, WO BEREE O MR EIRILE T » > 7Y > 7
MRETIE e SMBfT D 61507 bDTH S, Lichi>
T, RIS T YA > S N7 MG sl ik T3 2 Ot % HiE
RTL2BENDHLEEZLND, FI2, W DSCHE
ERFELECH DD, BT OSSN PD BER
WCIXBEEDZ L, WG T — 239 2 Ve O 5% 2 % i)\
b3 2728, PD WIS L OJE PD RHIEHE TR 4 8
BIC—BES L BENLHIRE L E R 515,

b W G

W ERE S O LR, VAT OHEE S X O Y 2 i
T A5 SRAT B DN B 59 2 o BEIE oD JE 1T M Rt T & A ekt
LT/, fiaTic &y, midHREE B & RS
DR BN A HHERE W DSRE S iz, BT ADA LN S

D BETIE, AT 14 7R O W0 i A K178
75‘6W%ﬁ?ﬁmii_ﬁ‘lft@lfﬁjéb;é%h%bi‘ ZAUUC I HITHY
ﬁﬁ 135 L ORRSARH OEHEREWT 2B § 5 L HEE T &

2, 2O LICBEATR, FNETORNIICEIERI T4
TRIGOHEALIC K Y, R E L THMREEOHEAH
[ BN R OB b L %, Z3uc & - THIMA K
TEIDEE 2 FRIN QI (salience) ZMERL TV 3
LEZLNS,

R. Cilia et al.

&

Dr. Cilia (¥, CAMH (Toronto) T® Research Fellowship “\
D $EICBAL, [Fondazione Grigioni per il Morbo di Parkinson]
WIEH T 5, £/, T—XODSPMBHTICK T2 EbDTH
H7Z 5 1CBIL, Benedicte Ballanger (Z/&#H 9%,

REFERENCES

1. Antonini A, Cilia R. Behavioural adverse effects of dopaminergic
treatments in Parkinson’s disease: incidence, neurobiological basis,
management and prevention. Drug Saf 2009;32:475-488.

2. Voon V, Fernagut PO, Wickens ], et al. Chronic dopaminergic
stimulation in Parkinson’s disease: from dyskinesias to impulse
control disorders. Lancet Neurol 2009;8:1140-1149.

3. Cools R, Barker RA, Sahakian BJ, Robbins TW. L-Dopa medica-
tion remediates cognitive inflexibility, but increases impulsivity in
patients with Parkinson’s disease. Neuropsychologia 2003;41:
1431-1441.

4. Frank MJ, Seeberger LC, O’reilly RC. By carrot or by stick: cogni-
tive reinforcement learning in parkinsonism. Science 2004;306:
1940-1943.

5. Bodi N, Keéri S, Nagy H, et al. Reward-learning and the novelty-
seeking personality: a between- and within-subjects study of the
effects of dopamine agonists on young Parkinson’s patients. Brain
2009;132 (Part 9):2385-2395.

6. Cilia R, Siri C, Marotta G, et al. Functional abnormalities underly-
ing pathological gambling in Parkinson disease. Arch Neurol 2008;
65:1604-1611.

7. Steeves TD, Miyasaki J, Zurowski M, et al. Increased striatal do-
pamine release in Parkinsonian patients with pathological gam-
bling: a [11C] raclopride PET study. Brain 2009;132 (Part 5):
1376-1385.

8. Lee DS, Kang H, Kim H, et al. Metabolic connectivity by interre-
gional correlation analysis using statistical parametric mapping
(SPM) and FDG brain PET; methodological development and pat-
terns of metabolic connectivity in adults. Eur ] Nucl Med Mol
Imaging 2008;35:1681-1691.

9. McIntosh AR, Gonzalez-Lima F. Structural equation modeling and
its application to network analysis in functional brain imaging.
Hum Brain Mapp 1994;2:2-22.

10.  American Psychiatric Association.Diagnostic and statistical manual
of mental disorders, DSM-IV-TR, Fourth ed.Washington, DC:
American Psychiatric Association; 2000.

11. Lesieur HR, Blume SB. The South Oaks Gambling Screen (SOGS):
a new instrument for the identification of pathological gamblers.
Am J Psychiatry 1987;144:1184-1188.

12. Voon V, Thomsen T, Miyasaki JM, et al. Factors associated with
dopaminergic medication-related pathological gambling in Parkin-
son disease. Arch Neurol 2007;64:212-216.

13. Holtgraves T. Evaluating the problem gambling severity index. ]
Gambl Stud 2009;25:105-120.

14. Deep-Brain Stimulation for Parkinson’s Disease Study Group.Deep-
brain stimulation of the subthalamic nucleus or the pars interna of
the globus pallidus in Parkinson’s disease. N Engl J Med 2001;
345:956-963.

15. Walovitch RC, Cheesman EH, Maheu L], Hall KM. Studies of the
retention mechamsm of the brain perfusion imaging agent **™Tc-
bicisate (*’™Tc-ECD). J Cereb Blood Flow Metab 1994;14 (Suppl
1):54-S11.

16. Friston K]J. Functional and effective connectivity in neuroimaging:
a synthesis. Hum Brain Mapp 1994;2:56-78.

17. Hirao K, Ohnishi T, Matsuda H, et al. Functional interactions
between entorhinal cortex and posterior cingulate cortex at the
very early stage of Alzheimer’s disease using brain perfusion single-
photon emission computed tomography. Nucl Med Commun
2006;27:151-156.

18. Pagani M, Salmaso D, Rodriguez G, Nardo D, Nobili F. Principal
component analysis in mild and moderate Alzheimer’s disease—a
novel approach to clinical diagnosis. Psychiatry Res 2009;173:
8-14.

19. Hu L, Bentler P. Cutoff criteria for fit indices in covariance struc-
ture analysis: conventional criteria versus new alternatives. Struct
Equ Modeling 1999;6:1-55.



10

2= 2 A BB DI I L RTIATE - SR D BEWEEEW DS EEL T3 2 N RET Y 2 I HET

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Joreskog KG, Sorbom D. LISREL-VI user’s guide, Third ed. Moor-
esville, IN: Scientific Software; 1984.

Akaike H. Factor analysis and AIC. Psychometrika 1987;52:
317-332.

Byrne B. Structural equation modeling with AMOS: basic concepts,
applications, and programming (multivariate applications series),
Lawrence Erlbaum Associates, Inc., Publishers, 10 Industrial Ave-
nue, Mahwah, New Jersey; Second ed. Kindle Edition; 2001.

Schumacker RE, Lomax RG. A Beginner’s guide to structural
equation modeling, second ed.Mahwah, NJ: Lawrence Erlbaum
Associates, Inc.; 2004.

Seminowicz DA, Mayberg HS, MclIntosh AR, et al. Limbic-frontal
circuitry in major depression: a path modeling metanalysis. Neuro-
image 2004;22:409-418.

Ottowitz WE, Derro D, Dougherty DD, Lindquist MA, Fischman
AJ, Hall JE. FDG-PET analysis of amygdalar-cortical network co-
variance during pre- versus post-menopausal estrogen levels: poten-
tial relevance to resting state networks, mood, and cognition.
Neuro Endocrinol Lett 2008;29:467-474.

Nyberg L, McIntosh AR, Cabeza R, et al. Network analysis of
positron emission tomography regional cerebral blood flow data:
ensemble inhibition during episodic memory retrieval. ] Neurosci
1996516:3753-3759.

Vorhold V. The neuronal substrate of risky choice: an insight into the
contributions of neuroimaging to the understanding of theories on de-
cision making under risk. Ann NY Acad Sci 2008;1128:41-52.

Schultz W. Getting formal with dopamine and reward. Neuron
2002;36:241-263.

Platt ML, Huettel SA. Risky business: the neuroeconomics of
decision making under uncertainty. Nat Neurosci 2008;11:398-403.

Lerner A, Bagic A, Hanakawa T, et al. Involvement of insula and
cingulate cortices in control and suppression of natural urges.
Cereb Cortex 2009;19:218-223.

Robbins TW. Shifting and stopping: fronto-striatal substrates, neu-
rochemical modulation and clinical implications. Philos Trans R
Soc Lond B Biol Sci 2007;362:917-932.

Horn NR, Dolan M, Elliott R, Deakin JF, Woodruff PW. Response
inhibition and impulsivity: an fMRI study. Neuropsychologia
2003;41:1959-1966.

Aron AR, Fletcher PC, Bullmore ET, Sahakian BJ, Robbins TW.
Stop-signal inhibition disrupted by damage to right inferior frontal
gyrus in humans. Nat Neurosci 2003;6:115-116.

Aron AR, Robbins TW, Poldrack R. Inhibition and the right infe-
rior frontal cortex. Trends Cogn Sci 2004;8:170-177.

Arnsten AF. Fundamentals of attention-deficit/hyperactivity disorder:
circuits and pathways. J Clin Psychiatry 2006;67 (Suppl. 8):7-12.

Garavan H, Hester R, Murphy K, Fassbender C, Kelly C. Individ-
ual differences in the functional anatomy of inhibitory control.
Brain Res 2006;1105:130-142.

Windmann S, Kirsch P, Mier D, et al. On framing effects in deci-
sion making: linking lateral versus medial orbitofrontal cortex acti-
vation to choice outcome processing. ] Cogn Neurosci 2006;18:
1198-1211.

Picton TW, Stuss DT, Alexander MP, Shallice T, Binns MA, Gil-
lingham S. Effects of focal frontal lesions on response inhibition.
Cereb Cortex 2007;17:826-838.

Rogers RD, Owen AM, Middleton HC, et al. Choosing between
small, likely rewards and large, unlikely rewards activates inferior
and orbital prefrontal cortex. ] Neurosci 1999;19:9029-9038.

Matthews SC, Simmons AN, Lane SD, Paulus MP. Selective activa-
tion of the nucleus accumbens during risk-taking decision making.
Neuroreport 2004;15:2123-2127.

McClure SM, Laibson DI, Loewenstein G, Cohen JD. Separate
neural systems value immediate and delayed monetary rewards.
Science 2004;306:503-507.

Vorhold V, Giessing C, Wiedemann PM, Schiitz H, Gauggel S,
Fink GR. The neural basis of risk ratings: evidence from a func-
tional magnetic resonance imaging (fMRI) study. Neuropsycholo-
gia 2007;45:3242-3250.

Floden D, Alexander MP, Kubu CS, Katz D, Stuss DT. Impulsivity
and risk-taking behavior in focal frontal lobe lesions. Neuropsy-
chologia 2008;46:213-223.

de Ruiter MB, Veltman DJ, Goudriaan AE, Oosterlaan J, Sjoerds
Z, van den Brink W. Response perseveration and ventral prefrontal
sensitivity to reward and punishment in male problem gamblers

45.

46.

47.

48.

49.

50.

51,

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

and smokers. Neuropsychopharmacology 2009;34:1027-1038.

Ridderinkhof KR, Ullsperger M, Crone EA, Nieuwenhuis S. The
role of the medial frontal cortex in cognitive control. Science
2004;306:443-447.

Tanabe J, Thompson L, Claus E, et al. Prefrontal cortex activity is
reduced in gambling and nongambling substance users during deci-
sion-making. Hum Brain Mapp 2007;28:1276-1286.

Matsumoto M, Matsumoto K, Abe H, Tanaka K. Medial prefron-
tal cell activity signaling prediction errors of action values. Nat
Neurosci 2007;10:647-656.

Matthews SC, Simmons AN, Arce E, Paulus MP. Dissociation of
inhibition from error processing using a parametric inhibitory task
during functional magnetic resonance imaging. Neuroreport 2005;
16:755-760.

Brown SM, Manuck SB, Flory JD, Hariri AR. Neural basis of
individual differences in impulsivity: contributions of corticolimbic
circuits for behavioral arousal and control. Emotion 2006;6:
239-24S.

Chevrier AD, Noseworthy MD, Schachar R. Dissociation of response
inhibition and performance monitoring in the stop signal task using
event-related fMRI. Hum Brain Mapp 2007;28:1347-1358.

Reuter J, Raedler T, Rose M, Hand I, Glascher J, Buchel C. Path-
olgical gambling is linked to reduced activation of the mesolimbic
reward system. Nat Neurosci 2005;8:147-148.

Doya K. Modulators of decision making. Nat Neurosci 2008;11:
410-416.

Rushworth MF, Behrens TE. Choice, uncertainty and value in pre-
frontal and cingulate cortex. Nat Neurosci 2008;11:389-397.

Parkinson JA, Willoughby PJ, Robbins TW, Everitt BJ. Disconnec-
tion of the anterior cingulate cortex and nucleus accumbens core
impairs Pavlovian approach behavior: further evidence for limbic
cortical ventral striatopallidal systems. Behav Neurosci 2000;114:
42-63.

Block AE, Dhanji H, Thompson-Tardif SF, Floresco SB. Thalamic-
prefrontal cortical-ventral striatal circuitry mediates dissociable
components of strategy set shifting. Cereb Cortex 2007;17:
1625-1636.

Potts GF, George MR, Martin LE, Barratt ES. Reduced punish-
ment sensitivity in neural systems of behavior monitoring in impul-
sive individuals. Neurosci Lett 2006;397:130-134.

Leibenluft E, Rich BA, Vinton DT, et al. Neural circuitry engaged
during unsuccessful motor inhibition in pediatric bipolar disorder.
Am ] Psychiatry 2007;164:52-60.

Mobbs D, Eckert MA, Mills D, et al. Frontostriatal dysfunction
during response inhibition in Williams syndrome. Biol Psychiatry
2007;62:256-261.

Sinha R. Inhibitory control and emotional stress regulation: neuroi-
maging evidence for frontal-limbic dysfunction in psycho-stimulant
addiction. Neurosci Biobehav Rev 2008;32:581-597.

