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Myocardial '“Metaiodobenzylguanidine Uptake in Genetic Parkinson’s Disease

* *Aldo Quattrone, MD, Antonio Bagnato, MD, Grazia Annesi, PhD, Fabiana Novellino, MD, Letterio Morgante,
MD, Giovanni Savettieri, MD, Mario Zappia, MD, Patrizia Tarantino, PhD, Innocenza Claudia Cir6 Candiano, PhD,
Ferdinanda Annesi, PhD, Donatella Civitelli, PhD, Francesca Emanuela Rocca, PhD, Marco D’Amelio, MD, Giuseppe
Nicoletti, MD, Maurizio Morelli, MD, Alfredo Petrone MD, Piercostanzo Loizzo, MD, and Francesca Condino, PhD

*Institute of Neurology, University Magna Graecia, Catanzaro, Italy
Institute of Neurological Sciences, National Research Council, Mangone, Cosenza, Italy

'23|-metaiodobenzylguanidine (MIBG) (0&h >F4
T4 —F, DR REERDEEIFHEDSHMEICFIACE
5, IN—F VUK (Parkinson's disease; PD) E&
Tld, 1ZI32HIT MIBG DELAHME T LTINS, &
HEDERIE, &% PD B&(ZH17S MIBG BRVJ AL
ZHMI DI ETHD, HRABEBELRFER (Parkin,
DJ-1, PINK1, leucine-rich repeat kinase 2 (LRRK2))
Z5 PD EBE 14 6, sNE4EPD 2&E 156, WHRHE
E2& 10 BlZ=3g%k(C MIBG DAV iAAZ&ST LT, Par-
kin ZEEHS/N—F 2V UEREEEE 4 I/ 3 4,
DJ-1 ZEZHDOBE 26IFR 16, PINKI ZEZ#D5R
BDEZE 2BIR 14, LRRK2 E=FIC Gly2019Ser

LOALIEY DB FI T T4 —, TiEMEPD

28—F >V 9% (Parkinson’s disease; PD) 7 T3
B DA B RS S WG STV 5, i
DHDHFFET PD HE O SZIEAIRERE R DRHINIC I T %
'PI-metaiodobenzylguanidine (MIBG) L:fii> > F 27 Z
74 —OHHMEBREE SN TEY, (ZETXTOPD A
# T MIBG D IABK T 258D 50 TV5 . MIBG I
0 3A AN (30 MEAZ T ARE D I AfiE 2 R IR 2 T LT d
Y, IEEICHIIO PD & U 5 A FEERIRERE T D 2
WPDEBETHZDOFTAMROSLNE b, Hitkit
MOBRELPD W NSEL TS MREENEZ SN
5 7, HIOBROWIETIE, ZRMEMIED X ETNE

BREZHOIFMBEEE 6 FIFR 3 FITI3 LA MIBG B
RAADMRIENTNDICIIL, MFEM PD BED2HIT
MIBG ERWJIAAIIET L TL Vo, XHBR#RERE D MIBG HY
DIAAIWVTNEERTHDlce SEIDHTICHNTD
A7 MIBG BRWIAH(IIRIEM PD £& 14 flsh 8 fI TIE
BTholZEND, ik PD TIIIMEM PD (CEEX
DR BB DRBRDREIREENBENEARES
ns., ¥fc, SEDHREND, B—EGFICEREGDIER
ZHOBE, HDOWIBALECTFEREZHDOBETHD
TH, BREZICEIELNDHY, REMEPDIZHSITS
MIBG BXWIAH /NG —NF—KR TR EHBEO NI
VY
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B YRR E O MIBG HL D iAA (3, PD HEH L 384
VIEHTHLEZENVHEINTV S, 2O LS, DL
lis > F 27574 —=0PD LINHDIS—F Y VhEfR
TOEMCHAHTH 2 0HEME R I NS “55, RED
WIFETIX, Parkin BAZ T A% LD WHIFIE PD (early-
onset PD; EOPD) {84 4 ffil> MIBG H{ D JAAIZIEH TH -
TeDIZXTL *1° @ -synuclein B1ix T2 %5 EOPD &
FTRINVAAPBET LTV eI, K
95 Tld, Parkin, DJ-1, PINKI, leucine-rich repeat
kinase 2 (LRRK2) OD#FEARTICZ¥ %D PD B# %2 4f
RIS, MIBG Ll > F 2757 4 =ML 7z,
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AWFFERSIENE PD B 14 ], H0FEYE PD B3 15 fil,
SIREREER# 10 Bl 20t 5 & Uiz, KIiGVE PD BE TR, 14
Bl 4l (55 2 HlEIEN) A3 Parkin 2854, JEIMAREE
20073 DJ-1 2258, 2] (W2h) »S PINKI 225, 6 il (1
BlIRIBEIED Y, 501337 5 L MFEH) 3 LRRK2 1A
T Gly2019Ser Z ¥ % - T/, iFEMH PD B4 Tl
LRRK?2 H#AZF D Gly2019Ser 45 £ TF 11e2020Thr £ #2(3f
HTh -7z, PD DEZWiE UK Parkinson’s Disease Society
Brain Bank OEHECHES>TIT 72, TRTOEBEFIZEBWL
THRD off W] (— Mo FEHI £ 5 % 17 H %4 ) (2 Unified
Parkinson’s Disease Rating Scale (UPDRS) Part Il ()
MDA A7 & Hoehn and Yahr (HY) 0Ol Z1T>72,
EHITHRMREROME 21T > 7z, TR O EH#iRE
WS Z A, TR T D AL ERRRE B2 BG Z% R
BRU7zo F7z, WPRZALICHT S 204180 ROGEER (5
MR ERER) &R NIRRT RS A B b, B o
LOWCEMU: % VAR RIS (L-F7%) + RSB EE
FIHFIGEHTRG SN, MSIv 7 aT= A MIHEH
ENTVREFLEINTVRVEEVDH -/ (KM PD
A 14 P 4 B3 X OvFErE PD S 15 BilR 5 &R
ISR T I A MM, KGN PD EE 1G> &
DO . I MRIMEE TR EHIER TH-olze AWFSR
W EEFE SRS 10 M S L7z, BB XU I ik
H ORISR, BRI, =2 —a/%F—DNilE, B
Db % LB DML, BHMRER £ 72300/ MIBG HY
DIABITHEL D % PD DAL DIRED H 25 & Lz,
EDRRAE S, SEMREAE R D MIBG IV A A2 i %
VNI L Thed ot RFTEICSINT 2 S HEE
MEXEICEBA T A—L R NI L

MIBG > >F IS5 71—

LHIMIBG > > F 2727 4 — QLR ICTT o 720
111 MBq ® "“"I-MIBG (Amersham, Eindhoven, NL) % 60
W T L, 7T—2IF, 7AY M—=T1HEA 1045
(U5 BLor240 o0tz (BIWUR) (ST a7~y KA
> %7/ A7 (Axis, Picker, Bedford, OH) (ZTHUEL 7,
HESETG 36 L T MIBG BUD JAA I~ MY 7 A A
A 128 X 128 TR DTz, i bk Y 2 3G 2 (3 iy i 45 D
B2 T2, TS OO I 431K Jo & OV R 1 BACa S Ik
(region of interest; RO %&EL, % ROINOD b —H
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Y 3AHZ JE L CL L/ #ERE  (heart/mediastinum; H/M)
WaRGIE L, s a0 G E L O gIG» 5HK
7z H/M LTI L, H/M LD & HSEa L 0 b 3
fEHEfR 7% (standard deviation; SD) PA E Rlal > 725 %2 2
WA & A2 Ulzo RFTD MIBG HLUY A A3, 3 Bl b7 {5 (i
TR A5, A T RN R A, AKSETE R E &) 2 &
% SPECT Talili L7z Wif&aHIliL, BEHDZEIZDV
TEBESNIWTEHE | BT o72,

B FRE

BRI O MWEERHE, TR TO-E S X O0HE
PWREL LA 7 r— LR N, BRALL
720 DNA B AFHEILTMBE L 7. & 14 Bl D Parkin,
DJ-1 B XX PINK] 2858, #1329 #§|0> LRRK2 {51
@ Gly2019Ser & & X 11e2020Thr Z¥ 2 i L1z, ¥ —2
IUAfENi DIz, 4> ha b T o4 ~v—%H0T
Parkin, DJ-1, PINKI O 23— 4 > 7 %% & 78 LRRK?2
BIATFOLIY 241 RY AT —EHE{K)IG (PCR) T
HRL7ze OTFF> - A2V — 222 A, ABI
PRISM > —2 x> > 7%y MeHloT#iEHEO7a b
IUVICHE> THEMIL 72, e\ > T, ABI 3130-XL Avant [ 5)
DNA > — 72 TV Afthikiiz Ty Dy — o7
P ARIToT,

RETRR

INFEYE PD B, SKIGME PD BB, MIHBHEEIIC
2R GRS KOV H/M ) D2 —JehliE
S TG L7z, WIS wrBREEZHWT
Bonferroni OHfiIEIC & % ZE M 21T >72, MM D
HEMT RS (2 A I e 2 -V 72, IREYE PD #iER &
KGN PD #EHIC 3505 % HY scale DA77 & UPDRS
Part Il GHEBE)) D A7 DL Mann-Whitney U #iiE TRl
filiL, FEREMHHE L- R SHEEIGO 2\ 1 08 TR
L7z H/M HEDMROEKEYE PD & & H/M A IEH %
K PD A DLLEIC S, Mann-Whitney U &3 L 8
FHEDL W t BUEZ V2,

IR

PD H#H 35 IO B SR & ORI % Table 1 & 2 1237,
PD B#H (KM LM FvFhd L-RoUcHE
I Sz s Utz FIEE PD HE T 1l (LRRK2 %
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TABLE 1. Characteristic and H/M ratio in patients with genetic and idiopathic Parkinson’s disease (PD), and controls

Variables Genetic PD (N = 14) Idiopathic PD (N = 15) Controls (N = 10) P-value
Mean age = SD, yr 58.29 = 12.46 69.47 = 6.41 63.10 = 5.53 0.007
Sex (N, % male) 8 (57.1) 9 (60.0) 5 (50.0) 0.883
Mean age = SD at onset, yr 41.57 = 11.99 66.33 = 6.83 - <0.001
Duration of the disease, mean * SD, yr 16.80 = 11.90 3.13 = 3.64 - <0.001
Hoehn—Yahr median (range) 2.5 (2-4) 2.0 (1-4) - 0.001
UPDRS-ME 38.29 = 14.69 2293 + 12.84 - <0.001
Dosage of levodopa (mg/daily, mean * SD) 566.07 = 166.30 426.67 * 237.45 - 0.08
H/M ratio mean = SD (range)
Early image 1.45 = 0.30 (1.13-2.0) 1.16 = 0.02 (1.13-1.19) 1.69 = 015 (1.47-1.94) <0.001
Delayed image 1.61 £ 0.40 (1.13-2.0) 1.17 £ 0.02 (1.13-1.19) 1.98 £ 0.06 (1.91-2.07) <0.001

H/M ratio = heart/mediastinum ratio; H/M ratio: genetic PD versus idiopathic PD (early: P = 0.001; delayed: P < 0.001; unpaired t test corrected
according to Bonferroni); genetic PD versus controls (early: P = 0.003; delayed: P = 0.017; unpaired t test corrected according to Bonferroni);

idiopathic PD versus controls (P < 0.001; delayed: P < 0.001, unpaired t test corrected according to Bonferroni).