Hayden BY, Platt ML. Gambling for Gatorade: risk-sensitive deci-
sion making for fluid rewards in humans. Anim Cogn 2009;12:
201-207.

Jocham G, Klein TA, Neumann J, von Cramon DY, Reuter M, Ull-
sperger M. Dopamine DRD2 polymorphism alters reversal learning
and associated neural activity. ] Neurosci 2009;29:3695-3704.

Pochon JB, Levy R, Fossati P, et al. The neural system that bridges
reward and cognition in humans: an fMRI study. Proc Natl Acad
Sci USA 2002;99:5669-5674.

van Leijenhorst L, Crone EA, Bunge SA. Neural correlates of de-
velopmental differences in risk estimation and feedback processing.
Neuropsychologia 2006;44:2158-2170.

Klein TA, Neumann J, Reuter M, Hennig J, von Cramon DY, Ull-
sperger M. Genetically determined differences in learning from
errors. Science 2007;318:1642-16435.

Comings DE, Rosenthal RJ, Lesieur HR, et al. A study of the do-
pamine D2 receptor gene in pathological gambling. Pharmacoge-
netics 1996;6:223-234.

Gallagher DA, O’Sullivan SS, Evans AH, Lees AJ, Schrag A. Patho-
logical gambling in Parkinson’s disease: risk factors and differences
from dopamine dysregulation. An analysis of published case series.
Mov Disord 2007;22:1757-1763.

Weintraub D. Impulse control disorders in Parkinson’s disease:
prevalence and possible risk factors. Parkinsonism Relat Disord
2009;15 (Suppl 3):S110-S113.



Full Article

EE) - SRR & ORISR S — % > ) S
BE T FP-CIT SPECT fr A4 5

Akinetic-Rigid and Tremor-Dominant Parkinson’s Disease Patients Show Different
Patterns of FP-CIT Single Photon Emission Computed Tomography

*Carsten Eggers, MD, Deniz Kahtraman, MD, Gereon R. Fink, MD, Matthias Schmidt, MD, and Lars Timmermann,

MD

*Department of Neurology, University of Cologne, Cologne, Germamny

B : N—F U ASRDETF T A TICKY, @RRE
ZFHFTROENERRL T, lodine-123 fluoropropyl-
carbomethoxy-3 B -(FP-CIT) SPECT (CH1F3 K/X2
VRSV RR—EI—DIREE /NG — U HBRIEDHEN &R
SliEs

FiE D aE 3 EEIC FP-CIT SPECT &= J/c—EDZE
EDT—HIN—2 (190 fl) ZmETL, MEE/N—F>
Y UIREBRTS N BE 122 6 (1% 50 B, B 72 B,
FEHER 62 £ 1.1 %) EaREL. BBESSE FP-
CIT SPECT #&RZf#TL, IREEBAIEY, MEN-AHsRREIE,
SEEE (equivalent type) BT &1 TRETHEL=,
BR:2N\—F IV RBEEWRELICEBRTE, ik
HEMESSUES) - fHEfIEY 751 BT FP-CIT

[ Key Word_

lodine-123 fluoropropyl-carbomethoxy-3
T4

I8—F Y 9 (Parkinson’s disease; PD) (&, K783

BRI, PRER, LIS 2 R & % B R e
D EFTVEDMRREVEIRIRTH 5. ZOMFIEL AL
(SEHEL RIMFR A T — 218 e T d 2,

PD %7 XA FI2 L IR RE# D RAL S IO T
(&, WIHEZ B RITREIL D313 ST 2 M R A7 R
PD E# BIKEOHMEIT D L VREIRT, "RRIBKRERE T & 1L
BB TH S, Rajput 57X, WAINELERIBETEIC
BOTIDL D RERAGER ZHEREL TV 2, H5 DH
Hick s, HREENIE PD & DI D A3 EE) - fi7 5@l
RPD BH LY WMV THY, WKY 7 2172
—HL Tl EAALFNEE CHEOVRED SN S,

EIAHAIBERENROONIc, BEDER, HRIE,
HERBEEE (Hoehn & Yahr 748, Unified Parkinson’'s
Disease Rating Scale 2177), LRR/N (L-K/Y)
BRASAVYFIELBE, INOOMRISHERE (&
23f) THEL, BREIFSERDONEH Dz (p > 0.05),
LA, FP-CIT SPECT BfOBRRRIEENIC K DR
R E/S—F 2V URERR T 754 7 EDBIZIE, BB
A DOBRIEEENRDONI,

R CNODIERN D, EE) - FmEmIE/ NN —F2 Y
REECTIIEARRICEN D RN AFEMRHD, X
fe, IREEBME/N—F 2V REETIINMIBRRS L
URRRZICAND /NI AEBERE AR L TVDE
L\D in vivo DFFRIBZMET LA EM TSN,

Movement Disorders, Vol. 26, No. 3, 2011, pp. 416—423

B -SPECT, /N\—=F2/ s, [RERENT, N—F2U 2 K/T

Jellinger® (F, RN AT RAICEDOE, % PD Y7 X
AT LIS LD, MSERENORE R/ AEEMT
Za—ua BEROET VRO, Thbb, EH) -
WEART I, BRI B 2 ER A B D I SIS
DML L O EEICHHE LTV 5, —J, IREEM O
htr, —a—RrOMEE, BEBEEMOMIE (IR
6 L OHTTR R (SR I K URIEERTR (AR S
i XENMERICES) L0, NIIEETXY &EE
Thb, Spiegel 57 1%, TOTTFIE—FLT, KilE
A8 PD S T, ERRIYEM O ROl o8t 5 L OV
PRZIZ I 1T % Todine-123 fluoropropyl-carbomethoxy-3 8
-(FP-CIT) UV 32 &3, HEH) - i@l pD B4 &0 bH
BICRWIEZR LI, ZOMERTIR, NEEHEDOWHYN

11



12

ST - RIS Js & ORI N — F > 2 T ik FP-CIT SPECT Jiiid 3% % 3

DIEFICHIITHY, MELHEEICHI or o7 FY
Hoehn and Yahr (HY) 4y % :1, Unified Parkinson’s
Disease Rating Scale (UPDRS) Part I GEBE&HE) © 12 R
A2 Mo ZhiTxL, flom{§HF5% (FP-CIT SPECT,
3,4-dihydroxy-6-'®F-fluoro-L-phenylalanine-PET
('"SF-FDOPA-PET), {11C}d-threo-methylphenidate PET
("C-dMP-PET)]) ¥ TiX, PD ¥ 7 XA F T L DiAffEL 7
BRDENTORV, TOXIIE, HEMERGRCD
WTREROFMDI D Y, BRI T, Mk R
IS MY AH L PD YT XA T L DRI W2 B E R
BHEZS T,
['*I] FP-CIT SPECT (DaTSCAN, Amersham Health,
UK) Hif%, RRIVFNIAR—R—, RIS FTV
AR=Z—1LDF R, PD EFOHMFFCED SN

B HEE AR ELMIST 2 2 EBHE I TV 5 M2,
L7255>T, FP-CIT SPECT (%, PD Hi# DML M 45
AT BB LTCHEHYTHS,

Fxid, RIGEAE PD B & ME) - fF5EEIE PD &
HICB T2 A OEKIEROE 2R E 2, WX 3 HH
WYt T I L fe—# D9 RT D FP-CIT SPECT % X
FeLlcBMET— 2N 29 L, PDV 7 XA 7L
FP-CIT SPECT OHELINFTHLAS Jellinger ETIMIC—E(L
FeBEVEZ R T S 2 MRt L, Bl E K% D
i RFEBRICEED &, RE) - fisRNIEL PD ¥ 7 X A 7Tl
MEEFRIC I (F 5 K78 LY JAA DI N AR A5 PD
PTREATEDHBFENTHEEOIWHZTL T, L
CORBMBIEL F AL, MEH) - Fmiisiy > 24 7o
FP-CIT SPECT Tl JUJE (egg-shaped) %) »3EEDH SN
2Th»5, HERIC, HREEE PD EHTE, #I&kic
313 % FP-CIT WY IAADIKFIC & 0, B P Mb & T

D (eagle-wing) 1 »EDHLNBEEZHND,

L MRBXosE

BiE
Wi E

2007 £ 1 H 1 H~ 2009 4 12 ] 31 HIZ4jiti3 T FP-CIT
SPECT %3237 XTOEH (190 #l) OF—x~—A%
fEdT U7z fINFENE PD B 122 9 (&t 50 49, Stk 72 i,
SR 62 £ 111 %) MRPES s, BERVTRY,
FP-CIT SPECT D7:8 ik 247/ S 415 LRI, JEsjE
HHMEIC L2522 T T /e, ¥ PD 0)%5?

UK Parkinson’ s Disease Society Brain Bank D3EH#EIZ k& 572 1%,
SEHY /BT 21 £ 06 (BEHERA) Th-orc ', RHLE
JEJE ORI (X UPDRS Part [T GEEIHEAE) © % i FH L 72 CF
¥ UPDRS 227 303 & 15.7), UPDRS D#Hifi (% loff]
W GERIZ 12 BRI S L T 0 RER) 1cfTo 72, #feﬁﬁiz
PR & 72 (3 ) - R DR IR Y7 % 4 THIES
W, F1ERELT, BRob il ﬁbﬁ“%iﬁrlﬂﬂrz
FDSEIRIICHIWT U Fzo 265 2 B BE T, Lewis 5 ¢ &[H]
BOJEIcky, $EE0 HREATT7] & THERIEA
ay) R L, Thbb, KA 3771, UPDRS H
H20 (ZEERE) Lo 21 (FoEERHRE S 7232
SRR O RERA > N % 7 G L7 RO EE % (il %
WCEHIi L TV 2B E O X S EEIROR) ) THI->TRIL
7o JEHRME A 271, UPDRS HHH 18 (538), 19 (BoD
FN5), 22 (i), 27 FF2»56036 EaiY), 28 (£
), 29 CB17), 30 (ZBOLEN), 31 (GEEHEk X
WEENIHD) OFERIRA > % 12 GHli L7 FAEE
U2 ISR L T 28 E O S AT OR)) THI->T
R U 7c R A a7 D3RRI A a7 025 ETh T,
PRGBS B L 72, OB G RIS, FEHRIEA 2
THHRI A 27 D 2 5L EThIUL, MEB) - 5 REIE
DL, 2R OEE, Thbb, REAaT LI
WA 27 DD 2 5RO BF L, BERICS/HEHLI,
R FE R IC DL TIE LT, & 512, &R
TS DO THRHEEEAT Y, ) -5l 5% (equivalent
type) ICHFHL7ce RSV N T U AR—Z—ICHT 51
LX) AR & FP-CIT O A %8k 2720 7, &
LF Y 2 & BT FP-CIT #5007 & & 18 I
HHCHIE U7z ZR DA OH S —F 2V U hia i3
SPECT M & #kfe L 7z Hi ARG MO OV TE
Table 1 SNz, ARWFFETIEREI SN2 PR L
fotesd, HERNMMELE BAIC & 2K K A W ilRkE
FOARKEEHIA (local university regulations) (2[5 LT
MIETR Dol UL, MERNHHEERSE, B
IR U T ORER, A TFEZ ARUTKEL TV 5,
EREOHDL2DO0OV T I N—TRFE LI, T
ZN—TF 1%, RN (23 f) Jo KON EmE) - f77 R )
(68 1) DT RTOILFEREAIE, T V—T 21,
i, WORIE, BEEREE (HY 5983 LV UPDRS
A3a7), VRRR (L-F%) EHEEZY Y F 387,
IR EL (23 ) Jo & oNMEHE) - s (23 f) P
BEORTTHK L7, e~y F IRt T 00—
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Table 1 Zi#F

Subgroup 1 Subgroup 2

All patients Tremor-dominant Akinetic-rigid Tremor-dominant Akinetic-rigid
N 122 23 68 23 23
Mean age 62 = 111 60.83 = 11.7 62 = 10.6 60.83 = 11.7 61 = 10.5
Male/female 72/50 15/8 38/30 15/8 16/7
Mean Hoehn & Yahr 21 =06 1.7 = 0.6 22 *+06 1.7 £ 0.6 2.0 = 0.6
Mean UPDRS Part Il 30.3 =157 251 =£13.0 30.7 £ 16.2 251 £13.0 254 =123
Disease duration 55 * 441 452 =35 6.05 = 4.6 452 = 3.5 40 £ 25
L-Dopa-equivalent dose 538 + 375 439 + 343 602 = 401 439 + 343 372 + 356
Tremor-dominant/akinetic-rigid/equivalent 23/68/31 - - - -

YT IN—T 1 vy FEETORVIREEN RS L OMEE) - [iiREIE PD i, 70— 7 2 Slh vy F SR AL

i & UMESE) - fi il L DT

203, FHHICOWTSHTOER LI, 2oV T 7 —
7, O HEIFOEERT EER LTIV
HDTH5,

T RNES XU
7 — 2L

RO BB S — P O&R %N 1Ld 57:9
#7185 MBq ['®I] FP-CIT : ['®I] N- w -fluoropropyl-2
-carbomethoxy-3 S-(4-iodophenyl) nortropane (GE
Healthcare) OEHHED 30 srHiic, HRBEZ oy 7 Ho3
ALV U LB BE SRS L,

SPECT Wif$7 — &%, #HERE 3 WM OKFET Y, K
IANF —DEMREEFATa) A—&% T 3 Hth
aelaliE 77 X< (Picker Prism 3000) CTIN&EL7z, ¥ hVU 2
A A X128 X 128 T 360° JilalicH7z Y 120 D #58
BaIEE L, BEORERT —F7 727 bonrEltt %z
BIEL, RMBOBS G T — X0 L T Odyssey-FX 7 —
2 A7 —3/a > (Phillips Medical Systems) THA /27Z
LB L NIEGEHFR (sine display) (2 & 2% %#{T 572,