R & D OAPHEMRERE (SRR BT
JEn BN, R R o & VR ST I R T L)
TR L7zDICRL, FEME PD B T3 AR (X
FolKRBOLNL Tz,

BTN CTRROERPEDO LN, FTH 1S
Parkin A5 FIC 3 MO LR, BARMCE, MFENE
EOPD L bh a2 HHE 1 liCBF 2 RGO Y
> 3del, fli¥1E EOPD & l8bn 2 HlOukE 1 flick
% ARTHEE D 202-203delAG, EOPD B4 2 i ([Hlfg) (2
BIRZRTEHEEDI YV 2 3-4del B3R BNz, H2(2,
EOPD, 8HUEJ5 & OVl ZE i ME M SRR L E 2 £ 5 (& 1
WD DI-1#ETZ 7Y TICHHRORERGER

(B163K) & 7 mE— X —fHIC A EEGTEL X
(g.168_185dup) " e s h, AFEYE EOPD &iHbirs
BHEIHITREENT RGO 2 DOH B DJ-1 255
(g.159 C/G, IVS4+2insA) H3id& 57z (Tarantino P 5,
2006 4F, FA{E). 312, EOPD B F 24 (W) oD
PINK-1 85 TICHI DR TG REZ T 889delG H3id
®» 547z (Cirdo Candiano IC 5, 2006 4, FAE). LRRK2
AT D Gly2019Ser (2B ¥ 2 ZZB4fFNT T, KIEVEDM
JHFEAE PD BB L 0] (MBL MRS ST, RETICH R
WCHWC LB S, 172 PD O 1 HIC
LRI REHGOBETEIEDLNS) ICZDREH
BERPED LN, MFEVEDWIFENE PD &b 2 il

TABLE 2. H/M ratio in patients with genetic Parkinson’s disease

H/M ratio

Gene Sex/Age Onset H-Y Therapy (mg/die) Mutation Early Delayed
Parkin
I M/39 30 3.0 LD 600 202-203delAG hom. 1.46 2.0
I M/47 37 2.0 LD 500 exon 3del hom. 1.73 1.92
mr* F/54 42 2.0 LD 600° exon 3-4del hom. 1.15 1.15
v M/59 43 2.5 LD 600° exon 3-4del hom. 1.73 1.96
DJ-1
I M/47 38 2.5 LD 750 2.159 C/G and IVS4+2insA 1.45 1.97
I M/38 24 3.0 LD 750 2.168_185 dup hom. and E163K hom. 1.16 1.16
PINK-1
" M/74 29 4.0 LD 500 889delG hom.
i M/68 28 3.0 LD 500 889delG hom.
LRRK2
I F/74 54 4.0 LD 750 Gly2019Ser het. 1.13 1.13
I F/66 53 2.5 LD 500° Gly2019Ser het. 1.18 1.19
11 F/62 43 3.0 LD 625 Gly2019Ser het 1.15 1.15
v M/50 42 2.0 LD 250 Gly2019Ser het 1.58 1.97
v F/68 66 2.0 LD 250° Gly2019Ser het. 1.77 1.85
VI F/70 53 4.0 LD 750 Gly2019Ser hom. 2.0 2.0

“Siblings; LD = levodopa plus dopa decarboxylase inhibitor.

°LD = levodopa plus dopa decarboxylase inhibitor and dopamine agonists.

H-Y, Hoehn—Yahr; H/M ratio, heart to mediastinum ratio (240 min).
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FIG. 1. Myocardial '**Metaiodobenzylguanidine (MIBG) planar anterior view and regional radiolabeled MIBG uptake 4 hr p.i., in siblings with
homozygous exon 3-4 Parkin mutations. Planar anterior view of the Parkin-1I1 patient (a) showed severe decrease of cardiac MIBG uptake, whereas
MIBG uptake was normal in the Parkin-IV patient (b). Regional MIBG uptake in the Parkin-IV patient (¢) showed high MIBG activity in all the

regions of the heart.

D 5 PIDIEF IS T G2 EIEED 5Tz (Table 2)

SHHdEED H/M LE (P £ SD) (3 AT 1.69 + 0.15,
BWMET 1.98 £ 0.06 TH Y, IEH TRE CEEEL2H 3
SD Z2=Lgl 0 7fl) 3FNZFN1.23 BL1.81 ISHE
L7z H/M IbIX, Kk PDBE (L0145 : 1.45 £ 0.30,
BING 1.61 £ 040, p < 0.001) 3L ONIEE (R :
1.69 £ 0.15, %MWM 1.98 = 0.06, p < 0.001) DI#H
e, BIFEME PD #E (R @ 1.16 = 0.02, BIHG : 117
+0.02) THEICMHKL -7z (Table 1), W T HOINFEME
PD BHICEVTH, MG LRG0 H/M i
SECEEE L Y 3 SD PL KA o7z, SKiEYE PD #EOD H/
M 0 e oficHEAE RO S (FIG
p=0017, BIWH :p=0003), 7272L, KKk PD &
H DL MIBG LD A B SR — 23— TR b o7,
Tbb, 14 il 8 Tl MIBG LY IAADIEH TH-

DL (RIS - 1.67 = 0.18, &% : 1.95 £ 0.05),
1> 6 T MIBG HL D JAAHME R L TEH Y (R 1.16
+0.02, B 116 £0.02), FAHEFEHE XY 3SD
VA EARD o7z (Table 2), #fibd 2 &, KREFEED Parkin
LW S B 4 G 34, DJ-1 25 %0k B 2 filrh
L, PINKI ZZ58%fE5 5Leh 2 b 1 ], LRRK2 j&15¥
12 Gly2019Ser 2252 % 15 & 6 i 3 I TIE, MIBG HY
DIABHIER ThH 7D L, ThbLIIOFIELE PD
B 6B (REBESD Parkin 25858 1§, DJ-1 255 1 4,
PINKI %% 1 fjil, LRRK2 2858 3 fil) T3 O ~r—4
D AAHZE L KR LTV (Table 2) . MIBG HL YA
A, Parkin BAZT ISR EEAZRZIES PD O IR
(Figure 1), ¥ X ONVRTEHED PINKI 2% PD O 2 ff
DHLBHIT H Bz > T 7z (Figure 2) o

KIEME PD BEH %2 H/M L THHT 2 &, H/M DK
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FIG. 2. Myocardial '**Metaiodobenzylguanidine (MIBG) planar anterior view and regional radiolabeled MIBG uptake 4 hr p.i., in 2 brothers with
homozygous PINKI mutations. Planar anterior view of the patient PINKI-I (a) showed severe decrease of cardiac MIBG uptake, whereas MIBG
uptake was normal in the PINKI-II patient (b). Regional MIBG uptake in the PINKI-II patient (¢) showed high MIBG activity in all the regions of

the heart.

WEEE (6, FEfn 6133 = 13.72, p = 0459, fiE
WU - S-49 20.50 = 12.44, p = 0332, HY 238 ik
fii 3.0, #iPH 2~ 4, p= 0257, FRAEFMH © 14 40.83 &=
1225, p = 0.850, L-F/SHIE @ ¥ 6208 + 1123, p=
0304) &, H/M LD IEH 2 B4 Q W, i ¥y
56.12 = 11.76, MM © 539 14.00 + 11.49, HY 508 :
WL 2.5, #iPH 2 ~ 4, FERE4EHD 4212 + 1241, L-R
ISR SIS 525.0 £ 194.6) DS, WTROZEHIC
BOTHHEATADLNLL ST,

B ® %

ARWFFETIE, B2 R R TR Z D KKV PD BE&
Td 14 HlH 8 il T MIBG ML D JA A F PRIz T /DI
XL, SNFEYE PD A TR AEHITOM MIBG HLY A AL
FLLERNLT W, Thbb, Parkin 28 %5 73—
F 2V REERERRE A 3451, DJ-1 2 B % 1 5 a2 141,

PINK1 2258 %05 S D ILE 2 b 1 B, LRRK2 JEART
12 Gly2019Ser Z 8 Z £ 5 BE 6 flh 3 flic B T,
MIBG H{ D A A IEH TH -7z,

MIBG i3/ V37 ) COFMIKTHY, ZDHLY
A B LTI O P E N KPR R R Y E & g2
MIBG MUY A AL, SIEMRER D > F 7 ARk H35E 4 7
REICHZZLRRL, AN —HFDLHHLY A BHK
T LTV 2855 (30N AR R OFERER T 20 LIBEAH
DRI NS 15,

K5y D PD B TOMH MIBG LD A A D H ISR R
LTWAIEZRTIET U ANDH S, MIBG HLY A
AERIE, PD OFIHEBIHICI T, F/- AR E
L THRDLNTEY, MIBG Lfiz > F7574—
B3 PD OIS, 7 & ONS EEIR 0 [ R e Fi 5 oD L
HF8 FUCB L DA REMEA VR S LT B 7,

ZROMFEEPD BEFERENRE LIREDH B 5T
TE, WHILMEST L7213 £.000 MIBG H/M AL
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TABLE 2. Changes in levodopa equivalent daily dosages (LEDDs) and UPDRS score over time

Statistic
Time 1 (mean [SD]) Time 2 (mean [SD]) Average % change (Z score [P value])*
Dopamine agonist LEDD 358.7 (179.4) 170.2 (233.3) —52.6 —3.1(0.002)
Levodopa daily dosage 349.7 (381.3) 482.3 (358.9) +37.9 —1.9 (0.05)
Total LEDD 708.3 (482.9) 652.5 (465.3) -79 —0.5(0.64)
UPDRS motor score® 22.6(8.7) 24.6(10.2) +8.8 —1.3(0.19)

*Wilcoxon Signed Ranks Test.
N = 14, UPDRS scores unavailable for 1 patient.
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TEIREERE TH Y, 20% THIENZE YD AL Tz,
Pi PD D9 (SD) 1 HAE & UPDRS Part 1T GEH))
DAAT R ROEBY ThHolz i L-R7%=349.7 (381.3)
mg, DA @ LEDD = 358.7 (179.4) mg, # LEDD = 708.3
(482.9) mg, UPDRS Partlll GE#)) DA77 =226 (8.7,

Time 2

Time 2 T, #EOKEL (53%) T DA #5703k
ft ST 7z, DA B5MkEHID 63%H3 7T I F Y —
VAT, 25%ha=a—)b, 13%H)LaY RTh-o
72o HPD FH D9 (SD) 1 0 & UPDRS Part [l (#H))
DAATFATFDOEIBY TH o7 L-F/8= 4823 (358.9)
mg, DA ¢ LEDD = 1702 (233.3) mg, #& LEDD = 652.5
(465.3) mg, UPDRS Part [l GEHE)) DA77 =246 (10.2),
FREFIC, L-RSofaHEmIcHERHR Z=-19, p
:Q%)&[mmmewﬁﬂim’ﬁ%QWQ(
=-3.1, p=0002) 2FDHLNIH, # LEDD I2Z1kid
whotz (Z=-05, p=0.64), UPDRS Part Il (G#H))
DAATIZHRERN LR ZLZE A LG >7 (Z=13,
p =0.19) (Table2),