(3) FP-CIT SPECT WD EMIFHIL & "] HETH % 52,
COBEFIRFEL R WITIETS, PD & AR % 5
MTED, RNTIIEIR T — X 2 RETRRECEML 72,

FH#)Z k5 ROI %

TETORMIIAE LT, MEAOWBRAIY 2 MR
M, SO AT A A%EERL, #isEd [P FP-
CIT # AT HIC 1 D AT A4 AICE Ll (b—=&L

DS 10 mm) o FERFEARS IS0 9 2 RIS 5 O
i, LI 7 ZRKoC ROL (FRRIZA RN B LS H1R)
D 53R, THH D RO, JRRBL & s O ML S 5,
MERZE D IOl THRE L, BREMEZES
ROI %, FERFEIIAS 5 2 3l 9 2 7o D DIEHERI & L7z,
DB IR U T ROIL 2 TEICHIE L 72,

Wi DB DT, R & 18 DR 51 FP-CIT
F—HVAZEZ RN L ORI L7, [(BEH ROI O
SE A s BT (volume-of-interest; VOI) — 15
SO AT ) | (ERONEAT M)

T ZIVEHRIE T —ISAT 4 VX — (J1w A7 R H#E)7% /BRASS Tool
FAFADNEBED 04 15, A —X— 8 ZHOTHH B E R fEHTI2 13 HERMES BRASS % {# [ L 72,

L, BEfmOmY " gsliE 217 -7z,

RS AFEE = 2 —a > OBTER IO I, K
D2 DODEREVFMAHRETH 2, ThbbH, (1) X
JLDPERM Z O (ROD 2HV2 ke, )
HERMES 7 — 27 A5 — ¥ a > (Nuclear Diagnostics,

BRASS (3, W ITHABIRF 2> SRR L 7 idE T > T L —
MIXL, BEDHIGT— X %2 HEI T 2 2 O,
ARSI, BRI, AR, g, REEICOVT,
FIEFFRRS T IS T 2R RNFET G 2 ERT 2720, Hb
D LDEFRSNIZ=RIT VO E s s ¥, ZOHE)

Stockholm, Sweden) [ TIEH %7 > 71— (BRASS FEET T AL, AN B 2 1T 57200
W= W) IZHL Y A A Z BTERHT T ERTD)TETH B, VOl ffiiEd & E b,

WO, BIEE IR T IC PD E ABM AR
ZEARRETDH 2 0 ThbHD (CF) ERMNENTICMA,
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ST - RIS Js & ORI N — F > 2 T ik FP-CIT SPECT Jiiid 3% % 3

Grade 5 : Normal Grade 4 : Eaglewing

Grade 3 : Mixed type Grade 2 : Egg shape

Grade 1 : Burst striatum

Figure 1 2L —F 5 (IE#) : #iodtd L ORIRBICHE S H DX R
DO Y AABDALNSE, TV —F 4 BEDHE (eagle-wing) 3] : —
M & 72 (X8 35 2 A R KT 20D, IR FREDHLY
rABDBHLND, ZV—R3 RBEW) FENFEDORI Y AATHY,
—fREER D B8 TR IE R W LI IZIER 2B JA A, Il B8 T
BEERTHALNG, ZLV—R2 UNE (egg-shaped) f5) @ Wifll
B ICHE LI VIARE T HIA LN, B TRIEE 2V UIRIRIE
WEWVAABALNE, 7V —R1 (WEE/N—Z N (burst
striatum) %) : #o# & BIRBOME TIELAEWMVIAAZRNTE
0, WD FEEDOH Y IAAK T HIA LIS,

Bl

BURLINFEE T, BIKT — X2 IRE7REBICHZ 2 4
DFEERD b 2 EFHME (DK BLTMS) H—Ka
E—mig (B 28570, SPECT BSOS FP-
CIT BV JARBIRE— 7 5 DIZHY L T2, MIREEE 1213

Pl SETL D, HEDULOER LI 58 x— 2 D% REK
W% d7 N A%ZEA LI, fEANEATR 0@ Y THS
(Figure 1) ZV—F 5 (IEW) &, #uss LIRS
Wi FRE DIV A A %R T, VvV —F4 [(BOHE
(eagle-wing) 4] (X, —F 7 XM I 1T % A
BT 20ED, (XIZIEFH LS IASZRT, 7
V=3 (EEH) (&, FEAEOIYAAZRL, —
MPAPEEROHIE TRIEFE 2O LIZIZIEE R D IAAD B S
Nz hy, MHIHRTEWDIAAPMETLTWS, L —
R 2 (BUE (egg-shaped) %) (&, Wil icHERHLY
AAETHHLN, BIRETRIEE 2V UIRIEIERE 2
DB ERT, ZV—FR1 ($EEMEIN—Z ] (burst
striatum) 8] (3, #E%E )RR OMH TIZE ALY A
BERNTEY, WHEOSEEOIY IABKT 271,

et

4y, UPDRS A7, HY 73, TN, L-R/
R, 25 ckfils Lol o p & AR O &
RN 35 £ T8 BRASS EFTHE RIS DWW T, M & B
#f2 (SD) 2RI L7z, IREEA T PD o X OVRE) -
EmI R PD B 7 2 4 WD R8I fEFE =2 —m >
PR OLDOE B2 T 5729, PASW Statistics 18
(SPSS, Chicago, IL) DY > FNACEI$ % Student 7 i
% I, L& SOHEI D B8t do & OV RARAR D s 5 B T i
35 £ O BRASS fi#t DA % it L7z,

BT ICHR T 2T — R & 285 AN v 2
WEZ2HT 278, 250 PD Y7 XA 7tk L LN
(Rl U 72 Z L2 L DFR SR FP-CIT MUY JA A [H D1
DI IcE, 7= MAN Ty FE2 20, 7— b
AN T FETER, PR 23 oD 1,000 D7 — M ATy
T TV ) - R PD R b S MEE Sy Al
L, WS T, ARG PD B ISV TR
WZFTAM U 72 PR SRR FP-CIT HL D 5A A3 % b L — A
U720 1,000 DY~ VD ZnZhicDOn T, ME) -
SR PD M E TREIRDOINE (egg-shaped) %3
B 2 2 HN U7, MOERRT O BRI &
LT, RE1,000ED 58—t XA VE[HFHLI, #il
X, IR PD B ICB TS EDHE (eagle-wing)
BOWBIED Z OFHIR AR L2 / R 28512
X, ZES5SNL~VTHEEALR LT,



PO T

BEMOFELVERT — 2% 2 D0% 7 7 V—"T125)
(FT Table 1 I2XEDHTW S, BB TR, &
12 Bl73pgeik s — A I (burst striatum) 1%, 85 FlHINHE
(egg-shaped) &, 10 FlHNEGEEE, 15 GO (eagle-
wing) BZzR U7 URIEAE PD JBE @ fR5Eh/x— 2
I (burst striatum) 5 1 5l / 5P (egg-shaped) 15 15 il /
BERUG 2 )/ BDFE (eagle-wing) 15 5 i, MEH) - fifink
W% PD B - 2z 9 Bil /50 41 /3 4 /6 B, TR
(equivalent type) ¥ @ Zhzdv 2 fi 20 Bl /5 Bl 14 B,
IRYEE ALY 7 2 A T, ERNNT RFPRRs
DLk (specific ratio; SR)) 15 & INH B = XIcfift (BRASS)
DOV FHICEBNT S, mAREHHOFEML L O oR
R - 78 C M) - ALY 7 2 A SIS AR THE
VRS LD IAALBIZEE S/ (p < 0.05, Figure 2
S, o0V FIVOHE, FWIN, REEEE
(HY 538i& UPDRS 22a7), L-F/ SRR Z vy F&
BIGE (2323 F), RS VEDIAADOHEATBIE
Ihm kol (p>005), 72720, HYIABRITMKA
& UTHRMBEAIAY 7 2 4 T DS DiFn -7z,

PRI T, MEEDOEDHE (eagle-wing) H &R
RN PD R, 22 HONSHIE (egg-shaped) {5t & JHEH)
- fHERAIE PD B & OIS, WHA D2 BT Hh
72 (Figure 38X 42H), 7= AT v Tk 3
FaHgT T, MR oREA» RO LN (p <0.05),

b E %

FP-CIT SPECT # W 4uE, PD B4, BHBE, &
BRI RS 2 S ORETENTE S, —/, BEZT
D&, FP-CIT {LYAADENZ L >T PD Y7 XA
7 2 R Y & 7 (S MEE) - RIS RESE IS X T &
ZENITOVTIE, ORI H 5 7, RIFFE T,
AR, RS, PCEEER, L-RSHUEZ -
7o MEE) - IS PD B & RO PD SRR
MHL7:& T %, FP-CIT SPECT IZ & % U b BN
fEpr T, AEERO N>, ThuTil, #
MR C I3, IR PD B ((BD# (eagle-wing)
) LE) - fTEAIEL PD B OB (egg-shaped) %)
BT, MEEIYAAIBIR S Z — > OHE R E D
RbbNIz, DT —RXIX, FP-CIT SPECT DR HEMHT
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&0, % PDVT XA T DR B MFE AR %
WS 2R 2 — 2 SATRE T H 5 &2 RR L TV 5,

HRRIEFIFRR

PD O#tit (BiRY7 2 A4 FI3ERELALV) 2BiT5
FP-CIT H{ D JAADZEALIZ DN TR, Ta=h 5 Ky M)
EVIO BB LIS, —fkiZ, FP-CIT HUYAAD
BRI, RRIAEEE= 2 —a > 0MEfTho i % K
M 2EEZLNT S, TNEFTDEZA, PDYTX
AT BRI RS AEEE = 2 —a > DO X —
CHEL DL LWL, RN EL A E TV T O A
HINTEHBY P,  FOEARTEH A BRI E
SMUIRHEINTE 2,

Jellinger® (&, #HRSNHEIAIITLICHEDE, BEMAMIE
ANDOBE RS AEEE = 2 —a > DR H PD 7 X
AFICEVERLZDZE VD ETIVEMEL -, ME) - i
WIHLC X, T B 2 BB AR D B AMUE D
MR HE DB LV RETH L, —77, WREENEOEE
Za—n Ol REEEROIMIE (RS &
TR (B I KO R (B AMIlRR S ik ds &
IENMIGRICERS) L0, NIFRTLVEETH 2,
Thbb, REEME PD BETE, RIRES Lol
PRI O RSIAHADERO S h, ThEED
PoMEE LTBINT, FP-CIT SPECT TIXEDHE (eagle-
wing) JED RS VLD IAADEL 2 L& 2 5 s (Figure
4aZ W), [FBRIC, MEH) - [Himis PD B & TE, Sl
WD RS AEEIE RS R D ZMEIC XY, FP-CIT
SPECT TIIE (egg-shaped) H»EL 2T TH5B
(Figure 4b ) ,

¥ TSR Z LRSS RENERPTROF R
SROT =25, RSIMEHE= 2 —a > OZE M
A= DFNIPRNCHIBN T2 EWMRETH L Z
EWURBRINSG, IhEFMIC, BfEEFTDE A,
FP-CIT B0 A AN IOEEHEY 7 b 27 7 )v 3 X
TlE, TO#EL 2 FP-CITHIYIAZ S Z— 224l T5 2
EWTELRL, TN, ROTIBIRZEEBRZED &5
ICREI NS D, B OWNME I L0 72 MR IC
JRIAEY % 570 2 P AN 2 TR T & 2 REIC TR -
TVRWICHDTH S, FENFEGTE, RBIRK 7o
DWFNDIC I T B REILY A B % RBLL, s NG
B3 & B RS U HA I O R 2 E G877,
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ST - RIS Js & ORI N — F > 2 T ik FP-CIT SPECT Jiiid 3% % 3
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Figure 2 iRYEE (Y7 & 4 7 & fkE) - fisRilBy—7 & 4 A2 2 FEIBOEIEMNT (SR) B X OHBI=XOCHNT (BRASS) (2 & 2 il
(BRSO L T) $RSlk FP-CIT IV JAA D490, BREEMRA, ShifE, Sfte sy FI870 270 ERMBHEY 23 4] / #EH) - 55
WIEL 23 i, £9) L=vFSEL0Y T RMBEAIEL 23 6 / RE- NI 68 i, 7)) Z#at. * BT 2 A FWTHEADY (p <005,
B E RO SEPR FP-CIT B Y 1A A DF (L Supporting Information ZZ & hizl >, [T —0DKII wileyonlinelibrary.com DA > A R T
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Figure 3 a: {REMHIY- T 24 7 (23 ) &) - FisRREIR--
TEAT (68 4) GESRE~> Y FEE/RT) ICBT D HENH
i & 2 MERBIBROE G+ 7 24 T THEED Y (p<0.05),
b IRE BT X A & s - ALY T 2 A T (RS
FERIRT) ICB T 2 HIENFHNIC & 2 SR 0BG, « 5
TEA T THEZDY (p <005,

FICEL AR OE VI 28R T 2, 2, RS
BRBDZE%RD B R LIV O TE e L7z
D, BRIt - R—=Z - F)LTFAMN)— (VBM) 35
By 7 ROTIAICHT L THEBIMED 7 ) ZOMHIE
Wiz L7z,

ERFREE =
—WT 2L, BRMENTICES PD Y7 XA ForHUC
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FERRINEME S H D RV E B2 b Lk,
Lo L, HEBRIKICEOT PD ZWHiEMEHEICHiETE
2HDLEFRAY, iz X FP-CIT SPECT 12 & 3BT
ZZWIEHE, RRENL R 5ATYH, ZOBRDOIGH
BRPETLZEICHHTH S S5 P, AWfFEIE, FP-CIT
SPECT OHEEMIENTIC L Y, PD OWIKRY 7 24 F% &
WEEMETENRETH L L2 RL T3, EikDk
N, BT A TR NIPEREEP TR RS (i
ZAE, HREREAI S PD B I RRANE O FE B 3K b

DO, WHRELVNETHZ) ¥, FEROAN AT
ARERDHER S AL, miERT —XOBMEHRIEE, 20

RO 7 ia Rt w J%%&%b,%ﬁ%-%%@ﬁ
WLZLVIEHICIEZ 270Dt EEZILNS,
7z, FHOT—=ZpEOMOEERMIE LT, K&
EEIRE (B2 (XRECRAEREE) DRl 2 HIN & L7zl
KRBT, PD ¥ 7 XA 7Oy XHln gL 4 % T
b5,

AENBITONA TP RAELBIREAEL
FHNNHE

ARWIETE, FEHE DOEKRZW 2 REIRET, K&
FHME 2 ZERZRRMT, ET—XLy M6
b BEWHGR 2 ST LTz, HEINT Tk iz, B
HIMREATIC & 220 JHT UL, BRI S8/ NaTAfi 1 & 23 A
T ADFEDIYRIE S NS AL, BUEERREAT % il
Mg 28R E LTI, DBARTRER T — X1y MR
HORPALDBET 5N 5, & OB EHPLTZD
BEICEDSBMPRMNBE #2770, IEWITAE
FOREGIOFT FICBET 280 (XF>542) 7o A%
HHLICD T2 LT, BKiRORHEEEHRZ BT E
2ThHh»5. £z, JOBEBMLIBKEN 217512
Bl Z1F Staff 5 2 W3 LT % &9 BRSO B 7
VTY AL, BRNZHORBIEZFED S L THEL
TFRERZTHA,

O

ARWFFEDRGR DS, MEE) - 5 d & OV A
PD (23 C, FP-CIT SPECT Hi{%D S EIM AT I &
LR RARIEAR & PD ORfIRY 7 2 A4 7 L ORICE, W
PO FIICHEZBENH L LIRS, Th
B ORERE, MEH) - 7 sR M B T MR A D
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ST - AR J & MR R N — F > 2 T ik FP-CIT SPECT Jii 2 5% % 3

(a)

reduced striatonigral
projections

(b)

reduced striatonigral
projections

reduced projections
of the retrorubral field

Figure 4 a, b HEMICBI LB DM (eagle-wing) R &N (egg-shaped) DH, MEH) - fHTEAITL PD D 74 HMEEHE (2 LARHEENL
B PD D 71 &L (b)), FW{ROBEC, Jellinger 51 & 2 fFEREIEE TV IR TR L2,

RS AEEPEBES A3, FRMRE TS C XM 8 3 .
SRR DD R AEEIE RS D32 2 ) FREHAHTIC 3513 2 2570 4% 2 B L Esther Florin I2J&3#§ 2,

L T35 &) invivo DMIFEIREL AN ETILE—BT 5,
D DRI & ik R 2 HERE T 5 7212, A BTA
DTk % 23 2 Hi X B E T H 1. Young AB, Penney JB. Biochemical and functional organization of

the basal ganglia. In: Parkinsons’s disease and movement disorders
(4th ed.). Jankovic J and Tolosa E (eds.). Philadelphia, PA: Lippin-
cott Williams and Wilkins. 2002; pp 1-10.
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BIINR—F 2V IRICBIS BB T 7 IRFY—ILD
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Twice-Daily, Low-Dose Pramipexole in Early Parkinson’s Disease: A Randomized, Placebo-Con-
trolled Trial

*The Parkinson Study Group PramiBID Investigators
*University of Rochester Medical Center, Rochester, New York, USA

AAFDERINSE, R/NIAEFMEEROHRSEZITTLY  EF), Part I GCEENEEE) DEET X7 DHEBESMES
BWRHIN—F2V 2% (Parkinson's disease; PD)  7'5 12 BEEIRFSREITDELE LIz, INTOERER
BEIN AEZNRELICBERCZESR T S>ARY  SEHTH/NA—F2 V2 MRIFFZEALTHY, TR
BEBRICHINT, RBHPDICHITDEAETSINRT:  HHEUBRLTENRZNUPDRS XO74 ~5R1 >k
v—)L1B2E (bid) BEOZEULIUBMEICD OETFHEDHSNE (p < 0.0001), ERBSHETIT,
T, ZERGZ1THIME (tid) #E5ELEBIDIET TSRBEICHN, @R, &Y, B, EW, FSEEE
b, BEEETZINF/—)L 0.5 mgbid&, 0.75 ENMZBLAONED, TNODRRRICHKSEICLDE
mg bid 8, 0.5 mg tid B#F/IIW/ICT DT SEREIC (IROHSNEN DI, SEOBEEREEEALEAET
EBEAICEVUMT, 128BBH/E L, ERME#IET 13, REPDEEAD 12 BEDHSIZHNT, T332
BEHIC, INTOHEBREICTHIBEDOHESZITL, XFU—J)L1H2EES (K1BE5210~15
WBIZRLTTZEREH/E L, EBHMERIE, mg) OBMESLUBEMIF 0.5 mg 1 H 3 EHSE
Unified Parkinson’s Disease Rating Scale (UPDRS) BE%TdhDols,

Part [ (f5#8t&RE, 1TEIHLURS), Part I (ABEE
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The Effect of Drug Treatment on Neurogenesis in Parkinson’s Disease

* **Sean S. O’Sullivan, PhD, MRCPI, Mary Johnson, David R. Williams, PhD, Tamas Revesz, FRCPath, Janice L. Holton, FRCPath, Andrew J.

Lees, MD, and Elaine K. Perry, PhD

*Reta Lila Weston Institute of Neurological Studies, University College London, London, United Kingdom
**Queen Square Brain Bank for Neurological Disorders and Institute of Neurology, University College London, London, United Kingdom

BE, PIVINAY—/®/N—F2U 4% (Parkinson’s
disease; PD) &L\ 7R EMEEDHRIDETIC
Z1-OVHEDEENFSL L\ DHREMNERS
n, BLEEHTIVD, RNRFTTIE, RBEEDKLPD
BEICBNT, —MICFEREIND PD AREN @R
BUEMEICRIT T INRZIRET LT BRAMEDL L PD BE
32 BID, NETEHSKIU LKEMIEE S OEIERERE
HEAF L, @RBMEEAEHEIE RNABESEHS
Musashi 1 D& tFFReEICK MLz, 2D,
Bl ZRAL, SEEMREMEICITI L TEEZR

Figure 1 W= N (SVZ) B bXREHMIE (EL) ¢ Musashi 1
REYlfr, (A) BEVEEL- R4S luRE, (B) REUEE
L-RsfeG @m0 B, (A) B B) : 5% 10 %, fiAK=
%3 40 %5, /x—=100 y m

BIBRERNEFERELL. BRBEAEMETHFD
Musashi 1 &4 EDBIC, BDMEEI RO SN,
ZFD—AT, EEDLKRR/IN (L-F/N) BEE L
Musashi 1 #&4EEDBICITIEDHEBEA RO SN,
F2OMEHND, L-R/DIEMFERIE, PD EBEDNE
THICBITDERBMAKICHL, BRLEEEEZRIZ
FTIENTHEEIND, COMRIS, SREMEREERED
HIRREICRE T DSBOMRICKIDEDEEZEA LN
Do
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IN=F VU, Z1—OVE, @iRRE, ik

Table 1 AEDHHEF NFEHET— %

Total PD Group

Number 32
Gender, M:F 17:15
Age PD onset (yr) 64.0 = 11.2
PD duration (yr) 151 =78
Age death (yr) 791 £ 70
Duration of L-dopa treatment (yr) 116 = 8.2
Maximum L-dopa dose (mg/d) 825.9 + 475
Lifetime L-dopa (g) 2,806 + 3,279
No. PAM used in life 05 =07
Duration of PAM use (yr) 3073
No. any anticholinergic used in life 1.3+ 15
Duration of any anticholinergic use (yr) 6.1 = 8.8
No. DA used in life 1.3 141
Duration of DA use (yr), in 22 PD patients 40 £53
Interval between stopping DA and death (years), 08 =17
in 22 PD patients
EL Musashi1 positivity (% area) 492 + 158
SVZ Musashi1 positivity (% area) 36 27
LB score 6.5 = 2.2
B+B Alzheimer pathology grade 1.1 =09
Postmortem delay (hr) 371 £ 228

fEIZ M £ SD,

DA =R/$I>7I=A], LB = Lewy /MK, B+B = Braak and
Braak, EL = EX#MilfE, SVZ == F7, PAM =—XMEOHiL
A7 AER % & DA
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AAV2-neurturin Bz g% (CERE-120) 4Gtk
N—F 2V opE L IEe PBEMOMIC BT 5 HiE S

Bioactivity of AAV2-Neurturin Gene Therapy (CERE-120): Differences Between Parkinson’s Dis-
ease and Nonhuman Primate Brains

*Raymond T. Bartus, PhD, Christopher D. Herzog, PhD, Yaping Chu, PhD, Alistair Wilson, BS, Lamar Brown, BS, Joao Siffert, MD, Eugene M.
Johnson, Jr., PhD, C. Warren Olanow, MD, Elliott J. Mufson, PhD, and Jeffrey H. Kordower, PhD

*Ceregene Inc., San Diego, California, USA

&5 AAV2-neurturin (CERE-120) (&, /S—F%>Y
% (Parkinson’s disease; PD) B&EDZEML/-EE
JRRAE—1—O20OEIE - REZBHIC, HRERERF
neurturin ZiRRAEIIXET DR OBETSNTUVD,
RRR7RREEE LT, neurturin DX SRR RER TS
BFRETOHERE, THELCHBRERNOEEHE
DBFHARMAEANEEESINDEEZONTD,

& ARFETIIREE#EFEZRAL, PD BEDKIC
H1FD AAV2-neurturin DEMESZ, BERICREL
FENERBELBL TIOBMBEEIEL T,

BR: INTOPDEEIIHBNT, BHELIARRMEAIC
neurturin DERBFRENRBHON RO 15% (F
918, FHELE) TERABOHONIZ), TNEBKRD
neurturin BIRAE#YIL, SEsHIL, PDETILDY

EDIRRATIE, neurturin DRBICLEL, HITHETF
O kB EEERFENBENICROONN, BE
BB TlIAONEN DIz, ERETIE, BERFRME
Za—OYEMIhizY, neurturin [CEYWJEELFO
2 UKBEBEREEENEL TV,

EE . InoDT—Ihn, E-FARICEY PDEE
DIREBCHBRREBRTDORRESHDIENTED
Z&, Ffe, MRARTIIHDELOOBRELEHE —1—0
D DOWEERIEHFEAETHDIEERI IET VR
NABHTELNI, £z, ThoDT—51F, EITH
PD BE2DEBIFFRA_1—OVDEEICDNTCELEE
BHMRZRHEL TS, T4h5, HREXDOSELIE
EICKY, BRHERAISRESND neurturin AYFIBRS
N3 &T, AAV2-neurturin DEPEMEAMETLTLY

JLTER

HoNIz, LL, REMEEROSZMAEICS
\TlF, PD BET neurturin RIROFIENIZEAER
HoNBHh >fe—
neurturin BIRAZR I +HBFARNEEI N, PD &

B, YITEIZFTEBEDSED

DIENTRKREIND, INOZERFX,
HFDHERSICLDHERELRBDBREICS|N\TIE, &
KEDOWRZEFDDH, B 1—O2DRKREBEIV
HPADE S Z IR ET DMEN DB D,

S, HRRE
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(ENED) #RERT, NovL—afib- UY—F, shREx, SRTy, SRes

Figure 2 PD &% O HEBE T
PEEIMERBAR 2 5 X & —
ISRV A BEU B, AAV2-neurturin D PR INEERE, SHEIIC
PR T E RV ERRL TS, —F, 7SV C ([, neurturin DI FPEIIIAD T4, HEIC

7o (C:REfEHR).