ICD D REO—EE LT, B&E 124 80%) T
DA O#5 Ik 7 R ARV TTbhiz, Thb®
BT ICD iR D3 e F 72 (R R L 72 2 L 3l S,
FD5H 104 (83%) (X3 TISWHEIME ICD D2 HE
il LT Rh o7z, DA &G HIEE e 7 41 (47%)
HEF ORI & & HIC ICD SR e B L, GBI
ICD OB Wi EHE 2 i 72 4 (X e h o7z,

MU DA #[H—MHRETZ0DF FMERG SHhiDid 3
il (20%) DATH -7z, 14liZ DBS 5 & UMD HHAl

IS S N tR, RV L 7z, Mo 1 HIEE S v

ELIH, b9 lfﬁﬂdi?’ciﬂzrﬂﬁbi‘iﬁﬁbf:o
FEA F TR TS IE L7 i 4 I TUE, DA RE

DEFIZMZT G, L DABRRONEZELELT (1
Bl), ICD SEARNDRIRIN ST ADMtrbdiz, ik e
LT, 1 EHEMIHLE (sex addiction) (2BI9 % g7 L —
TOWHHIZSIL, 26 TEII DFEADEHEH L
PO DEH R I N, K OEF 16X DBS
BHML DA ZH—HE Tk L7zh3, DBS&BIEZ 7~
2R 2SR R g

B % %

SO, T2DHBRY, ICD Z5 PD &
OEMERT 7 b A1 L% HE 2 E OB W TR
L7y OEGIERF S TH 2, AW ONEH T
ICD t#Mis e EE 2D R8I ﬁmﬁﬁik
ICABEINTEY, F/DA ZEG IRV LUKIFC
R LA TRTOBRET, ICD IR IEE SR O LI
RIICH BICBER L I, ZOF5H1E, DA ~NDEEE %K
9 % & ICD itk HE S D L d F2 DI L —5L
L7z

AT E LD ORARDH 2, HF 112, HYD
ICD #5175 D 80%iR A3 R BIFRE IS L 72 &
FR, BEHFSRICHERZIS ZEETE a7,

2, BT A IS <, DA #5 ICD
BEOHET— X X—ATREL, PD DRSHIEHNT B
it % F PFAE IR & 3 2 2 D o E) e B e 5 oD FR
BXIHE LIz, ZORE, SHORMEZ LT 51
MRAHZ, HH3Z, T—XIFLLTEREHEZCL-
TRLNIHDTHS, MHHETHIL, S5IZIERE
DPORERERLF S NI H 5, mBIC, AW

FUIMTBEZ O TRV ®, 5§56 NS IR R
Dbs, HlzE, PD B LUIEPD BEICIBF S ICD D



RPF I L h o TRz, DA IEED MK 25K
73 ICD FER DU & IR TH > 7Bt E 2 5
ns,

AHFFEDOFERIX, PDICKT 2 DAL ICD & D
HEICOWTHEHARLZIE TV AZRMETI2HDTH %,
% < OHEfIT DA ORGBIG & 1CD (fE S g TE) FE 81
EDMICRWAA LT 7D 2 ZENHE SN TS5,
DA #:55-£ ICD & ORI % 5 3 % 72 D (MM sk
MY 2 DIFBENTEZ V. 512, ICD & DA #
Lotk YT 2T U ADFEEEREBL TS,
ICD %9 PD ¥ % MG M A2 DA Of 5%k
T2l %170 L EMBMNICZYTH S LM ZAA N,
L72H3->7T, ICD X T % DA # 5D IZ OV TAF
TELZREOIET AL, BWITEIE R 5 NSRS
MoEEHELZEMBYRETHELhEE L LN,

SHORREZ, DA ZEGPIEL O LKEEY 2 & ICD
FERDHNH Z 2 Q3L T2 L0, IhF TOREHHEE
EFIELE e ZOfEHE, STN DBS Zfitif7 L7/ i As
ICD BHEMNTROLNI T N ALEBHML TS
P, INHOBFETI T DBS T, #LEDD OH
2R S B T ICD SR A A LA B,

ERMICA S L, BEDHLEDD 32 DOWRSTIRIZ
ML Th-o7hy, L-F/SBLUDA BEHDINT A
Bk LTI AR SNz, T4bb, Time 1 IZBW0T,
L-K%0 1 HHR ¥ L DA @ LEDD (IAENICH L T
Ho7ehd, Time2 T, L-R2GICHHEIE->TEY,
L-R780D 1 HH&E (I DA LEDD @ 4 %5 2 THIML T
7z, UPDRS Part [l (&) DA 37 ISR 26D
RDLENED > n b, DA DS L-R2SICHNS
VAREETBIET, AL LTICD BEHDEHER
DHYNCEHTE S ZEWRREI NG, B2 R
L-Fs 53 RMAEFEN BIZEXIAFAI TR
motor fluctuation) %5 &I HEH3Y, S|
DR, DBS fifTHE TR LNIME L GbE, PD
BHEOICDIERICH L THREE Z 515 2 DOE A
ZRBELT %, T4bH, L-K/%& DA DG NT
ARZELTL-F2UCHEZE 2 & &, STN DBS Dl
fITHY, BEE RIS AEEEIREE O R 2 40
DEND, 12720, BIEOREHIY T, Wl STN DBS
BICYIO TRRAKBEIR T 2B 5 T 2 WM EH L
7RI DA #50—fl3HmE 3N TEY, ZOHEICH
BT 20ENH2 Y, 72750, ZOBREOIEICHT

Eugenia Mamikonyan

EH)X, DBS OMFERIAAA v F %24 712F 2L TH
RKLlco ZOBISTA—RBEZ THIEMZHHLIZE C
%, ICD ERDHFEL, DAFGZHIL LA WVIRY STN
Rl OMFIAABETHoTee TD XIS, ICD EIRE
PD G & OBEMEIC DOV T, FRC % OBHEREZ#
JELT, SHICHRZEDLZLELDHS,
7z, DA #5120 PD & THRIIL 72 ICD IZXFL,
MDBEESEI THENE I %Rl EE
Thb, RFFEONREZ 1 HIIZFELT DA %[ UHET
B L7200 b 5T, ICD IERATR O MLz 2 &
H 5, ZOMMDK 53 1ICD SR DFRRFNZALICE 53 5
AfREMED R S NS, S HICPD FEDEZ X, DA %ff
M9 2 LEDERELRE T 27:0, DA ORGHIRICE
M TH S, Lichi>T, IEEBPUFHREDRHS D
0L, PD & D ICD BHRAOEME»#E S ATy
2 i ARH A 2 FH O T SE4E 2y B 5k % FE 5 2 022
5%, 512, Gamblers’ Anonymous (51 HEH D
HEhZV—F) ~OZShkE, LEAERNT ADREIC
DT HRTEHELZENT VR, TD XD Lfhdib
BOEDOWGLE 27D —)7, DA #5H D ICD Z#iEH§ 5 7:
HOLLEINFE Y OHMEBbh s 7o 1 DL LT,
DA IBEDLH & L- R/ SHEAZEBTRETH 5,
i

AWK FE SRS M A WF 92T (National Institute of Mental
Health) OIhK (No.067894) #2237z,
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Myoclonus—Dystonia Syndrome: Clinical Presentation, Disease Course, and Genetic Features in 11
Families

*Nardo Nardocci, MD, Giovanna Zorzi, MD, Chiara Barzaghi, MSc, Federica Zibordi, MD, Claudia Ciano, MD, Daniele Ghezzi, MSc, and Bat-
bara Garavaglia, PhD

*Department of Child Neurology, Fondazione IRCCS Istituto Neurologico “Carlo Besta”, Via Celoria 11, Milano, Italy

IAOO0—XR - RN ERE (myoclonus-
dystonia syndrome; MDS) (3, ZiR/ZERRK - EEH
BRI EGEDESREECHD, ¢ - FILAT B
> (epsilon sarcoglycan; SGCE) BzFZE(3 MDS
DEEBRFERAD 1 DTHD. KwX TS, 11 RRDZE
& 20 BICK 9 DERIRN) - BCHMRREREZRSE T Do
AHZECTIE, QKR T 6 DOHMEBEEL S VIS

D2 DDERENBOHONI, ABBDEETIIIAY
O—XREDIRZF7HEAEDS DIERN AN
h, FEICRHORE, BUIAIO-XR, FEEE
ENDIFRERNEEZEZONDEBRFTRENEUSNE
BTROON, REDRBLEHEAT, EBERNE
T 20 DNISERERT DHILH DIz, ZEBMUH
EERBRMFIDEEREICIONENIEN DT,

Movement Disorders Vol. 23, No. 1, 2008, pp. 28-34

SAVO—XZ - VRNZT, NR, e -HILOATYAVEGF, BREG, SREES

TABLE 3. Polymyographic aspects of myoclonus

Presence with Presence with

Fam. SGCE  Duration of Presence at postural voluntary Stimuli

No. Pt. No mutation bursts (ms) Other characteristics Distribution rest maintenance movements  sensitivity

1 Pt. 1 + 100-500 Synchr, isol Proximal and distal No Yes Yes No
Pt. 2 + 60-250 Synchr, arrhyt Proximal and distal No Yes Yes No
Pt. 3 + 100 Synchr, isol Proximal and distal No No Yes Yes

2 Pt. 4 + 50-300 Synchr, arrhyt Proximal and distal No No Yes Yes
Pt. 5 + 80-150 Synchr, isol Proximal and distal No No Yes No

3 Pt. 6 - 80-200 Synchr, isol Proximal and distal Yes Yes Yes n.t
Pt. 8 — 100-15 Synchr, isol Proximal No No Yes n.t
pPt. 7 - 60-250 Synchr and asynchr, isol Proximal No Yes Yes n.t

4 Pt. 9 + 100-200 Synchr, arrhyt Proximal and distal No No Yes n.t.

5 Pt. 10 + 50-400 Synchr, arrhyt Proximal and distal Yes Yes Yes Yes

6 Pt. 12 + 100-150 Synchr and asynchr, Proximal and distal Yes Yes Yes n.t.

arrhyt

7 Pt. 14 + 150—400 Synch, arrhyt Proximal and distal Yes Yes Yes n.t.

8 Pt. 16 + 100-300 Synchr, arrhyt Proximal and distal No Yes Yes Yes

9 Pt. 17 - 100-200 Synch, arrhyt Distal Yes Yes Yes n.t

10 Pt. 18 + 100-300 Synchr and asynchr,, Proximal and distal No Yes Yes No

arrhyt
11 Pt. 20 + 100-150 Synch, arrhyt Proximal and distal Yes Yes Yes n.t

n.t.: not tested; synchr: synchronous; asynchr: asynchronous; isol: isolated; arrhyt: arrhythmic.
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The Arginine Growth Hormone Stimulation Test in Bradykinetic-Rigid Parkinsonisms

*Maria Teresa Pellecchia, MD, Katia Longo, MD, Michela Manfredi, MD, Claudio Lucetti, MD, Giovanni Cossu, MD, Alfredo Petrone, MD,
Roberto Marconi, MD, Mariachiara Sensi, MD, Antonio Epifanio, MD, Roberto Eleopra, MD, Roberta Marchese, MD, Tomaso Scaravilli, MD,
Letterio Morgante, MD, Giovanni Abbruzzese, MD, Ubaldo Bonuccelli, MD, Edoardo Donati, MD, Rosario Pivonello, MD, Annamaria Colao,
MD, and Paolo Barone, MD

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

TILFZERFICEDERIVEY (growth hormone;
GH) BRI E, N—F2V VB2 RRERE
(Parkinsonian variant of multiple system atrophy;
MSA-P) &HFEME/N—F >V VK (Parkinson's
disease; PD) &DERIICBEM CTH D, AAFZDERIL,
TIVFEZ VB GH 7B RIME R IC K DET R M
i & (progressive supranuclear palsy; PSP),
MSA-P, PDOERIBEZFM T 52 & TH Do
MSA-P & 26 i, PSP £%& 23 4, PD &% 26 4,
REFREES 80 Alic I T oa5%, mEEAR
ZHIL T GH RISZRELco GHIREEZDRSIE
DERBLEEICIE ANOVA & Bonferroni BEZRL V=,
ZEEEBFEREME (ROC) iz TL, MSA-P, PSP,
PD DERICREBELI=TILFEZ DAY M 7 EZR
E LT, GH D&ESfElE, PD & (8.74 = 0.98 ug/L),

PSP 2 (6.64 = 0.82 pg/L), X3fRE* (8.59 + 0.44
ug/L) ICEEN, MSA-P & (1.46 £ 0.29 pg/L) TH
BICEN Dz (p <0.01), PSP E&TIS, PDEED
FJONIBBIREEEICLEN, GH DESENENTHIRT D
RN HS>NIze 71V hATER 4 ug/L ELIEIBE,
T7ILFEZ & GH 73BRIEEEED PD & MSA-P &M
ERICHITDREEITNR%, HEEITIB%THY,
PSP & MSA-P EMDEERIICHITDREEIL 78%, RHEE
13 96%TH oz 7ZILFZ NI T D GH RIGICED
T,PD BKU PSP & MSA-P 25 \BETERITE 2,
PSPEED7IVFZUIIW T 2/BAN MRS,
MSA-P BEEIFERY EENRHEEEY PD 2EE—
BLEN Dlce SEIDHERND, GH 2z FIEHT A
IXHEBOEZEN PSP & MSA-P TIIBKEDZ ENVRIZ
Ins,

Movement Disorders Vol. 23, No. 2, 2008, pp. 190-194

REFRILEY, PLEZVEERR, ETHZ EHRE, 2RASHE
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FIG. 2. Distributions of GH peaks after the arginine test in patients
with PD, PSP, or MSA-P. The continuous line indicates the optimum
cut-off value of 4 pg/L.
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Anger in Parkinson’s Disease: A Case-Control Study

*Yolanda Macias, PhD, Juliin Benito-Le6n MD, PhD, Elan D. Louis MD, MSc, and Antonio Cano-Vindel, PhD

*Parkinson’s Disease Association of Mostoles, Mostoles, Madrid, Spain

IN—=F>) %R (Parkinson’s disease; PD) ZB&(CId
RHEE EEERNSHEICAHON, EBEREE
RICHBEEICKEZL DT, ZARRTRIBORNYE
(VMRS E PD EDBBEAERSNCL\D, INET
PD ICBN\TZ DHEFEICRE T DIMRATHNTE
=1, PDICHITDBRMED MRS KU DIRE IS
B9 DXRMMNEIAZEIZ TN TR, RIFFETIE, 5
RO ER DREMZFHE I 272012, 6 IBED
RE &RV REIEE (anger expression |ndex) TR
=N s State-Trait Anger Expression Inventory-2
(STAXI-2) DRNRAEMZRV. &AL, #1D
DIEREMHD 126 D PD 2&E, FimbLUNMERE
NYYFSEL 126 DN REEBEEZWTRE L, PD
BEBIIIBRBEICEEN, RAIRY (BIBMICKE DT
WDIZE CORIDES)[(15.8+3.13317.9 £ 5.3,

BERRE (BYUDAPYISRYZ.S3DF54EmE) ] (9.
+2.53%410.5 = 3.0,p<0.001), RNJ%H:‘Ja%(J(ZG 1
+ 8.8%129.6 £ 9.4,p = 0.002) DL NILAYEL, [7&
DOREERE (RUZRICHHIVINATZ) T D18
@)l (14.0 £ 3.4 %4 12.2 £ 3.2, p < 0.001), [&
W DSNERIENE] (B DAPPISRY 25D 2 D% 4]
ADZETRYZI MO—)L T DMEME)] (18.6 £5.0
xf 16.1 £ 5.0, p <0.001), [&YDORAEBYIE (O
ZRLBIIICUSKESZAELIEY T LETRYZD
YhO—)Ld2MEmE] (143 +4.75413.0+45, p
<0.05) DLANIBENDIce INSDES, Fif,
MRIB RS DFERICDONVTHIEL /BT THER
SNnfc, #55  PD BEIS, HEICRUZRET DM
EAvEL, BUZINH T DMHEEN SN Dfc. SEIDRESR
Ic&kY, PD %\%L_&bhé%ﬁﬁ)\ﬁ’\]@lﬂ%ﬁ'ﬁ@ﬂﬂd){ J
Eh RSN,

p < 0.001), MgroRsy) (AR, MUZRKUDHEE)]
(19.2 £ 533 20.7 £ 6.0, p < 0.05), &4 D

Movement Disorders Vol. 23, No. 2, 2008, pp. 195-199

IN—F 2V U, EBEER, REMES

TABLE 1. Comparison of demographic and clinical characteristics of PD patients with
depressive symptoms vs. controls

PD patients (N = 126)  Controls (N = 126) P value
Age in years 67.7 = 8.9 (69) 67.1 = 9.6 (68) 0.66%
Gender (female) 63 (50%) 63 (50%) 1.00°
Hoehn and Yahr stage Stage I = 3 Not applicable

Stage II = 64

Stage III = 47

Stage IV = 12
Disease duration (yr) 6.6 £52(5) Not applicable
Tridimensional depression questionnaire ~ 52.8 * 22.5 324 = 17.7 <0.001*

Results are means = SD, and (medians).
“Mann-Whitney U test.

>y test.
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Freezing of Gait and Executive Functions in Patients with Parkinson’s Disease

*. **Marianna Amboni, MD, Autilia Cozzolino, MD, Katia Longo, MD, Marina Picillo, MD, and Paolo Barone, MD, PhD

*Department of Neurological Sciences, University “Federico II,” Naples, Italy
**[stituto di Diagnosi e Cura “Hermitage Capodimonte,” Naples, Italy

I AR (freezing of gait; FOG) (3/X—F2V IR
(Parkinson’s disease; PD) B&EICKADNDEIR
THhY, BHEEORELELD, FOG IFBEHLEHEL .
FOG IJEIREDREEMERT, BEIIZOBIISITE
E&RIMA - M I DI ENTERL FOG IIBHEEIC
AONDIERTHDICENNDDOT, ZORBERIIR
BATH D, BISREDKEEEEH D \VIRIEE - KRKE
[EMREDEERRT (disconnection) A'FOG ICEES S
DEEZONDIEND, AT CIIHROIEZNIEE
ICK DT PD BEDRITAEMEEZRET LTz, [ onl
HICT < ABRZEEHDS (FOG+) #HEIPD £2& 13 4l
(Hoehn & Yahr (HY) scale D2 O7=2.5) &, i
HY scale X7 - i#mEIEZE Y Y FS B2 9 <HIR

RAEX/2IFHNODIIERZHDEBEIFLVEN D Th
S50 PD £&(Zx3L, Unified Parkinson’s Disease
Rating Scale (UPDRS), FOG &fZ, Mini Mental
State Examination (MMSE), frontal assessment
battery (FAB), &&= RIGE (phonemic verbal
fluency) #&#&, Stroop test (BIEF, 5 IMER), ten-
point clock test (TPCT) |CkDFHfiE{TD/c, 2 B
T UPDRS &0 MMSE DR A7 |CEIFHAONIEH D
Tzo FAB, E8BRBE, TPCTDEXI7IF, FOG —
BELVEFOG+BETHEICEN DI (FAB:p=
0.008, ExXE&BARBE p=0.011, TPCT:p =
0.024), #HBPD BETIZL, FOG LRIZAERKBESRERD
AOT7E T EDOBICEEUNERDONT .

RatEbhialy (FOG—) PDEE 15 flZRE LT,

Movement Disorders Vol. 23, No. 3, 2008, pp. 395-400

Key Word I R S =RWACE DAYV -~ <o 1-1-

TABLE 2. Cognitive evaluation®

FOG+ (n = 13) FOG— (n = 15) P value
Verbal fluency 29.19 = 5.97 37.50 £9.43 0.011
FAB 14.0 £ 2.16 1595 = 1.33 0.008
TPCT 5.85 +2.70 7.73 = 1.33 0.024
Stroop II 36.55 = 8.68 44.67 £ 473 0.004
Stroop III 1824 £53 21.42 £ 382 0.077

Values are mean * SD.
“Scores are age and education adjusted.
FAB: frontal assessment battery; TPCT: ten-point clock test.
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FIG. 1. Correlations between FOG-Questionnaire (fogquest) scores and FAB (fab), verbal fluency (vflu), Stroop II (stroop2), and TPCT (tpct) scores.