Ci%@%{i’féht 2 (AHERPR, BIRfER),

2= )IN—=I3)SRIV A T220 tm, /SAIVBBLNCT22 u mo

BT 3 AT == 2 —na 2B X neurturin SR T LOF], BRI
W= 2 —a 2B % neurturin R aF RLIZHTHhLAShE k>

BOTAZ= VGO R8>

, SESR = 2 —01 203 neurturin % JVE AR AT
neurturin 23R SN F gz RL TV 5,



Figure 3 #REERICIRA D AAV2-neurturin  (GEXINICHREAAARRLD 5.6% 35 L T 1.8% D AIC neurturin %
FESEI2) 2RGLH TV IVO neurturin i i (ZHZIWSFINVABLUB), FHMicDO0T
neurturin FHARA T b > 7RI %2737, #REEIED neurturin FEHH AT ZIUIERELS LV HDD,
AAV2-neurturin #5-0ObHFh 1 # HE, BB T neurturin DHMEICEEO SNz OSSRV CBIURD), /8%
WA BLRB DA —N3—=(F 2 mm, /4L C BLUD DA — 8= FEEHREET | mm, SR5%E
HELT 400 g m,

Striatal Aged Monkey Aged Monkey Aged Monkey
Coverage #0201 #0202 #0204
(%): 4% 19% 25%

Striatal
NRTN

Nigral
NRTN

Figure 4 ##5{KIZ AAV2-neurturin (NRTN) %5 L7z&E iYL 3 LD neurturin T i, #RE(E
@ neurturin FEEATED S H T H 4% TH o7l % &6, MEAKTD neurturin F&EIE (LB SHIL),
3VEFRTOEEA T neurturin BRI S B ICERD Sz (RBYSRIL) . A —bx—(3 LB
AV T 20 mm, NBY SHRLT 0.2 mm,
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Clinical Subtypes of Parkinson’s Disease

*Stephanie M. van Rooden, MSc, Fabrice Colas, PhD, Pablo Martinez-Martin, MD, Martine Visser, PhD, Dagmar Verbaan, PhD, Johan Marinus,
PhD, Ray K. Chaudhuri, MD, Joost N. Kok, PhD, and Jacobus J. van Hilten, MD

*Department of Neurology, Leiden University Medical Centre, Leiden, The Netherlands

IN—F> 4% (Parkinson's disease; PD) |dEGPREY
ISR —TIHERBTHY, EBROYTIATHEETDE
Eaond, FHTY1T71E, ZOERICZHDRI< DR
ek dEEON, TTYITORAEICEY, S
BOBGZIAARSSUOEMBEARIMEESNDT
H>3D, AAFTDOERIE, PD DL IEEBERP LIV
IEEHERENRICT—YEEEA AT, Y T5
ATH#BETDIETHD, MIND 2 DD PD BED
R—REF 802 FICHINT, PD DEFERSLUIEE
BERDT—5ZNE L, A5 F ATKR—b
(PROPARK) ME#& 344 BIDEBRSMIFT— > ZR0),
ETINCE DK ISR —@f%ZiTolc. ORISR
OBRME, B—2IK— D2 BEBOFERFET—5
ICHNTHEEIL, &z, MIILLARAATR—b
(ELEP) DB 357 AICTHHMZREEL /oo CNICHE,
BRRNBIUAORSZNEMZRNTEY T5 1T
DOFHZEIROMICUTz. B752 2 DDEEEFICHINT,
HUTD4EBEDOPD Y THMTHEEEI N Th

SO TZATNE, FERINIVROBEEICEDEREE
BSHEDEEEDEICL DT, EIIHHMHITDIEN
T&Jzo [TTHZA4T 1] TlE, $XTORKRMBER TR
EDBRRERDHON. [TT5472] 13, EED
BESHEEERRFHE LI, [TT54731 13, 3
RN VROBEICLDERNETHY, BELEHS
HEEISBA DI [HTHAT 4] TlE, $XTOERR
W CERDRKERN AON. FIIRFHEITS
BENYT YA TEHTAKCTH >N 3DDUTR
Y— (BT75147) BTHERERLL), AOMEENS
SUBRKNEHEDBETIIY 751 THTERED
RHonfc. »HDRRED PD BFEHENRDOONDEE
ICHBNT, PDUYTHATIEIL, FER/NIVROEE
ICEKDIERS LV BB SHEDEERICL > THHM
7B ENTED, INDDPD Y THATE, HiEH
Fr, B8R, MisdSOMERIDOBDEMIEEEFR%Z KR
IdDEEALND,
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A tremor
bradykinesia / rigidity
FOSS

PIGD

cognitive impairment
psychotic symptoms
autonomic dysfunction
daytime sleepiness
depressive symptoms
nighttime sleepproblems
motor fluctuations

dyskinesias

B tremor
bradykinesia / rigidity
FOSS

PIGD

cognitive impairment
psychotic symptoms
autonomic dysfunction
daytime sleepiness
depressive symptoms
nighttime sleepproblems
motor fluctuations

dyskinesias

C tremor
bradykinesia / rigidity
FOSS

PIGD

cognitive impairment
psychotic symptoms
autonomic dysfunction
daytime sleepiness
depressive symptoms
nighttime sleepproblems
motor fluctuations

dyskinesias

1 2 3 4

Figure 2 Ell4 E7F )L Ok—hvwv 7, A:PROPARK 24— b (14 H), B:
PROPARK 24— (24:H), C:ELEP a&—b, FOSS (freezing during on, speech,
and swallowing) (&, Ton BKiDJ < AJ, THET], [FGE] TR 402 (REIE SR,
PIGD (postural-instability-gait-difficulty) (X, % EAIQEIE], [HM71, [RBDORE
FEME] TR S NS REEEIER, £ATL (1~4) ZEITAE— (BT 24T
YT 2, b=y FHOEER, ZOITAR— (BT 24T OFZSERICHT
L EIEEEDS, BERE DN L 0 AR h (H) F23@E0h (RE) 2R T05,
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IN—F 2V I BT % Diphasic £ &2 Peak-Dose ¥ A F
2T 7 DEAIEZEDE

Differential Genetic Susceptibility in Diphasic and Peak-Dose Dyskinesias in Parkinson’s Disease

*Jee-Young Lee, MD, Jinwhan Cho, MD, PhD, Eun-Kyung Lee, RN, Sung-Sup Park, MD, PhD, and Beom S. Jeon, MD, PhD

*Department of Neurology, Seoul National University Boramae Hospital, Seoul, Korea

Lico L-RINBRUEDSAFROTHROONTEEIT
£t 229 B TH D= (peak-dose P RF1T T 205 fl,

KAROEMIL /X—F > 2K (Parkinson's
disease; PD) BFI(CHITBLRR/N (L-K/N) FHEM

DAF 37 (levodopa-induced dyskinesia) D 2 D
DE (diphasic 2 XFx#277 (diphasic dyskinesia)
H &K U peak-dose ¥ X F % 2 7 (peak-dose
dyskinesia)) (CDU\C, BEHNREZEISENDHDH
BN &R T DIETH D, R IR— M, L-K/X
B5%%\7, BREBBEINLLSEMULEDERAPD EE
503 ] (FEMmiEE) TEREIN/z. L-R/INFEEETX
FROTOBEITBEDRBFHZICHSNTHEL,
DDEBEILODTL-FNFEEMCAF DT %
diphasic 2 XF R 7 H KU peak-dose DRFRIT
D2 DOBIINFE LT, BE 503 flE@EEREERE
559 FlICHNWTEETFENTZETLY, DRD3 p.S9G,
DRD2 TaqlA, GRINZ2B c.2664C>T, ¢.366C>G,
c.-200T>G, 7OE—%—%81i8 SLC6A4 DZE %A RTR

diphasic DXF3x277 57 fl, BOAF T HEH
33 Bll). MR, PD FAERFHES, Hoehn & Yahr 34, L-
R/ S SHIRS CRILE®, diphasic P RFX T DHIC
DWWCTDRD3 p.SOCZEZEEDEENRDH DN,
DRD3 p.S9G MEGFEN AA THD155, L-R/ V&
ED#ERICHE DT diphasic DRFRDTDRE') R
NEAICERIDEEZE2 0N (p=0.02), peak-
dose PRFRITICDINTIZ, ®REILT- 6 BEDER
WZEEEDBICEREBESRDONEH D, 1B L-
R/INEEZES(T5 PD B&D diphasic DXF R IT7H
EICITECHNREZMNBES I SEExoN, diphasic
DRAFROTDRIRICHDIREEBZMN AN Z LT
peak-dose D RF AT EIFREDUEEEN HD,
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CENET) diphasic S2FR27, IN—F2 Uik, BEHESME, R/ SEMK D3

Table 1 X/ SRHEH DU RIFFE

100 AA
AG or GG
< Characteristics Patients (n = 503) Controls (n = 559)
% 80 Gender (m/f), n 255/248 259/300
-% Age, yr 62.9 (9.3), 23—91 58.4 (10.6), 37—85
5 Age at onset, yr 53.5 (9.8), 18—85 NA
S p=0.024 Duration of the disease, yr 9.4 (4.4), 5-33 NA
g Hoehn and Yahr (HY) 2.6 (0.7),1-5 NA
S stage, 1-5
3 Duration of levodopa 6.9 (4.1), 0.3—29 NA
% 40 therapy, yr
e Motor fluctuation, n (%) 285 (56.7) NA
8 Dyskinesia, n (%) 229 (45.5) NA
4 20 Diphasic dyskinesia 57 (11.3) NA
Peak dose dyskinesia 205 (40.8) NA
Both peak dose and 33 (6.6) NA
o diphasic dyskinesias
0 5 10 15

Duration of L-dopa therapy, yrs

Figure 1 DRD3 p.S9G AA BZ TR DEH LMDLFICE T 5
diphasic ¥ AF 3 7 MIEIED REHER DO, p v S22
M TR,

I (B 2) LB, 7230608 (%) TR,
NA =487
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Table 2 PD BEHHEE IEHEXNEREIC 2507 8 77 Y WARIE & 8 5T 711

No. of subjects (%)

Gene Normal controls (n = 559) Patients with PD (n = 503) P-value*
DRD2 Allele C 664 (59.4) 578 (57.8) 0.458
9.32806C > T T 454 (40.6) 422 (42.2)
=TaglA Genotype cC 196 (35.1) 164 (32.8) 0.731
(rs1800497) CT 272 (48.7) 250 (50.0)
T 91 (16.3) 86 (17.2)
DRD3 Allele A 802 (71.9) 705 (70.9) 0.634
p.S9G G 314 (28.1) 289 (29.1)
(rs6280) Genotype AA 288 (51.6) 260 (52.3) 0.263
AG 226 (40.5) 185 (37.2)
GG 44 (7.9 52 (10.5)
GRINZ2B Allele G 508 (45.4) 440 (44.1) 0.533
€.-200T>G T 610 (54.6) 558 (55.9)
(rs1019385) Genotype GG 117 (20.9) 102 (20.4) 0.738
GT 274 (49.0) 236 (47.3)
T 168 (30.1) 161 (32.3)
GRINZ2B Allele C 617 (55.2) 566 (56.8) 0.448
€.366C>G G 501 (44.8) 430 (43.2)
(rs7301328) Genotype cC 165 (29.5) 160 (32.1) 0.656
CG 287 (51.3) 246 (49.4)
GG 107 (19.1) 92 (18.5)
GRINZ2B Allele C 548 (49.0) 483 (48.6) 0.846
€.2664C>T T 570 (51.0) 511 (51.4)
(rs1806201) Genotype cC 125 (22.4) 110 (22.1) 0.973
cT 298 (53.3) 263 (52.9)
1T 136 (24.3) 124 (24.9)
SLC6A4 Allele ) 865 (77.6) 760 (77.1) 0.756
(SHTTLPR) L 249 (22.4) 226 (22.9)
Genotype SS 334 (60.0) 304 (61.7) 0.072
LS 197 (35.4) 152 (30.8)
LL 26 (4.7) 37 (7.5)

*PD BEREE IEFOHEHC BT 2 7V VB L ONEE TR O R, ZEMEICEI Y % Bonferroni filf IEZ1T1 >, p < 0.008 ZHE L AL LT,
W&HE © DRD2 = R8I 224K D2 15, DRD3 = RIS 2ZHEM D3 15T, GRIN2B = N- AF )V -D- 7 ZIST X VBBV 2 X
ZHER 2B AT, SLC6A4 =+tu b= TV AR—X—EInT, PD=/8—F 2V R

Table3 X F 427 DHMIC L S5 THIMIDLLE

No. of subjects (%)

Diphasic Peak dose

Non-dyskinesia* dyskinesia dyskinesia
Gene Genotype (n = 152) (n =57) (n = 205) P-value® P-value* P-value’
DRD2 cC 47 (31.1) 19 (33.9) 64 (31.4) 0.646 0.627 0.677
9.32806C>T cT 77 (51.0) 30 (53.6) 111 (54.4)
(rs1800497) 1Ll 27 (17.9) 7 (12.9) 29 (14.2)
DRD3 AA 67 (44.7) 39 (69.6) 113 (55.7) 0.006 0.120 0.062
p.S9G AG 66 (44.0) 14 (25.0) 73 (36.0)
(rs6280) GG 17 (11.3) 3(4) 17 (8.4)
GRIN2B GG 26 (17.3) 13 (23.2) 38 (18.5) 0.609 0.678 0.666
.-200T>G GT 72 (48.0) 26 (46.4) 105 (51.2)
(rs1019385) 1Ll 52 (34.7) 17 (30.4) 62 (30.2)
GRIN2B cC 48 (32.0) 18 (32.7) 65 (31.7) 0.988 0.787 0.823
.366C>G CG 79 (52.7) 29 (52.7) 103 (50.2)
(rs7301328) GG 23 (15.3) 8 (14.5) 37 (18.0)
GRIN2B cC 39 (25.8) 14 (25.5) 38 (18.7) 0.928 0.096 0.133
€.2664C>T CT 70 (46.4) 27 (49.1) 117 (57.6)
(rs1806201) 1 42 (27.8) 14 (25.5) 48 (23.6)
SLC6A4 SS 90 (60.4) 28 (50.0) 131 (64.5) 0.404 0.730 0.885
(5HTTLPR) LS 49 (32.9) 23 (41.1) 60 (29.6)

LL 10 (6.7) 5(8.9) 12 (5.9)

* LR ROSEGHAMDI S AELL LT, SAFAIT VRO LN 1o BHE,
"Diphasic VAF AT TR EIET AF A OT L DL,

‘Peak-dose VAF AT THEIEDAF AT REE DL,

S EIVAFAITHEIEDAF A TREE DI,

T SZHEMUEICEI S % Bonferroni Ml lE 21TV, p < 0.008 ZHiEE Ak LIz,
W33 Table 1 35 X T8 2 S,
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MRI Measurements of Brainstem Structures in Patients with Richardson’s Syndrome, Progressive
Supranuclear Palsy-Parkinsonism, and Parkinson’s Disease

*Giulia Longoni, MD, Federica Agosta, MD, Vladimir S. Kosti¢, MD, Tanja Stojkovi¢, MD, Elisabetta Pagani, MSc, Tatjana Sto§i¢-Opincal, MD,
and Massimo Filippi, MD

*Neuroimaging Research Unit, Institute of Experimental Neurology, Division of Neuroscience, Scientific Institute and University Ospedale San Raf-