Squares: FOG—; Circles: FOG+.
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Decision Making in Parkinson’s Disease: Analysis of Behavioral and Physiological Patterns in the
Iowa Gambling Task

*Mutsutaka Kobayakawa, PhD, Shinichi Koyama, PhD, Masaru Mimura, MD, and Mitsuru Kawamura, MD

*Department of Neurology, Showa University School of Medicine, Tokyo, Japan

REDHIFTIE, /N—F>V K (Parkinson's
disease; PD) (CHEDHERIRABEEDEENWESN
Thd, LML, ZhIZHESTPD BEDTHICEEN
ELDNEDIMIDNTIE, BEBERDORMN DD, &
MROBERIE, lowa Gambling Task (IGT) ZFL\T
PD BEDEEARAEZETI DI ETH D, BIEZEH
HIEIEIPD BEZZHMBEEL,IGTZEM L1z, 1,
RIBNEEDREELT, IGT EfeHhICKREI V505
>V ZRIE (skin conductance response; SCR) %ECEx
L7 IGTICH T, PDEZIIEETR (normal
control; NC) #E&RE(CLEN, U ODENAFEH—
ROIAERIRT DHEEICH DIz, £z, BEBAERISSK

BRERE, lowa Gambling Task, EEIF U5 ARG, #H=

OS2 1T722D SCRIF, NCHEERELWUE
PD BETEN Dco PD BENTRIVDERETD
e, Fip, FE, EMREVGERANMEEE PDEERLC
SHEELEN DI, DLEDHERN D, PD BEDERA
ElS, MOBAEEL VL, CLAERBZDEDICHE
ZRITHY, PDBEDS') R ITEICITRIBHIRIS
DZLEHEELTLD I ENER SN, PDEED
T8HE KU SCRD/NY—1F, BREICEEDHDE
ZLERML TV, PDBEICHONDE') R T %ER
O[S, kAR (U X IHEIADBES A RSN T
%) DHEEEEICKUERATEDEEALND,
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FIG. 1. Results from the lowa Gambling Task. Significant differences were observed between the amount made by PD patients and that made by
the normal control subjects (A). The total IGT scores (B) and IGT scores for each block of 20 card selections (C) were significantly different. PD
patients chose risky decks significantly more frequently than the NC subjects.
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FIG. 2. Results from the SCR analysis. PD patients generated lower anticipatory (A), reward (B), and punishment (C) SCRs than the NC subjects.
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'C-raclopride PET (Z & % fi##r

Therapeutic Effect of Repetitive Transcranial Magnetic Stimulation in Parkinson’s Disease: Analysis
of [''C] Raclopride PET Study

*Ji Youn Kim, MD, Eun Joo Chung, MD, Won Yong Lee, MD, PhD, Hee Young Shin, MD, Gyeong Han Lee, MD, PhD, Yearn-Seong Choe, MD,
PhD, Yong Choi, PhD, and Byeong Joon Kim, MD, PhD

*Department of Neurology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

RIEFZEER SR (repetitive transcranial magnetic
stimulation; rTMS) (3, /X\—F2 % (Parkinson’s
disease; PD) ([CBMEBRFEEL TREASN TS/,
LAL, PDICXd S rTMS DAELEDMES LV F
T ZERMRICDNTIE, FEESHIE DTG
(Vo PDICHITD rTMS DAE EDMES KV F/ld
To R MRERET I D28, PD BE 9 FIIC (TMS &
2 EIZEMEL, ZDHI# T Unified Parkinson’s Disease
Rating Scale (UPDRS) Part Il GE&)) DX A7 HBKV*
"C-raclopride PET ([CKD##RESN R/XI VEEZLL
B, X off BiDiEs: 2 HE, ARE5 Hz ORI
158 5EDITMS (8 @ RERHESNRIED 90%)

Z2EIChicY, ERNBNMIDEEKEE (motor
cortex; MC) DFEMEIEICEMREL o MCAD—1R
rTMS #E 1T %, F ¥ raclopride # & & (binding
potential; BP) (&, RIBAIDHK S KU RIRZEETS
ITTRS(ENZEN—4.9%B KV~ 6.5%) (p > 0.05),
FERRFE IR DR B FURKZBH THETL TV
(ZNZN—6.6%, p > 005KV - 12.1%, p=
0.049), UPDRS Part Il GE&)) DAOA7IIBERICET
LTz (35.0 £ 14175 32.0 £ 134 (21KF, p
= 0.049), —{8l rTMS [Z W IERIEBIDRE G SRIALC
HL T raclopride BP AME R L7=Z &S, rTMS FETT
RICT S RRIEHEL DT ENRE NI,
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TABLE 1.  Clinical data of the enrolled Parkinson’s disease patients

Subjects Sex Age (yr) Disease duration (yr) More affected side H-Y stage Medication

1 Female 53 6 Left 2 Drug naive

2 Male 64 2 Right 1 Ropinirole, 3 mg/day

3 Male 54 6 Left 2 Levodopa, 600 mg/day
Ropinirole, 3 mg/day

4 Female 40 2 Left 2 Levodopa, 300 mg/day

5 Male 67 11 Right 3 Levodopa, 600 mg/day

6 Male 68 6 Left 2 Levodopa, 450 mg/day
Ropinirole, 6 mg/day

7 Male 43 3 Left 2 Levodopa, 300 mg/day
Ropinirole, 3 mg/day

8 Female 53 8 Right 2 Levodopa, 150 mg/day
Ropinirole, 1.5 mg/day

9 Female 60 4 Left 3 Levodopa, 300 mg/day
Ropinirole, 3 mg/day

Mean = SD Male: 5 55.8 = 10.0 53 =30 Right: 3 2.1 05
Female: 4 Left: 6

H-Y stage, Hoehn and Yahr stage.
SD, standard deviation.
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% change RAC BP
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FIG. 1. On the top, [''C] raclopride BP (baseline and following
r'TMS), from the caudate and putamen of the stimulated and nonstimu-
lated hemispheres, extracted with spherical regions of interests and
calculated using a simplified reference tissue (cerebellum) method to
measure changes in BP. On the bottom, the figure displays the per-
centage changes in [''C] raclopride BP for the stimulated (black bar)
and nonstimulated (gray bar) hemispheres. The magnitude of change in
binding was significant in the caudate of nonstimulated hemisphere
(P < 0.05 by Wilcoxon signed rank test).
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Mirror Movements in Patients with Parkinson’s Disease

*Donatella Ottaviani, MD, Dorina Tiple, MD, Antonio Suppa, MD, Carlo Colosimo, MD, Giovanni Fabbrini, MD, Massimo Cincotta, MD, Gio-
vanni Defazio, MD, and Alfredo Berardelli, MD

*Department of Neurological Sciences and Neuromed Institute (IRCCS), “La Sapienza” University of Rome, Rome, Italy
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§E1%ZE) (mirror movement; MM) &3, —RIDBER
EHFICRRIOBE —S & ERICH DN D REEEE
DZETHD, XARODEBIL, /N—F2V UK
(Parkinson's disease; PD) #£& 274 BB KO REH
E&& 100 BlOERHMET > 7 IICHNT MM DOFEIBSE
BEDHELEL, MM & PD BERGE DEEM 2 1251
9BZETHD, FED MM % Woods and Teuber
scale ICE>TRA7LIc. MM DEIREEIS, PD
BEODHNRERBRESVEEN D (29%3F 71%,
p < 0.0001). MM DAHBELEECTELY, BRERKER
S CIIEAIMDIBEEN N Dh, PD BEETIIE

BER, &EF), /N—FUURK

IC—IMTH O, N—F 2V UHELN—RIEDISS,
MM (ZEICREICELD, /S—F2Y UBEHN RIS
&, MM IFEEDHIVRICRDHONTze MM AR5 N
e PD EEIF, MM DEWNVEEICEEN, Hohen and
Yahr (HY) KD XI7HBRICEN Dz, BRI,
Woods and Teuber scale DX A7 THEL = MM D
BEL HY 2EOBICEH, BREERI RO (r
=—0.16, p<0.01), PD 8&Tl3bEDL, /N\—F
VI UBEEL DY REREEZNER SESDES
ENELDHEENEMICHEERERL, THICHEN MM
DERFBBEINMBEL LB OT\DEEZEZBND,
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TABLE 2. Distribution of the Woods and Teuber scale
scores for mirror movements in the various tasks in patients

with Parkinson’s disease and healthy subjects

Parkinsonian Healthy
patients subjects P
Woods and Teuber scale
Task 1: tapping the thumb
against the index finger 0.16
Score 1 29 32
Score 2 4 12
Score 3 0 0
Score 4 0 0
Task 2: finger-thumb opposition 0.24
Score 1 51 74
Score 2 17 35
Score 3 0 3
Score 4 0 0
Task 3: hand opening-closing 0.02
Score 1 29 37
Score 2 11 8
Score 3 6 0
Score 4 1 0
Task 4: First dorsal interosseous
muscle isometric
contraction 0.32
Score 1 22 19
Score 2 6 8
Score 3 0 1
Score 4 0 0

X° test(Fisher exact test when appropriate).

Abstract

TABLE 3. Demographic and clinical characteristics of
Parkinson’s disease patients with and without mirror

movements

Parkinson’s

Parkinson’s disease
disease patients
patients without
with mirror mirror
movements movements P values
Number 76 186
Sex (men/women) 45/31 108/78 0.86
Mean age (years) = SD 67.6 =82 693x93 0.17
Mean disease duration (years)
+ SD 6.9 5.7 8357 0.072
UPDRS (mean = SD)
Tremor 29+%3 3.1 £33 0.34
Rigidity 6.1 £2.7 6.1 £3.2 0.43
Bradykinesia 103 £45 107 £49 0.53
Hoehn-Yahr staging (%)
1 9 (12%) 15 (8%)
1.5 8 (10%) 17 (9%) 0.042
2 29 (38%) 61 (33%)
2.5 14 (18%) 20 (11%)
3 13 (17%) 36 (19%) 0.003
4 3 (4%) 33 (18%)
5 0 (0%) 4 (2%)
Mean *= SD 33+1.3 39+1.5
Levodopa treatment
Number of patients (%) 57 (75%) 150 (80%) 0.31
Daily dose (mg) 518 £269 567 £290  0.27
Duration (months) 67 = 67 78 £ 66 0.29
Dopamine agonist treatment
Number of patients (%) 40 (52%) 85 (46%) 0.31
Duration 39 = 46 34 + 45 0.52
Motor fluctuations (%) 30 (39%) 82 (44%) 0.5
Dyskinesia (%) 18 (24%) 63 (34%) 0.32

P by x* test(Fisher’s exact test when appropriate) and Mann-Whit-

ney U test.
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The Relationship Between Impulsivity and Impulse Control Disorders in Parkinson’s Disease

*loannis U. Isaias, MD, Chiara Siri, PhD, Roberto Cilia, MD, Danilo De Gaspari, MS, Gianni Pezzoli, MD, and Angelo Antonini, MD

*Parkinson Institute, Istituti Clinici di Perfezionamento, Milan, Italy

IN—F> ¥ (Parkinson’s disease; PD) B&ETIS,
R/NZ AEENMEERFCRRHEL TRABITEEEN R D
EEZON, BECOBBENRBHASNDKDITHE DTN
Do FHARTIE, TEAED RNV T7IZINBLYV
LR/ (L-R/Y) #5%2%1F, SBABENESTHD
i Lo PD && 50 & @B IREERE 100 flzxd
RIC, MBRIRMETE - SBBHNEMITE - BREERS
fEZ |4 Minnesota Impulsive Disorders Interview (MIDI)
T, RMBETE(IZ South Oaks Gambling Screen (SOGS)
T, @IS Barratt Impulsiveness Scale T, @@
¥ Maudsley Obsessional-Compulsive Inventory C,
#)5DlZ Geriatric Depression Scale TZNZNEHEL
foo 28ELT, PDEED 28% (14/50 ) @&

FER#EE E D 20% (20/100 f) T, MIDI &7z 13
SOGS X7 |ICEEHEEEZ~ I BBETEIN 1 DA
LSRN EENE(p=0.006), 583814 (p <0.001),
#>5D (p<0.001) ORA7IL, *HEREELWUE PD B#
TENDfc. PDEICHN\TEHEENY, @8, #M>DO0
BAOAT7OHEREMIIROOSNEN Dz PDETIE, B
MTEEMER DT SEDIZESIC MIDI TEEHIEEE &
HESNDHERNLERLLD, RN AEEMEERRIDR
EVRBRBECOBICERISRDONTE N DI, BB
BESWRECLZ AN, BLVEREPIISDE
WO BEBADRBRZRMRFICLY, BELLI IV
WRBEZRTD PD BEORBTHNEBNTDEER
b,
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TABLE 1. Number of PD patients and healthy controls
(male patients in brackets) with ICDs and domain

distribution
ICDs scales PD Controls

MIDI CB 5(1) 9(1)
MIDI ED 1 6(Q)
MIDI CS 2(1) 1(1)
SOGS 1 1
CB + CS 2(2)

CB + ED 1(1) 1(1)
ED + CS 0 1(1)
CB + CS + ED 0 1(1)
CB + CS + SOGS 1(1) 0
CB + ED + SOGS 1(1) 0

MIDI, Minnesota Impulsive Disorders Interview; CB, compulsive
buying; ED, intermittent explosive disorder; CS, compulsive sexual
behavior; SOGS, South Oaks Gambling Screen: (pathological gam-
bling).

Table 2. Parkinson’s disease patients and healthy controls with and without impulse control disorders

All patients

PD patients (n = 50) ICDs positive (n = 14) ICDs negative (n = 36) P value
Men, no (%) 31 (62%) 7 (50%) 24 (67%) 0.02
Age (yr) 65 (9) 60 (9) 47-76 65 (9) 51-80 0.04
Education (yr) 94) 10 (5) 5-17 9 (4) 5-17 0.64
BIS-11A 50.4 (11.7) 57.5 (10) 38-75 47.6 (11.3) 32-76 0.006
BIS-11A men 53 (11) 61.1(7) 53-75 50.7 (11) 30-76 0.02
BIS-11A women 45 (11) 53.8 (11.7) 38-70 41.2 (9.1) 32-3 0.02
GDS-15 4.3 (3.4) 6.0 (3.7) 1-13 3.6(3) 0-12 0.02
MOCI 7(5) 8.5(4) 3-16 6.5(5.3) 0-19 0.2
PD duration (yr) 9(5) 9(5) 4-24 8(5) 1-26 0.69
Total LEDD (mg/day) 631 (280) 656 (252) 290-1250 622 (294) 250-1205 0.7
Time on therapy (mo) 71.7 (63.7) 68 (71) 13-286 73 (61) 12-312 0.8
UPDRS III 18.2 (6.3) 16.7 (6) 6-26 18.8 (6.4) 5-30 0.3

All subjects

Healthy controls (n = 100) ICDs positive (n = 20) ICDs negative (n = 80) P value
Men, no (%) 47 (47%) 7 (35%) 40 (50%) 0.3
Age (yr) 61 (9) 55(7) 41-67 63 (9) 40-80 0.001
Education (yr) 11(5) 12 (5) 5-17 10 (5) 5-17 0.14
BIS-11A 46 (9.5) 51.2(9) 36-66 44.1 (9.3) 32-67 0.003
BIS-11A men 44.7 (9.7) 53.3(7.8) 36-58 43.3 (8.7) 31-64 0.007
BIS-11A women 47 (9.2) 50.1(9.5) 40-66 46.0 (9.7) 32-67 0.19
GDS-15 2.5(2.6) 3.8(2.8) 0-9 2(2.5) 0-13 0.008
MOCI 3.7 (3.8) n.a. n.a.

Values are expressed as mean, standard deviation, and range (unless otherwise indicated); P values refer to ICDs positive vs.
negative sub-scores.
Abbreviations are described in the text.
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Multicenter Study on Deep Brain Stimulation in Parkinson’s Disease: An Independent Assessment of
Reported Adverse Events at 4 Years

* **Marwan 1. Hariz, MD, PhD, Stig Rehncrona, MD, PhD, Niall P. Quinn, MD, Johannes D. Speelman, MD, PhD, Carin Wensing, and the Mul-
ticentre Advanced Parkinson’s Disease Deep Brain Stimulation Group

*Sobell Department of Motor Neuroscience and Movement Disorders, Institute of Neurology, Queen Square, London, United Kingdom
**Department of Neurosurgery, University Hospital, Umed, Sweden

8 & | K DB HEEER T, fiK MX% (subthalamic
nucleus; STN) (49 ) F/IFXBEIKNEL (internal
globus pallidus; GPi) (20 ) ~OFEREHRIE (deep
brain stimulation; DBS) X J7o&fTHR/N\—F2 >
7= (Parkinson's disease; PD) B& 69 ffl&=%(,
it 4 FTROONDFHHNEEEER (adverse
event; AE) &2 L/-EMEESHETLIC, N—X
S UBFICIIBEOSER, 4R, BREE, WRKIZIFE
AEEITAONT, BIFAEBEERELEKTCH D,

DBS Z2%77=B&D 35%T 8 HikE =N/, AEDZ
IBBELEFHESNT, [RIBECIRHBFFO®S T
RIRTDIENMESNTL Ve, AE DRERDISL, FEE,
H17, NS URINMUTHEL, B - B - TEIEEIC
FEE5Z, nodz<I3 STN DBS 2% I1=E2&
BRIz, AENRRLICBEERRLAN OIZE
EztB DL, STN DBSBTIE, AEZRIELICE
ZIBFHENRLS, R=X 51 VEICHITDHTEE
LREHEENLUBSETH DT,

AE I STN DBS ZRIFcBED 53%T 64 4+, GPi-
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TABLE 3. Distribution of the adverse events (AEs) in patients with STN and GPi DBS, according to severity

TABLE 2. Distribution and details of adverse events (AEs)

at 4 years in patients with STN and GPi DBS

STN DBS GPi DBS
No of patients 49 20
No. (%) of patients with AE 26 (53%) 7 (35%)
Total no. of AE 64 8
No. of AE No. of AE
(%) (%)
Cognition/memory decline, psychiatric
disturbances 12 (18.8) 1(12.5)
Depression/apathy/anxiety mood
disturbance 347 0
Hypersexuality 1(1.5) 1(12.5)
Speech
difficulties/dysphonia/dysarthria 9 (14.1) 1(12.5)
Dysphagia 3(4.7) 0
Dysequilibrium/falls/balance
disturbances 8 (12.5) 0
Gait disorders 9 (14.1) 0
Dystonia/cramps/pain/tightness 1(1.5) 1(12.5)
Dyskinesias 1(1.5) 1(12.5)
Sleep disorders 2@3.D) 1(12.5)
Increased PD symptoms 1(1.5) 1(12.5)
Motor fluctuations 1(1.5) 0
Weakness/fatigue/decreased endurance 2(3.1) 0
Eyelid-opening apraxia 2(3.1) 1(12.5)
Drooling 2(@3.D) 0
Orthostatism 1(1.5) 0
Double vision 1(1.5) 0
Pain 2(3.1) 0
Paresis 1(1.5) 0
Bone fracture 2@3.D) 0

Abstract

STN patients

GPi patients

Mild Moderate Severe Mild Moderate Severe
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Cognition/memory decline, psychiatric disturbances 4(8) 7(14.3) 1(2) 1(5 0 0
Depression/apathy/anxiety mood disturbance 0 3(6) 0 0 0 0
Hypersexuality 0 0 1(2) 1(5) 0 0
Speech difficulties/dysphonia/dysarthria 24 3(6) 4(8) 0 0 1(5)
Dysphagia 1(2) 1(2) 1(2) 0 0 0
Dysequilibrium/falls/balance disturbances 24 5(10.2) 1(2) 0 0 0
Gait disorders 2(4) 3(6) 4(8) 0 0 0
Dystonia/cramps/pain/tightness 1(2) 0 0 0 0 1(5)
Dyskinesias 0 1(2) 0 0 0 1(5)
Sleep disorders 12) 1(2) 0 0 1(5) 0
Increased PD symptoms 0 0 1(2) 0 0 1(5)
Motor fluctuations 0 12) 0 0 0 0
Weakness/fatigue/decreased endurance 1(2) 1(2) 0 0 0 0
Blepharospasm/eyelid-opening apraxia 1(2) 0 1(2) 0 0 1(5)
Drooling 0 1(2) 1(2) 0 0 0
Orthostatism 0 0 1) 0 0 0
Double vision 0 1(2) 0 0 0 0
Pain 0 2(4) 0 0 0 0
Paresis 0 1(2) 0 0 0 0
Bone fracture 0 0 24 0 0 0
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PRI AL S — & >V e - iR & LRRK2 814
WA Y)—=F
Tremor Dominant Parkinsonism: Clinical Description and LRRK2 Mutation Screening

*Jordi Clarimén, PhD, Javier Pagonabarraga, MD, Coro Paisan-Ruiz, PhD, Antonia Campolongo, BSc, Berta Pascual-Sedano, MD, PhD, José-
Félix Marti-Mass6, MD, PhD, Andrew B. Singleton, PhD, and Jaime Kulisevsky, MD, PhD

*Memory Unit, Alzheimer’s Laboratory, and Centro de Investigacion Biomédica en Red (CIBERNED), Neurology Department, Sant Pau Hospital,
Barcelona, Spain

IR BB/ N—F 2 ViEREE (tremor dominant
parkinsonism; TDP) D#F#i& LT, LTS KUENE
FHRE AN OBECTHD I &, /N—F 2V V#gEh
BECTHDILE, EMEENDRIEENFRA TSR
&, BRM/N—F2V 295" (idiopathic Parkinson's
disease; PD) LWEFENBRFCTHDIENEITON
%, AT TIE, TDP BE 26 flDERKEGE RIFRFA
HRET D, FHBRFRHEBIZI65 3FTHY, BE
D 61.5%|IRMDRIEEN RO SN, 73%|IFEEE
ERBELEN DI, T, BEDOE5.4%TIT
123|-loflupane SPECT THEFRIED L —HERAHA
BRLTHY, REFREETIIREL26 (22 F))

N2BEICRLENVERSIOEESEEZL-SL T
=hY, —7h, BEDORF¥TIIERSKU/ Z/I3BER
EIIBRANICEBELDZ EdBh o, &z, AR
TIIEBEICPH\T, leucine-rich repeat kinase 2
(LRRK2) B=¥DE2I—T+« VJEgE—0I
20 Ulc, BRETODAER, FiRICEH Sz Val2390Met
ZE(F, D 864 DHEBEMICIIFBDOONEN Dfce S
EBIDFHERND, LRRK2 ZEICHSEBRREIIZETHD
ZENRBEINT, F/z, TDPIEPD 2RI MLAIS
EEND 1 DOYTHIATTHY, FEEFHELT, &
BEEA SR ARITIZ/NN—F Y VRSB ET
HDZE, BIUFRNIVIRFCHDIENEITOND,

TEENROONIz. BIERSIUOREHFIREBDEH
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TABLE 1. Demographic and clinical characteristics of the patients.