Jfaele, Milan, Italy

2 TEREDE TR EERE (progressive supranuclear B Bl k£ ), MR/N — F+ > v = X L 35 & (MR
palsy; PSP) B&HLV/S—F >V &/ (Parkinson's  parkinsonism index, (18 / FRfktE) * (Fp/)BxiE / /)
disease; PD) BEICHIT, BErD MRUAIEICE D BBitk)) Z8H U7, 1B/ ANLES KO MR /N—F2>
DUTDIBEZREILTc, 3RTIRBEICED T1 8IAE VYV _XLEBRIIKY, SOVEE (90%, 100%), 18
BERBL, UFv—RY EEE (progressive B (96%, 92%), IEEE (94%, 97%) T PSP-RS
supranuclear palsy-Richardson’s syndrome; PSP- & PD &EA&$ERITE -, PSP-P & PD &EMDEERISHE /
RS) BE 106, ETUZEMME-/X\—F> VX  BLETOHAABETH DN, ZOZRIBEIIEN DI
s (progressive supranuclear palsy-parkinsonism;  (BE= 60%, 15E2E= 96%, [EfEE= 86%), PSP-
PSP-P) & 106, PD &% 254, @EXIRHKERE RSN, PSP-P D7 M FREIFLEBHNEE THD,
24 flaRIC, RiNERE, BEE, L/MEOE R B/ Ptbld, BEELTODPSP-P & PD ED#ERIIC
I DIRZRAE LTz, BEBEFREBOLE B/ F  BNWTEELRETHDIEEZSND,
BRitE), FR/JNARBIIE & _E/NBXBIIE DL (FR/)NRRBED / /)N
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(N M bR, /S—F2Y U, e, i, ZR

Figure 1 fH5 X HAHERE 0 3 X0 T1 5 SR W5
CERER WG (A) Hliids & O REER, (B) L/IMik I (SCP)
Ol, (C) HUMKM (MCP) DlF% /R T/R$ . MRI
HE fE PR R = 123.2 mm?, = 530.0 mm?,
/MBI DIE= 3.9 mm, H/NMBHIDIE= 9.6 mm T >
726



PSP-RS patient

Figure 2

PD patient
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PSP-P patient

(A) VFv— RV EMRE (PSP-RS) B3, (B) PSP-/S—F >V = XL (PSP-P) H#, (C) /s—F >V K (PD) H#FD 3D Tl

SR ARG &R (1) fRde L oblikai, () LuNNIE (SCP) o, () HhRM (MCP) D% RT/RY, MRIHIERE (A)

HiTHIfE = 48.9 mm?, &A= 375.3 mm?,

F/NME O = 1.7 mm, HUMEHOE= 5.6 mm, (B) HKifE= 107.6 mm?, &L= 461.2

mm?®, _E/DIIIOIE= 3.1 mm, HUNEIOW= 7.9 mm, (C) hhififE= 139.0 mm’, = 5258 mm’, /MO = 3.6 mm, K

D= 89 mm TH-o7z.
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FPHo RIHEPH % R U, SRS OMGEMED 50%% &, [T @&,

i) SRl LR/ MEICHUZERTH Y, SAUERERINL TS, THi] 282 EREHREE R, ShafE GLED) &, TH o
B 7@ RS, TR ORS (FhbbMEa#if) o 15 %282 THIATH2HTH S,
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PRI ) 9~ 2 BRI« BRI AL D[R] E (& 3% T HE >

Thalamic Stimulation for Tremor: Can Target Determination Be Improved?

* **Eric Bardinet, PhD, Hayat Belaid, MD, David Grabli, MD, PhD, Marie-Laure Welter, MD, PhD, Sara Fernandez Vidal, PhD, Damien
Galanaud, MD, PhD, Stéphane Derrey, MD, Didier Dormont, MD,Philippe Cornu, MD, PhD, Jérome Yelnik, MD, and Carine Karachi, MD,
PhD

*Université Pierre et Marie Curie-Paris6, Centre de Recherche de 'Institut du Cerveau et de la Moelle épiniere, Paris, France
**CNRS, Paris, France
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FRPRRIREAI%Z (ventral intermedius nucleus; Vim)
DEERERMIS, ZRBHREICEWARERE L TER
INTID, RIBEREM DEEZEIE, RETHFIE
(statistical method) TEEESNDIFBENRELZ\. &
5T ClE, RIBZEMNEMMIOBEREICSINT, METHFELS
FEMERINFE (individual targeting method) % LB
95, BEAERINFETIE, BEEFHANRICEDCER
ARER 3RT T SR ZERAL, SBEDNICZDT
NoRZEBRSEDIET, FEEDMRIE®LET
Vim DNBERET D, —BDES 29 fIH, EEARE
MIREOARESE LT, —RIE/E@EE Vim ISWT 58
BOBDIAATZZ T oo 5T 35 DRIBIZHIERAIIS, &
THRETFIE, #U\T, BRATREIGNT bS X &ALV
BEERINFECTRELIz. ZNENDFETESN
FZRREDERT, EYOSXDEETER U, Bifi
HIORBMRICDWTCZEGRETIHMAL, HRETWF
EBLUVBEERINFEICSLDRHMENE LR L, K

[ Key Word_

IRy, SRBRBNRUA, RER

FDEE (24 %)) TlF, ZNENOFETEONE
HEOEH (EYJZXDEEICED) H11.5 mm &K
WREL, 2DDBET79%DEETIE, BEERNFE
TRELZMEBALICEBAEDAFE Nz, ZHRID
EEREN 1.5 mm KRB THOIFFWUDEE (11 6)) TI,
73%DEEICEINT, MENFETEL L IZRIBRL
ICEBBRAMEDRAEINT, £AELT, 86%DEET,
BEERINFIEZTRE LICRIMIZROERAIIS, #METRVF
EDRHIZEMELIE 2 mmUERBITH D, &
ARDERND, HRETRFRICE DU Vim FH9ER(L
DREIFEETHENAREENTRKRESND, FIC, KR
FUBIMIBEBEICTNEE SN, RERERRBRENED
NTWENWATEEMEAEZEZDND, INOOMEND, E
HESEECIE, Vim FiiR ISR/ NERIC K D TRIMEM I Z
R DR, MEIMNFECELESNDRIFENSLUER
RIDENE (trajectory) Z 1 DLALESHTIRETINET
HDo
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Table 1 [iii/K 7 — 5 & FFEEFR B0 D PERR

Tremor severity

Localization of Preoperative ON stimulation Guiot target 1 Guiot target 1 Atlas target 2 Atlas target 2 Pythagoreen Choosen

Patients Etiology Age Age of onset tremor score (6 mo) X Y X Y distance target
A Essential 77 70 Forelimbs, head 3 0 X=143 Y=6.2 X=125 Y=5 2.16 2
B1 Essential 70  Childhood  Forelimbs R>L 3 0 X=16.8 Y=168 X=155 Y=5 2.22 2
B2 Essential 70 62 Forelimbs R>L 2 0 X=16.8 Y=17 X=145 Y=17 2.3 2
B3R  Essential 59 53 Forelimbs R>L 3 1 X=157 Y=7 X =135 Y=1285 2.66 2
B3L  Essential 59 53 Forelimbs R>L 3 0 X=15 Y=17 X=135 Y=175 1.58 2
B4R  Essential 70 60 Forelimbs, head 3 1 X=153 Y=16.1 X=145 Y==6 0.81 1
B4L  Essential 70 60 Forelimbs, head 3 0 X=153 Y=6.1 X=155 Y==6 0.22 1
B5 Post-traumatic 33 30 Left hemibody 4 1 X=16.7 Yy=172 X=14 Y=9 3.24 2
B6 Essential 79 Left hemibody 3 0 X=14 Y=64 X=115 Y==6 2.53 2
D1 Essential 76 50 Forelimb R, voice 2 1 X=153 Y=16.6 X=14 Y=65 13 1
D2 Essential 76 70 Forelimbs, head, voice 2 1 X=153 Y=166 X=145 Y=55 1.36 1
D3 Essential Il 40 Forelimb R 3 0 X=16 Y=63 X=17 Y=65 1.02 1
D4 Essential 36 17 Forelimbs, hindlimbs, tronk, head 4 1 X=13 Y=159 X=135 Y=155 0.64 1
D5 MS 45 41 Forelimb R 4 2 X=13 Y==6 X=125 Y=4 2.06 2
E1 R Essential 71 60 Forelimbs, hindlimbs L>R, head, voice 4 0 X=148 Y==64 X=155 Y==5 1.57 1
E1L Essential 71 60 Forelimbs, hindlimbs L>R, head, voice 4 2 X=153 Y==64 X=145 Y==6 0.89 2
E2 Essential 62 60 Forelimb R 3 0 X=135 Y==6 X=13 Y=4 2.06 1
F Essential 75 Left hemibody 4 0 X=143 Y=67 X=115 Y=28 2.4 2
L1 Essential 77  Childhood  Forelimbs, head, voice 3 0 X=145 Y=166 X=125 Y=165 2 2
L2 R Essential 44 34 Forelimbs 3 1 X=148 Y=16.6 X=13 Y=165 1.8 1
L2L Essential 44 34 Forelimbs 3 1 X=148 Y=16.6 X=125 Y==6 2.38 1
L3 Essential 51  Childhood Forelimbs L>>R, tronk, voice, head 2 0 X=137 Y=162 X=125 Y=55 1.39 2
L4 Essential 62 Left hemibody 3 0 X =141 Y=17 X=14 Y=285 15 2
M1 R  Essential 70 40 Forelimbs R>L, head, voice 4 0 X=138 Y=1>56 X=115 Y=175 2.98 2
M1 L Essential 70 40 Forelimbs R>L, head, voice 3 1 X=138 Y=156 X=1 Y=55 28 2
M2 Essential 60 Right hemibody 3 2 X=16 Yy=17 X=135 Y=65 2.55 1
M3 Essential 52 Forelimbs, head 3 0 X=1311 Y=6.37 X=125 Y=145 1.97 2
N1 Myoclonus dystonia 40 35 Forelimb L 3 2 X=14 Y=6 X=125 Y=165 1.58 2
N2 Charcot Marie tooth dis 68 Left hemibody 4 2 X=1525 Y=175 X=145 Y=17 0.9 2
P1 Parkinson disease 73 65 Forelimbs>hindlimbs, L>R 2 0 X=155 Y=172 X=145 Y=17 1.02 1
P2 Essential 73 Left hemibody 3 0 X=144 Y=64 X=14 Y==6 0.57 1
P3 Essential 74 Left hemibody 3 0 X=1665 Y=67 X=14 Y=65 2.66 2
ViR Essential 70 40 Forelimbs, hindlimbs, tronk, head, voice 4 0 X=148 Y=166 X=13 Y=165 1.8 2
ViL Essential 70 40 Forelimbs, hindlimbs, tronk, head, voice 4 1 X=13 Y==6 X=1 Y=45 25 2
V2 Parkinson disease 73 Right hemibody 3 0 X=155 Y=163 X=135 Y=175 2.33 2

Figure 1 By StV @ fRiniGEE, 75 @ fRiniTod T1 @ MRIEARET G, 2 7 b o ACEEDSBUR (RBRED), Vim GEfkE), KB R
1) O, M—WiG LicEQGbE TS, ROOFUTEF WA TEC & 2R 2R3, Sk OORRRIAETI A X 25
B Z7R g, BE A OT—&, MBSOV RGN T &AM T & 2 R O g (Vim O 3 JOcHifg) . 48 FliicsskL
723 DOWEE (Pt RO, WH: REGCORE, 7%)7 MO0 . METINTFEIC X 2N GREaokp) &, 7 b7 AZHOEE
AT & 2 AR (S5ToBRiB) . AOOIBE, %700 EoKEEFRBA (tremor cell) %R d, £ @ Ml—Hi Lic, RENLE
i (PR OB K ERSY) OB E Z D 4 DO (MFRROBE @) %277, BE A OT— &, HEHNTFE TR LR Vim
OIS AIE L, B, 7 N F A% O BE AN TFERC L 2 REEMICHEIN TV S, FBY POV il B & GO 5
o), 4 BF VLA L) oF—X&, it T iE# MR ERIHE & BiliG. hal: BH M3 07— %, flittD CT A% v AR I
B (k) &, ZAUCHIET 2T T1 58FH MRI B} (CT AF ¥ B . 458 D5 DT —X, gD CT A%+ bikibifg (1) &,
Z AU T BHTHTO T1 38 MRI Bif% (CT A%+ 2 88)
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AR & 7 —F >V 2 & DBELIC DWW T ORE
Revisiting the Relationship Between Essential Tremor and Parkinson’s Disease

*R. Fekete, MD, J. Jankovic, MD

*Parkinson’s Disease Center and Movement Disorders Clinic, Department of Neurology, Baylor College of Medicine, Houston, Texas
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BEE  AREMIRE, (essential tremor; ET) &/N—F>
V9% (Parkinson's disease; PD) &MESEMEITHER
WYXDT—YESIN, REICHIEVERSINTIND, L
mL, RETIE, 2E<EE—HOBEERICHINVTS
D 2 DDO—MMLEEEEHEBDORENHETHD
CEERTIET U ZNEBZ DDOH D,

5iE PubMed BLUBESED T 71 ILZRALY,
BRI, B, Bz, BEAR, BRICSITOEEERD
BRICATDSF—TJ—RICKUT—HIR—EERL
e

BR: EEDZHTIV—IIHBITDFARERHIMICL

[ Key Word_

Ea1—-92&LEHI0, ZDOBERELTHRRERT —FZ21R
ERI0Y/f=

B[] ETZ292BEFD—HII PD ICB1T9
BENDERBICDNTIE, HENDHDIET A
BHEITDEEZONDEDD, ZOEEMDENFRIE
BEIITAICISBEBBS TV, e, Z0%PD %
RETDETBEDFARAF®, PDEENET ZRIE
LY ITNDENCDNTIY, EHERATHD, ZDED
75 ET & PD AVRE LTERRE DR Z RO DI=DICIT,
&%, BRRG, Efn, BERR, RIEICETSHRNT
SICBETHD,
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Table1 ET & PD & DB#EICOWTDIE T X2 HoRd B if5e D2

Clinical and epidemiologic Studies

Genetic

Imaging

Pathological

Therapeutic

Incident PD is 3.5 times higher in patients with ET compared with controls’

Patients with preexisting ET are more likely to have tremor-dominant PD'5%°

Significantly increased risk of ET in patients with PD in a case—control study of 600 patients®®

ET-type tremor present > 5 yr before the onset in 20/164 (12.2%) of patients with PD, 2/68 (2.9%) of PSP,
and none of 31 CBD cases (P < 0.025); family history of ET-type tremor was identified in 18/84 (21.5%) of
PD, 4/46 (6.5%) of PSP, and 1/20 (5.0%) of CBD patients (P < 0.025)"*

Patients with PD are 3 to 13 times more likely to have diagnoses of ET than patients with Parkinson-plus

syndromes'®

20% of patients with ET have rest tremor with characteristics of pD?*

In a sample of 163 twins with postural or kinetic tremor, 60% had PD*
Series of 13 patients initially presenting with asymmetric postural tremor eventually developed evidence of PD'
In ET-PD combination, side of the greatest initial ET severity corresponded to the side of the greatest PD

severity®®

Bradykinesia on repetitive finger movements and impairment of visual reaction tasks shown in ET"
Both idiopathic PD and ET have slower motor initiation than controls'2
Different response between ET and PD seen on paired association tests®®

Risk of ET significantly increased for relatives of patients with onset of PD at age 66 or younger”
Risk of action tremor higher in relatives of tremor-dominant PD as opposed to PIGD subtype.®®
Isolated ET phenotype followed by PD reported in a patient with LRRK2 R1067Q mutation*®
Compound heterozygous PARKIN mutations found in family with combination of ET and pp*
LINGOT and LINGO2 variants may be associated with both ET and PD, although there is conflicting

data42,44,45,46.47

Patients with long-standing rest tremor without other parkinsonian features have evidence of dopaminergic
deficit on F-DOPA PET?”