Abstract

Time
tolst UPDRS-III 1st UPDRS-III
Patient Age at Family Initial visit Follow Clinical visit Tot/TS/ Last visit Tot/

N/Gender onset history symptoms™* (yr) up (yr)  examination™* PIGD (Rt) TS/PIGD (Rt) DAT#*** Hyposmia
1/F 72 No ATT 5 6 RT,AT,R 7/6/0 (>1.5) 10/8/0 (>1.5) N Yes
2/M 54 Yes ATT 5 7 RT,AT,R,B 5/5/0 (>1.5) 18/6/1 (>1.5) A Yes
3/F 73 Yes ATT 2 3 RT,AT 3/3/0 (>1.5) 5/5/0 (>1.5) N NA
4/F 61 No ATT + RTT 2 6 RT,AT 6/4/0 (>1.5) 10/6/0 (>1.5) N Yes
S/F 65 Yes ATT 7 10 RT,AT,R,B 4/4/0 (>1.5) 20/7/2 (>1.5) A Yes
6/F 61 Yes ATT 4 6 RT,AT 6/6/0 (>1.5) 12/9/0 (>1.5) N Yes
7/F 67 Yes ATT + RTT 1 6 RT,AT 4/4/0 (>1.5) 6/6/0 (>1.5) N Yes
8/M 57 Yes ATT 10 14 RT,AT,R 4/4/0 (>1.5) 9/7/1 (>1.5) A Yes
9/F 72 No ATT + RTT 5 10 RT,AT,B 8/8/0 (>1.5) 19/8/2 (>1.5) A Yes
10/F 58 Yes ATT 6 11 RT,AT,R,B 5/5/0 (>1.5) 18/8/2 (>1.5) A Yes
11/M 75 Yes ATT + RTT 3 5 RT,AT,R,B 7/7/0 (>1.5) 14/8/1 (>1.5) N Yes
12/F 75 No ATT + RTT 2 3 RT,AT,R 8/7/1 (>1.5) 18/7/2 (>1.5) A Yes
13/F 72 Yes ATT 5 7 RT,AT 2/2/0 (>1.5) 4/4/0 (>1.5) N Yes
14/M 58 No ATT + RTT 2 3 RT,AT 5/5/0 (>1.5) 10/7/0 (>1.5) A Yes
15/M 65 No ATT 2 4 RT,AT,R,B 4/4/0 (>1.5) 16/8/1 (>1.5) A Yes
16/F 60 Yes ATT + RTT 7 6 RT,AT,R,B 5/5/0 (>1.5) 18/9/2 (>1.5) /A Yes
17/F 68 Yes ATT 5 7 RT,AT,R 3/3/0 (>1.5) 13/7/1 (>1.5) A NA
18/M 74 No ATT+RTT 1 3 RT,AT,B 7/7/0 (>1.5) 12/7/2 (>1.5) N Yes
19/F 73 No ATT+RTT 3 6 RT.AT,B 4/4/0 (>1.5) 7/7/0 (>1.5) N Yes
20/F 77 Yes ATT 2 4 RT,AT,B 3/3/0 (>1.5) 8/7/1 (>1.5) A NA
21/F 70 No ATT 1 2 RT,AT,R,B 4/4/0 (>1.5) 9/6/1 (>1.5) A Yes
22/M 66 Yes ATT + RTT 1 7 RT.AT,R.B 7/7/0 (>1.5) 18/9/2 (>1.5) A NA
23/F 65 Yes ATT 10 13 RT,AT,B 5/5/0 (>1.5) 17/8/1 (>1.5) A Yes
24/M 63 No ATT + RTT 1 9 RT,AT,R,B 5/5/0 (>1.5) 8/5/0 (>1.5) A Yes
25/M 52 Yes ATT + RTT 1 6 RT,AT,R,B 6/6/0 (>1.5) 14/8/1 (>1.5) A Yes
26/M 83 Yes ATT 3 5 RT,AT 3/3/0 (>1.5) 9/9/0 (>1.5) A Yes

*Initial symptoms were referred by the patients. ATT: action-type tremor; RTT: resting-type tremor.

#*Clinical examination refers to the last visit. RT: resting tremor; AT: action tremor; R: rigidity; B: Bradykinesia.

##%Altered (A) or not altered (N) SPECT.
UPDRS-III Tot, total UPDRS-III score; TS, tremor score (mean postural and action tremor scores of both hands and feet in UPDRS-III); PIGD, postural instability and
gait disturbances score (mean gait and postural instability scores in UPDRS III); Rt, ratio TS/PIGD.
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FIG. 1. (A) Electropherograms showing the LRRK2 exon 48 se-
quences flanking the ¢.G7168A heterozygous mutation in patient 15
(bottom) as well as a wild type genotype (top). Amino acid translations
are shown below. (B) Human Dardarin protein sequence aligned with

other orthologs.
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Combined Effects of Smoking, Coffee, and NSAIDs on Parkinson’s Disease Risk

*Karen M. Powers, BS, Denise M. Kay, PhD, Stewart A. Factor, DO, Cyrus P. Zabetian MD, MS, Donald S. Higgins, MD, Ali Samii, MD, John G.
Nutt, MD, Alida Griffith, MD, Berta Leis, PhD, John W. Roberts, MD, Erica D. Martinez, BS, Jennifer S. Montimurro, BS, Harvey Checkoway,
PhD, and Haydeh Payami, PhD

*Department of Environmental and Occupational Health Sciences, School of Public Health and Community Medicine, University of Washington,
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IN—F> ) %% (Parkinson’s disease; PD) #h', BRJE-
O—E—1BE - 3EX 704 RRFRIGEE (nonsteroidal
anti-inflammatory drug; NSAID) D&EF & ¥1HRESES
RICHDIEIFE2IHESNTDA, INOHDEE
MBIFCNETHREISINTLVEN, CNODERFHD
WEF 2 AFH LU 3EFDEAEHEE PD &EDEEE
MICDNVCEEZT D/, PD EE 1,186 6l & XA
§E 028 A1z RIS, BEEREMZRLERIXIRBMAT
HRNEL o AT IS NeuroGenetics Research
Consortium ICBNTEREL T, #HEEE (T, BE, J—E—
BHY, NSAID OFERICET2EENGERRICEEL
feo BREGOD T4y oEEAMEZRNTH Y Xt
(odds ratio; OR) Z#&t&E L7z, BUE, J—E—18E,

IN=F2VU %k, BIE d—kb—,

NSAID (OTC %) DERIIERRFELTPD #iE")
A% 20~ 30%BRICE TS 2RFHLU 3
HAFDEAEHOEICHINT, PDEERIITZENEN
37 ~ 49%H LUV 62%E T L7z, BYEE J—E—18H
Tld, REBBEENEADIEFRICIIINMETITD
@aEnHon, AERISMEDHEREIREBESNGC, 3E
FINCOEAEHLBZREIIT DL, BIE - O—E—18
RORENRESLNILT NSAID BRELHDEJ R
NB8TRETIDEHES N (OR=0.13, 95%1E
FXE= 0.06 ~ 0.29), AHRNEDEYFRIFHELN
RERRLTNHDHEDMIIDNTIE, SERET DB
Eh'HD.
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TABLE 4. Associations of Parkinson’s disease with NSAID use

Men and Women Men Women

NSAID use Cases  Controls  OR* 95% CI Cases  Controls  OR* 95% CI Cases  Controls  OR* 95% CI1
OTC

Never 483 310 1.0 Ref 334 153 1.0 Ref 149 157 1.0 Ref

Ever® 677 597 0.81  0.67-0.98 439 215 0.87  0.66-1.13 238 382 0.73  0.55-0.98
NSAID-years”

0 543 359 1.0 Ref 374 173 1.0 Ref 169 186 1.0 Ref

>0-1.4 198 177 0.80  0.62-1.04 125 66 0.82  0.57-1.18 73 111 0.76  0.53-1.11

1.5-3.0 190 193 0.75  0.58-0.97 122 68 0.79  0.55-1.13 68 125 0.69  0.47-1.01

>3 214 169 098  0.75-1.27 140 56 1.09  0.75-1.59 74 113 0.87  0.59-1.27
P for trend 0.387 0.908 0.244
Rx

Never 782 572 1.0 Ref 542 255 1.0 Ref 240 317 1.0 Ref

Ever® 368 321 092 0.76-1.13 225 103 099 0.75-1.32 143 218 0.87 0.66-1.14
NSAID-years”

0 805 590 1.0 Ref 560 260 1.0 Ref 245 330 1.0 Ref

>0-0.29 110 102 092  0.68-1.25 61 33 0.88  0.55-1.40 49 69 0.99  0.65-1.49

0.3-2.0 108 88 099  0.72-1.36 67 27 1.10  0.68-1.77 41 61 0.89  0.58-1.39

>2 122 106 097  0.72-1.30 74 34 097  0.62-1.51 48 72 0.96  0.63-1.44

P for trend 0.787 0.985 0.695
OTC or Rx

Never 408 256 1.0 Ref 289 131 1.0 Ref 119 125 1.0 Ref

Ever® 769 663 0.83  0.68-1.02 496 240 0.88  0.67-1.15 273 423 0.77  0.56-1.04

*QOdds ratio adjusted for smoking, coffee, age, ethnicity,and state (and gender for men and women combined)

“Includes those who said yes to NSAIDs but did not indicate how long.

PNSAID times/day X years.

TABLE 5. Joint effects of smoking, coffee, and NSAIDs
Men and Women Men Women
Exposure Cases  Controls ~ OR 95% CI Cases  Controls  OR 95% CI Cases  Controls  OR 95% CI1
A. Two-way categorical comparisons®
Smoking  Coffee
No Low 448 315 1.0 Ref 264 94 1.0 Ref 184 221 1.0 Ref
Yes Low 266 183 0.85 0.66-1.09 194 71 0.87 0.61-1.24 72 106 0.82  0.57-1.18
No High 207 166 0.80  0.62-1.05 128 58 0.76  0.52-1.13 79 108 0.82 0.57-1.17
Yes High 254 254 0.51  0.40-0.65 197 141 0.49  0.35-0.67 57 113 0.59  0.40-0.86
Smoking  NSAIDs
No No 226 126 1.0 Ref 141 55 1.0 Ref 85 71 1.0 Ref
Yes No 181 129 0.70  0.50-0.98 147 75 0.87 0.57-1.34 34 54 0.57  0.33-0.99
No Yes 429 355 0.78  0.59-1.03 251 97 0.99  0.66-1.47 178 258 0.65 0.44-0.95
Yes Yes 339 308 0.63  0.48-0.84 244 143 0.71  0.48-1.05 95 165 0.59  0.39-0.90
NSAIDs  Coffee
No Low 237 135 1.0 Ref 163 60 1.0 Ref 74 75 1.0 Ref
Yes Low 477 363 0.88  0.67-1.15 295 111 093  0.63-1.35 182 252 0.85 0.58-1.26
No High 170 120 082 0.59-1.14 125 70 0.74 0.48-1.14 45 50 1.03  0.61-1.75
Yes High 291 300 0.63 0.47-0.84 200 129 0.61  0.42-0.90 91 171 0.65 0.43-1.00
Smoking Coffee NSAIDs Cases Controls OR 95% CI1
B. Three-way categorical comparisons®
- = - No Low No 157 83 1.0 Ref
- =+ No Low Yes 291 232 0.76 0.54-1.06
-+ - No High No 69 43 0.77 0.47-1.25
-+ + No High Yes 138 123 0.62 0.43-0.91
+ - - Yes Low No 80 52 0.63 0.39-0.99
+ -+ Yes Low Yes 186 131 0.73 0.50-1.05
+ + - Yes High No 101 77 0.52 0.34-0.78
+ + + Yes High Yes 153 177 0.38 0.27-0.55
C. Three-way dose trends®

Lowest No Lowest No 107 63 1.0 Ref
Middle Any Any No/Yes 1057 822 0.74 0.53-1.04
Highest Highest Highest Yes 11 33 0.13 0.06-0.29

P for trend < 0.001.