Striatal dopamine transporter loss in patients with ET seen in some,*® but not all®"%? SPECT studies

Pattern of DAT transporter loss mostly in caudate in both ET and tremor-dominant PD differs from putaminal

DAT loss in akinetic—rigid PD DAT loss predominantly in the putamen

27,50,56,57

Diffusion tensor imaging found changes in anisotropy and mean diffusivity in dentate nucleus and superior

cerebellar peduncle in ET but not PD°

Midbrain sonography shows increased SN hyperechogenicity in ET patients®?

Existence of families with a combination of ET and autopsy proven PD®
Lewy bodies found in locus ceruleus of brains of patients with ET,%® but the importance of this finding has

been challenged by Shill et al.5
-Lewy body subtype of ET is distinct from cerebellar ET®

Levodopa may worsen postural and action tremor in PD7273
Tremor predominant PD may require addition of medication traditionally used for ET’

Z#F WY A M d wileyonlinelibrary.com D7 > A4 2 JRTRIE AT HE,

Table 2 {5 F W Fe DOBEH
N (relatives of HR, OR,
Author PD probands) or RR P Evaluation Description
Rocca et al.>” 1,278 HR 2.24 0.006 Clinical evaluation by movement Risk of developing ET in
population disorders specialist after relatives of PD cases
sample positive phone survey
Rocca et al.¥” 2,684 HR 1.92 0.0004 Clinical evaluation by movement Risk of developing ET in
referral disorders specialist after relatives of PD cases with
sample positive phone survey onset < 57
2,684 HR 2.15 0.0002 Clinical evaluation by movement Risk of developing ET in
disorders specialist after relatives of tremor
positive phone survey predominant or mixed
form PD
Spanaki and 1,524 OR 3.64 0.0001 Direct clinical evaluation by Risk of developing ET in
Plaitakis®* movement disorders specialist first-degree relatives of PD
in most cases, chart review cases
OR 4.48 0.04 Direct clinical evaluation by Risk of developing ET in
movement disorders specialist first degree relatives or
in most cases, chart review tremor-dominant or
mixed PD
Minen and 3,005 RR 2.14 0.0001 Proband’s report Risk of action tremor in
Louis®® relative of tremor dominant
PD case compared to
control relative
Louis™ 210 PD cases, 210 OR 12.85 0.001 Direct evaluation by movement Risk of ET diagnosis in
parkinson plus disorders specialist patient with PD compared
syndrome cases with patient with
Parkinson-plus syndrome
Jankovic et al.®® 319 PD, 140 ET, 5.1 % PD, <0.005 for Probands diagnosed by Presence of tremor in parents
125 ET+PD, 23.4% ET, PD versus movement disorders specialist, and siblings of proband
99 PSP, 104 20.7 % ET+ control and tremor in relatives as per
control cases PD, 2.6% PD versus PSP proband’s report
PSP, 2.2%
controls

Z#F WY A M d wileyonlinelibrary.com D7 > A 2 fRCRIE AT HE,
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The Impact of Non-Motor Symptoms on Health-Related Quality of Life of Patients with Parkinson’s
Disease

* **Pablo Martinez-Martin, MD, PhD, Carmen Rodriguez-Blazquez, BS, Monica M. Kurtis, MD, and K. Ray Chaudhuri, MD, FRCP, DSC, on
Behalf of the NMSS Validation Group

*Area of Applied Epidemiology, National Centre of Epidemiology and CIBERNED, Carlos III Institute of Health, Madrid, Spain
**Scientific Management, Alzbeimer Disease Research Unit, CIEN Foundation, Carlos III Institute of Health, Alzheimer Center Reina Sofia Founda-
tion, Madrid, Spain
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BR/N\—F2VUREETIE, FBEEERICKY, 2
FRESEDESEDE (health-related quality of life;
HRQolL) A& T ¥ %, A 5% T 4, Non-Motor
Symptoms Scale (NMSS) ZFRLY, /N—F2 9RE
ED HRQoL 239 DIEEINERDEEZE M L 7z,
BiEINN—F VU UREBE A fladsRE LERB
BEMHHEBEOBIPMTICS VT, BRRFMRE
(Hoehn and Yahr 7348, Scales for Outcomes in
Parkinson's Disease (SCOPA) (GE#NtaE)) HLU
HRQoL sHifiRE (Parkinson’s Disease Questionnaire-39
items (PDQ-39), EuroQol Five Dimensions (EQ-5D))
IZM%, NMSS ZRWCEHEZITo7ce &7z, FREE
TERDBRERE NMSS ZRWWTEHEIL /oo / /NS X
Ny oiREtZERL, NMSS K0 SCOPA (GESNHEE)
& HRQoL FHMBIRE D8RS, &7z, NMSS D& EH
MFHICDNT, IBEIEREHOIBELADBRINEEL
M HRQoL X7 MEZME L fco HRQoL DFHIEF
[CDWCERFBDITTIERET LTz,

Disease Questionnaire-39 items, EQ-5D

FEEENER, BRREEEDEZDE, N—F2V UF,

BR BENOORANROLSHBEICROONI-IEES)
RIS, RESER (BEEED 68.4%), &5 (65.9%),
AL (56.7%) Thofze (1) NMSS#23J77& PDQ-
39 Summary Index (S) EMEREFEEL (= 0.70) (3,
NMSS #277& SCOPA (EEhHkae) X 77 DFEREFR
# (-=058) LWUEEN D= (2) NMSS #2713,
PDQ-39 M§ N TOHMMBEE L SE~PIZEDHEBAE R
L7z (=0.60 ~0.38), (3) NMSS#X2177l%, PDQ-
39 SITEHiEi L 7= HRQoL DR E,58 N5 FRIERF THh Dl
NMSS DO EHEEIC DT, ERDHDEEIL, TR
DIENEBELYE HRQoL RA7HEEICRR ThHhDl=.

ER MRS, FL2OMBDEEICHNT, /S—FV
URBEDHRQoOL ICHN T 2IFERERDEEZLS
MICEEE L /= RDDAR T H D, AATDIER, IEE
BERIIEARELTCERMERSVELHEELEEZ
HRQoL IZRIZL, &Fi=, IBEEERDETH/ N —F>
VINREBBICHITD HRQOL B FDEBREREKLDT
ENBBOMNIE DT,
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Table 3 NMSS (C550 > THIFEBE 2 5 L 7 BE DOEE

Patients™

Items N %
1. Light-headedness 167 40.6
2. Fainting 38 9.2
3. Daytime sleepiness 195 47.4
4. Fatigue 271 65.9
5. Difficulty falling asleep 207 50.4
6. Restless legs 131 319
7. Lost interest in surroundings 141 343
8. Lack motivation 179 43.6
9. Feel nervous 208 50.6
10. Seem sad 204 496
11. Flat mood 132 321
12. Difficulty experiencing pleasure 121 29.4
13. Hallucinations 72 175
14. Delusions 40 97
15. Double vision 72 175

*NMSS T 1 RA > MU EDZ a7 #1784,

Patients*

Items N %
16. Concentration 222 54.0
17. Forget things or events 209 50.9
18. Forget to do things 172 41.8
19. Saliva 178 56.7
20. Swallowing 121 29.4
21. Constipation 202 491
22. Urgency 224 54.5
23. Frequency 224 54.5
24. Nocturia 281 68.4
25. Altered interest in sex 135 328
26. Problems having sex 115 28.0
27. Pain 162 394
28. Taste or smell 171 416
29. Weight change 122 29.7
30. Excessive sweating 125 30.4

£¥4fi, Non-Motor Symptoms Scale, Parkinson’s
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Table 5 NMSS 7Tl sHH DAER DG HEIC & 5 HRQoL FFAl R R 37

NMSS domains Groups of patients (n) PDQ-39 SI EQ-5D index EQ-5D VAS
Cardiovascular With symptoms (173) 3245 + 17.85 0.48 = 0.37 61.49 = 21.23
No symptoms (238) 24.79 *+ 15.66 0.62 = 0.32 65.17 = 23.01
P <0.0001 0.0001 0.05
Sleep/fatigue With symptoms (356) 30.11 = 16.80 0.52 = 0.35 61.75 = 21.77
No symptoms (54) 14.48 = 11.57 0.79 = 0.20 75.74 = 22.45
P <0.0001 <0.0001 <0.0001
Mood/apathy With symptoms (310) 31.31 = 16.87 0.50 = 0.35 61.66 = 22.01
No symptoms (100) 17.64 * 13.01 0.74 = 0.27 70.51 = 21.21
P <0.0001 <0.0001 0.0002
Perceptual problems/hallucinations With symptoms (123) 36.89 + 17.25 0.38 = 0.39 57.15 = 2519
No symptoms (288) 24.22 = 15.47 0.63 = 0.30 66.40 = 20.39
P~ <0.0001 <0.0001 0.0004
Attention/memory With symptoms (296) 30.65 = 16.93 0.52 = 0.36 61.35 = 22.21
No symptoms (115) 21.27 = 15.37 0.66 = 0.30 69.52 = 21.58
P <0.0001 0.0005 0.0005
Gastrointestinal With symptoms (302) 31.02 = 17.84 0.49 + 0.36 61.00 + 22.48
No symptoms (109) 19.76 = 10.92 0.74 = 0.23 71.04 = 20.16
P <0.0001 <0.0001 <0.0001
Urinary With symptoms (338) 29.52 + 17.44 0.54 + 0.36 62.82 + 22.56
No symptoms (73) 2112 £ 12.97 0.66 * 0.28 67.38 + 20.87
7 0.0002 0.001 0.13
Sexual dysfunction With symptoms (177) 29.71 = 1597 0.53 = 0.34 63.17 = 21.92
No symptoms (234) 26.75 = 17.71 0.58 = 0.35 63.94 = 22.65
P 0.03 0.09 0.53
Miscellaneous With symptoms (99) 30.38 = 17.36 0.50 * 0.36 61.61 + 22.32
No symptoms (312) 20.61 = 13.54 0.73 = 0.25 70.02 = 21.20
i <0.0001 <0.0001 0.0006

*Mann-Whitney 13, Benjamini-Hochberg #filE, p < 0.026,
EQ-5D = EuroQoL Five Dimensions, PDQ-39 = Parkinson’s Disease Questionnaire-39 items, NMSS = Non-Motor Symptoms Scale, VAS =%
BT Fa s RE

SCOPA-MOTOR NMSS
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Figure 1 HRQoL 7Pl U & B RFTAG U & DB %2 7~ 9 A, SCOPA = Scales for Outcomes in Parkinson’s Disease, EQ-5D = EuroQol
Five Dimensions, PDQ-39 = Parkinson’s Disease Questionnaire-39 items, NMSS = Non-Motor Symptoms Scale, [#7 5 —®[X|(Z wileyonlinelibrary.
com DA >4 VR THERHE],
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The Motor Phenotype of Parkinson’s Disease in Relation to Age at Onset
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B&::/\—F V25" (Parkinson's disease; PD) |
RY—EEBTHY, RERFERHERREDENICE
ERFELERIITUEEN DD, KFEDEITHRIL,
BRIRSZHI S NI —EDRERFAZREL, K4LFH
1y bATEZEFERLTIND,

ik S R— 2D PD BE B KOs PRI
BNAEN/-PD BETHBRSINDET 358 flZ RIS,
BRIAR R & RIS it & DBREERET L 1o,

BR REFICHITDIRMOPRIE, RERFERD 45
BAHDEE (REIRER PD) ICLER, RERE&HND
65 MU LEDEET 2 B2 AoN, REFFHN S
BdEFEEBI AN (EEEICEEL p = 0.004), ¥
AT ISREBREER PD BED 60%lcaon, i,
FAERFEE S OHGHERMROoN (ZREBHETIV
W HEETIV, p=0.01), 48 mABCRELILEE
DRI BREENDIce AMFEICHINT, HEFFFHE
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IO RFR 27 DRERIRBICEET DHENDLTFRAEFTHY,
EERFEBINMBENIESZAFROTDI RSB
foo BENLGXZBAT (BHREE, L-FKB58, L-
RARSERE) Z2ZRLICZESMITTIE, FHERFE
HMEL MBS (B5 MR IS L-R/N\GEMERFRIT
DERBOFR SN (FRERER< 45 ROAY XL
2.1, 95% Cl: 1.0 ~ 4.8, FHEREE< D5 mDA Y
Zth: 3.8, 95% Cl: 1.8 ~ 8.0), mE &7 parkin
I PINKT ZEZRE I DFHHEESR PD B&E(3 70
Bl h 26) (2.9%) Th'Y, PHIFIER PD Lk
HRFERY PD EDBRARRIE &2 C o DEETFERD
BECHBEISZEFTELGN D

ER AT TIE, PHERED PD CMHEARAEDR PD &
DFERMSEZENDBESMIREY, ZOMRIIEZEPBIDV
BEICBVWTEEREREEDEEZDND,
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Table 2 JEAEHFAERHEIANIZ 8 L 7c PD EE DFEAERFAEIR

P value
Onset group All n (%) <45 yr n (%) 45-54 yr n (%) 55-64 yr n (%) > 65 yrn (%) P value for trend
Presentation
Tremor 175 (49) 21 (31) 41 (40) 53 (61) 66 (62) <0.001 <0.0001
Akinetic-rigid 156 (44) 46 (68) 58 (56) 26 (30) 26 (27) <0.001 <0.0001
Gait 24 (7) 1(1) 4 (4) 8 (9) 11 (11) 0.04 0.004

RN KM PEIC S 5 x 2 E.
Table 3 FEIENFAERGHEN D 2 X F =77 DFFL
P value
Onset group All n (%) <45 yr n (%) 45-54 yr n (%) 55-64 yr n (%) > 65 yrn (%) P value for trend

Presence of Dystonia 125 (39) 37 (59) 52 (58) 26 (30) 10 (12) <0.001 <0.0001?
Dystonia:
At Onset 41 (12) 13 (20) 20 (20) 5 (6) 3(3) <0.001 <0.00012
In first 2 years 21 (6) 7(11) 9 (10) 4 (5) 1(1) 0.02 0.0025
Exercise induced 33 (9) 12 (18) 15 (15) 5 (6) 1(1) <0.001 <0.0001%
Pre-treatment morning 2 (1) 12 0 0 1(1) 0.47 0.87
Off period dystonia 44 (13) 19 (30) 21(20) 4 (5) 0 <0.001 <0.00012
Peak dose dystonia 15 (4) 7(11) 4 (4) 22 22 0.03 0.0118°
Treatment related 26 (8) 13 (21) 7(7) 4 (5) 22 <0.001 0.0001
Non-dose related 34 (12) 4 (9) 19 (15) 14 (17) 6 (7) 0.22 0.65

R d & OMEN RS x 2 s
55 A I 55 AL, BEPERGED p H (DA =T 1p <0001, FAEROZAR=7 1 p <0001, MEFFEETAN=T 1 p <0001,

loff] I A ~=7" " p < 0.0001),

b 45 A 0 45 L L, BEMEMED p (H (peak-dose AN =7 : p = 0.004),

Table 4  FEIENFAERGHENNC R LTc 2 R F 32 7 D ML HIE/E

P-value  <45vs. =45 <55 vs. =55

Onset group Alln (%) <45yrn (%) 45-54yrn (%) 55-64yrn(%) =65yrn(%) P-value fortrend P-value P-value
Dyskinesia present 80 23) 28 (42) 32 (31) 13 (15) 7@ <0.001 <0.0001  <0.001 <0.001
Presence of Dyskinesia between:

1-25% of waking day 45 (56) 10 (36) 20 (63) 9 (69) 6 (86) 0.12 0.01 0.217

26-50% of waking day 24 (30) 14 (50) 6 (19 2 (23 1(14)

51-75% of waking day 5 (6) 3 (11) 2 (6) 0 0

76-100% of waking day 6 (8) 1 (4) 4 (13) 1(8) 0

HEE S L ORI 5 x P RE,
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Impulsivity and Compulsivity in Drug-Naive Patients with Parkinson’s Disease

* **Angelo Antonini, MD, Chiara Siri, PsyD, Gabriella Santangelo, PhD, Roberto Cilia, MD, Michele Poletti, PsyD, Matgherita Canesi, MD,
Alessandra Caporali, PsyD, Francesca Mancini, MD, Gianni Pezzoli, MD, Roberto Ceravolo, MD, Ubaldo Bonuccelli, MD, and Paolo Barone,
MD, PhD

*Department of Neurology, Parkinson Institute, Istituti Clinici di Perfezionamento, Milan, Italy
**Department for Parkinson’s Disease, IRCCS San Camillo, Venice and University of Padua, Venice, Italy

BR:/\—F2V % (Parkinson's disease; PD) &
ETIERNIVBRBEROEEREITEHNRESIN
THY, mEMEs, RRERLDEARFEEDBRhEN TS
WEINTL\D, LAL, INETOHEZS, R/INIUH
FEEFRBEID PD BHICH\TIS, FEIMSLUERE
MER IR SN TLNVEN. F4IFPART, 14177 A0
R—bhD20% | EEH EEZE (impulse control
disorder; ICD) '%5Z &EEHRELTIVD,

Bk RIS SN, EM/EEZITTUVEN—ED
PD &% 103 5l (Fi9%#s : 60.5 £ 9.2 %, FiIRE
HIR : 15.4 £ 15.3 1 B) ZXWRIZ, @ERIKMEITH,
MBEVME BREERMESZ (Minnesota
Impulsive Disorders Interview (MIDI) TEHf), &M
B&tE (South Oaks Gambling Screen (SOGS) TEHi)
DAV —_2J %Dl f&E %3 Barratt
Impulsiveness Scale (BIS-11), Z&EREIRIF Maudsley
Obsessional-Compulsive Questionnaire (MOCQ/R)
TE@ L 7=, #5>D (Geriatric Depression Scale 15

items (GDS-15) THil) &EMAIEERAMEREIRESL
AL 7z, &7z, ICD DRIFEE ZREIREF S LB L
e

BR:RV—ZVIJDHER, PDEED17.5%IF,
MIDI (17/103 f51) &KXV SOGS (1/103 ) (2500
T1DMEDICDIICEALTEBETH /=AY, DSM-1V
BEICEDLBEDHDEIIVVEN DIz, TNODHRIR
ERIIRENRECIZIZEC CTH DO, ICD Z#>5 PD
£&3,BIS-11 OFE@EEMT T X7 —IL(156.2 = 4.8
3 18.7 £ 4.9, p=0.007) XU MOCQ/R DEE=%
(Doubting) 7247 —JL (0.67 £1.1 33 1.5 £ 1.2,
p=0.007) DRAT7HLHEWEEICH DT F1e,
GDS-15 & BIS-11 EOBIZIEDHEREA RSN =,
& AEBIABIDEREE PD BE&T, HenBAICTD
IRBEORENBEDOER B, ICD ANEUSNE
BTROONT, o, EEMMECISDEDEHENER
SNfce NI VHFEEDREBRICIS, FHEITEET
fzTo>ZENHREIND,
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Table 1 Bk & D HEICHED PD HE DR, HIRITFFE & AR GE
Features Total patients (n = 103) ICD positive (n = ICD negative (n = 85) P value
Men, n (%) 67 (65%) 15 (83%) 52 (61%) 0.06
Age 60.5 (9.2) 58.3 (9.7) 60.9 (9.1) 0.40
Education 11.5 (4.6) 13.4 (4.7) 11.1 (4.5) 0.06
Disease duration (mm) 15.4 (15.3) 19.3 (16.5) 14.6 (15.0) 0.25
UPDRS I 6.9 (4.1) 7.1 (3.5 6.9 (4.4) 0.89
UPDRS I 16.4 (8.7) 16.5 (8.1) 16.4 (8.9) 0.95
H&Y stage 1.5 (0.5) 1.4 (0.5 1.6 (0.5) 0.14
MMSEc 28 (1.9) 27.4 (1.5) 28.3 (1.9 0.07
FABc 15.6 (2.1) 15.2 (2.1) 15.7 (2.1) 0.36
GDS-15 4.4 (3.9 5(4) 4.3 (3.9 0.50
€13 F31E (SD),
ICD [5G VERE & BEMERE % i U 72 p (¢ BoE TR L7z, BYEOBIE I 5 p i x > RETHEB L7,
MMSEc = Mini Mental State Examination #fj1Ef% A 277, FABc = Frontal Assessment Battery fifi lEf& 2 37
Table 2 ICD D3 PD MH#HH (%) &
ICDs scales N total
SOGS 1 (0.9%)
MIDI tot 17 (17.5%)
Compulsive buying 11 (11%)
Compulsive sexual behavior 11 (11%)
Intermittent explosive disorder 8 (7%)
MIDI = Minnesota Impulsive Disorders Interview, SOGS = South Oaks
Gambling Screen  (J& Y i)
Table 3 ICD DHHEICIED S PD L DT &5 F OMGHIE AR 2 ) — =2 72— DI X2 7
Scales Total patients (n = 103) ICD positive (n = 18) ICD negative (n = 85) P value*
BIS-11 total 63.7 (9.5) 65.6 (12.4) 63.3 (8.8) 0.34
Attention 15,8 (5.0) 18.7 (4.9) 15.2 (4.8) 0.007
Motor 25.0 4.7) 254 (5.9 249 (4.4) 0.69
Lack of planning 26.1 (4.8) 28.1 (4.6) 25.7 (4.8) 0.14
MOCQ/R total 4.7 (3.4 6.3 (3.6) 4.4 (3.3) 0.03
Checking 22 (2.2 2.9 (2.4) 2.1 (2.1) 0.12
Cleaning 2.0 (1.5 23 (1.4 1.9 (1.4) 0.31
Doubting 0.8 (1.1) 15(1.2) 0.7 (1.1) 0.007
S0GS 0.2 (0.7) 0.50 (1.5) 0.16 (0.7) 0.04
€13 F491E (SD)
*Bonferroni fll IEF D p fEIX p > 0.006 123 E, EDOHRHHRAEICFIEL TVLA,
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The Pattern of Cortical Atrophy in Patients with Parkinson’s Disease According to Cognitive Status

*Sook K. Song, MD, Ji E. Lee, MD, Hae-Jeong Park, PhD, Young H. Sohn, MD, PhD, Jong Doo Lee, MD, PhD, and Phil Hyu Lee, MD, PhD

*Department of Neurology, Jeju University College of Medicine, Jeju, Korea

B&::/\—F>V 25/ (Parkinson's disease; PD) &
ETCIEIRBHEEN IS HAOND, RBHEZEHFDPD
(Parkinson’s disease with dementia; PDD) (Zh0x,
BERMEEAMS PD (mild cognitive impairment in
Parkinson’s disease; PD-MCI) &\ SiENEASh
TV,

ik 1 PD BEDRAEEEIRRE XIS DRES DR
ERDEBUERET Do, RAMHKEELEZEPD
(Parkinson’s disease with intact cognition; PD-IC)
& (23 f%1), PD-MCI 8 (27 f), PDD & (18fl) %
WHRIC, ROEIL - RX=2 - F)LTAHAN)— (VBM)
ZRAWCKEEZEZ LB LT,
HRPDEERZBLCERT—YIIZIEFEALCTHD
7=h', PD-IC Bt T PD-MCI 835 L 0 PDD B Tla
SRS AMEERESEAIVEETHY, BRBBLE
hofce RBEREL, BENREICIEN, PD-IC 8

DEZIRE, PD-MCIEBOMAIARE, ZRIsARAIES, &
DB, BEEE, /- PDD BEHDLEEDMKBER THRE
I{ED Dfze PD-IC B¥E LB L /2355, PD-MCI BT
AFRBEEOREERENBEICELS, PDDE#TIIA
BRIRZE, GHRIEEE, A0S, ALV ARDOREEER
hY&EMDfz, PDD B#Tld, PD-MCIBICEER, AR
RE, ATMURE, ZPRAZERIES Z LRIRERS
DIRBEZBENBRICEN O, BNEZRET DX
TORFBENEN D (5 FRE) PDD BETIA,
BRRSBEN’ RN G EMUL) BELUE, ZEE
REIDREEE RN SE TH Dl

@ ATy N05, PD BEOREEMOEH T, B
FEEELNILDOBIEICH O TR T DI LD REEN
Do Ffc, BRALEEHFZNEEN ZBAMEREIRE SIS
TDEDEEZALND,
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Table 2 ZEHIBEGEIE #/N—F 2V 2P (PD-IC) #, BEEZBRIN L ZF 5/ —F 2V 29 (PD-MCI) #,
BHNEZED 7 5—F >V 2% (PDD) FEICE TR AL ICH B D588 5 7 SR s i

Talairach Coordinates

X Y V4 Side Anatomical location Puncorrected Cluster size, mm? Zmax
PD-IC > PD-MCI
24 14 52 Right Middle frontal gyrus <0.0001 78 3.97
PD-IC > PDD
35 23 -8 Right Insula <0.0001 53 3.72
33 11 0 Right Lentiform nucleus <0.0001 52 3.66
47 9 36 Right Middle frontal gyrus <0.0001 62 417
40 —40 45 Right Inferior parietal lobule <0.0001 399 4.00
36 —51 48 Right superior parietal lobule <0.0001 399 3.68
PD-MCI > PDD
54 —4 -32 Right Inferior temporal gyrus <0.0001 55 3.7
54 -16 -30 Right Inferior temporal gyrus <0.0001 95 3.43
60 -19 -23 Right Middle temporal gyrus <0.0001 95 3.72
—46 -15 -12 Left Middle temporal gyrus <0.0001 82 4.02
-30 59 1 Left Middle frontal gyrus <0.001 53 3.29
—26 51 6 Left Superior frontal gyrus <0.0001 53 3.40
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