ORs were adjusted for age, ethnicity, and state; and for gender for men and women combined; and mutually adjusted for smoking, NSAIDs and

coffee as appropriate

“Categories were defined as ever or never smoker (Yes, No), below or above median (60 cups/day X yrs ) consumption of coffee (low, high); and
ever or never use of OTC or Rx NSAID (Yes, No).
For dose trends, the lowest dose group included subjects who did not smoke and drank the least coffee (lowest quartile of <14 cups/day X yrs)
and never used NSAIDs. The highest dose group included subjects who smoked the heaviest (highest quartile of =40 pack-years), drank the most
coffee (highest quartile of =120 cups/day X yrs) and used OTC or Rx NSAIDs (small sample size prevented using highest dose for NSAIDs). The
middle group included all other subjects who did not qualify for the lowest or the highest strata.
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Nonmotor Symptoms as Presenting Complaints in Parkinson’s Disease: A Clinicopathological Study
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*Sean S. O’Sullivan, MRCPI, David R. Williams, PhD, David A. Gallagher, MRCP, Luke A. Massey, MRCP, Laura Silveira-Motiyama, MD, and
Andrew J. Lees, FRCP

*Reta Lila Weston Institute of Neurological Studies, Institute of Neurology, University College London, London, United Kingdom

JEESPEIR (nonmotor symptoms; NMS) (3, /S—
2295 (Parkinson's disease; PD) #&HBICHIT DR
HNDEBFERE L TRMEINDODOHD, £z, PD D)
FRHBICHITD NMS £, —BDEEDERKREGZER T D
BRELTELHEONTDA, REZHIEIBAS N
PDIEBICHITDERELTDNMS DERER, BHU
ICNMS HERREIEICRIZIFEICDIVTIFERSA TR
\o A3 TIE, Queen Square Brain Bank for
Neurological Diseases (CEfFS1, FIEFZHIIGEAS
7z PD e 433 BIDER%, ERIRIEGIEHEN ONE
L7z PDEZ& 4336l 916 (21%) H'NMS &=
FELNMS TRESHEICADNIZDIFER (15%),
BERBEE (3.9%), A& & /135D (2.5%) THol=

NMS &2 E:F &9 D185, PD DA ENDMHEEICH
% (Mann-Whitney U &%, p = 0.001), NMS ==
RETDEEL, WERISEREINDIEMN S, @
BARESUEEBEAMEDY OV FREISEBNSND
ZENBM O (BRAMEICEBNSNDSEE  NMS
ZERETDEER D%, EBFEREETREITDES
BE44.2%, HAZ%Ht&EEp < 0.0001), HWEZMIC

HEN/=PD BEICHNT, NMSIZFEFELTHE
WTHDH, MERORZICKY, BENICREYRE
ZFRNADTHON T2 I8N H D, FRELTD
NMS IE, BENI T DEPEEDINRICIIEEZ RIF
RN, BOVBRBEEERL TS (1 ZEEE
p=0.016),
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TABLE 1. Patient characteristics and presenting symptoms

Cases without “motor
symptoms” at

Cases with “motor
symptoms” at

Total cases presentation presentation
(N = 433) (N = 342) (N =91) P value
Male:female (%) 274:159 (63:37%) 215:127 (63:37%) 59:32 (65:35%) NS*
Number of patients with a documented family history 31 (7%) 28 (8.2%) 3(3.3%) 0.08*
of PD (%)
Age of PD onset mean = SD 60.9 = 10.4 years 60.6 = 10.6 years 61.9 £ 9.5 years NSP
Interval between symptom onset and diagnosis of 1.1 (0.9-2.4) 1.0 (0.8-2.2) 1.6 (1.0-3.0) 0.001¢
PD; median, interquartile range (years)
Duration of PD before death; mean = SD (years) 149 =69 153 +7.0 134+ 6.6 0.016°
Age of death; mean = SD 758 £ 7.4 759 =7.6 753 £ 6.6 NSP
First symptoms including tremor 196 (45.3%) 196 (57.3%) 0 N/A
First symptoms including bradykinesia 136 (31.4%) 136 (39.8%) 0 N/A
First symptoms including rigidity 44 (10.2%) 44 (12.9%) 0 N/A
First symptoms including unspecified gait disturbance 51 (11.8%) 51 (14.9%) 0 N/A
First symptoms including pain 65 (15%) 17 (5%) 48 (52.7%) N/A
First symptoms including urinary dysfunction 17 (3.9%) 2 (0.6%) 15 (16.5%) N/A
First symptoms including depression or anxiety 11 (2.5%) 0 11 (12.1%) N/A
Other symptoms 59 (13.6%) 34 (9.9%) 25 (27.5%) N/A

a 2

"Student’s r-test.
‘Mann-Whitney U.
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The Emerging Neuropathology of Essential Tremor

Ko K, K, #5Elan D. Louis, MD, MSc, and Jean Paul G. Vonsattel, MD
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KEEMIRE, (essential tremor; ET) IFRE KL< AN HONDEBHEHME(LD—FHABEOMNTKEIDDOH
DHBREED 1 DTHDN, TNEARFICREERD 2, ZOEDHARITET DREEEDERAERIES
ﬁh?b\ﬁb\%@?ﬁéfﬁ%?%?@éo ETDERICHDRE &I, ZDELKAONDEEEEDABARNEICSE
BREIZ(CD\CIE, RIAZTEREDOFHNUSZDON®D ZRAEDEEZEZOND,
fh@#?k#,ﬁﬁ?@%ﬁﬁ%[&U,ET%ﬁE
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FIG. 1. Two LBVET cases. Two panels on left are Hematoxylin and
Eosin (H&E) or Luxol Fast Blue and H&E (LH&E) stained sections of
the LC in a first ET case (top, 400X) and a second ET case (bottom,
200X) showing multiple Lewy bodies (arrows). The top right panel
(200X) shows an alpha-synuclein-stained section of numerous Lewy
bodies in the LC of one of these ET cases. The bottom right panel is an
alpha-synuclein-stained section of the substantia nigra pars compacta
(100X) showing normal pigmentation and cellularity, and complete
absence of Lewy bodies or Lewy neurites in one of these ET cases.
(Permissions for Figure 1 as follows: Figure 1, top left and top right:
Archives of Neurology, 2005, volume 62, page 1006, Copyright ©
2005, American Medical Association. All rights reserved. Figure 1,
bottom left and bottom right: Louis et al. Neuropathologic findings in
essential tremor. Neurology, 2006;66:1756-1759.)

35



36

Abstract
REROGERRTC S Vit LR ED A =7 EH
DEHDEHNHE I NS - Bt 2 N HEE & U7z & M1
Zy il B D A

Pallidal Deep Brain Stimulation Improves Quality of Life in Segmental and Generalized Dystonia:
Results from a Prospective, Randomized Sham-Controlled Trial

Joerg Mueller, MD, Inger M. Skogseid, MD, Reiner Benecke, MD, Andreas Kupsch, MD, Thomas Trottenberg, MD, Werner Poewe, MD, Gerd H.
Schneider, MD, Wilhelm Eisner, MD, Alexander Wolters, MD, J.U. Miiller, MD, Giinther Deuschl, MD, Marcus O. Pinsker, MD, Geir K. Roeste,
MD, Juliane Vollmer-Haase, MD, Angela Brentrup, MD, Martin Krause, MD, Volker Tronnier, MD, Alfons Schnitzler, MD, Jiiergen Voges, MD,
Guido Nikkhah MD, PhD, Jan Vesper, MD, Markus Naumann, MD, and Jens Volkmann, MD, for the Deep-Brain Stimulation for Dystonia Study
Group

AT TIE, —REDREECZANZT7E2BM AN HRQoL WERICHE Lz, F—T U INLDERHER
Z7ICBITEDRERRIE (deep brain stimulation; T3, 6 »BED®RRIEHE, SF-36 DY NTODHEE
DBS) SBERRBELLRLUCBUDEEATREABRD TEERAUENROON. ULEDIERAD, DBS (I
—RELT, BEBEDEEDE (health-related —AMIINZ7EEDHRQOL ICHFEESXDZE
quality of life; HRQoL) % SF-36 TaMfiL 7z, &kl ARSI,

BMESREE T D 3 HAROHERE, RRMEEDAT
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FIG. 1. SF-36 domain scores of individ-
ual patients were z-transformed and re-
lated to the percentile level of the age-
matched German normal population.
Differences are considered relevant if
they exceed one SD (z = *1). PF, phys-
ical function; SF, social function; RP,
role limitations due to physical problems;
RE, role limitations due to emotional
problems; MH, mental health; VT, vital-
ity; BP, bodily pain; GH, general
health.*P < 0.05, **P < 0.01.
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Botulinum Toxin Type B vs. Type A in Toxin-Naive Patients with Cervical Dystonia: Randomized,
Double-Blind, Noninferiority Trial

* **Eric J. Pappert, MD, and Terry Germanson, PhD, for The Myobloc/Neurobloc European Cervical Dystonia Study Group

*Solstice Neurosciences, Inc, Malvern, Pennsylvania, USA
**University of Texas Health Science Center, San Antonio, Texas, USA

AAFOERIE, RNYXZXEFE (botulinum toxin;
BoNT) BEABEBRDIEEE > X b =77 (cervical
dystonia; CD) B&ICH T, ABRRY XREZH
(botulinum toxin type A; BoNT-A) & B &RV XX
=% (botulinum toxin type B; BoNT-B) DB, &
=, MRSGHEZLERTSILETHD, BoNT A

HRIRER(D CD £&7% BoNT-A B8 /=13 BoNT-B &%
EBICEIV T TREZ 1 1T, R—251VEH
FJOEER 4 BECEICEGERIMAEREL L, £
EMIERIE, N—X 51 UBFE BoNT SF5 4 BRE#%E
LR LTz Toronto Western Spasmodic Torticollis
Rating Scale (TWSTRS) X7 DZE k&L, BIR
FEHMEIEEIL, TWSTRS 72T —ILDX A7 DZEAL,
BiE, ERBIUBEICLDAFEMROBESHEIR, ¥
RIEFRPE, 22ME Uz, REHEEITBONT-A IR

LEAEE) ABRYY XREBHR, BERY XS,

80% Loss of Benefit

Probability of <

1.0 ISP
0.9 1

L
0.8 L

- 2]
0.7 1
0.6 |
iy

0.5
0.4 h
0.3
0.2
01 Hazard Ratio (95%IC):0.95 (0.56,1.59)
0.0

%5 BoNT-B D3R E L TTF 1L, BE 111
WU%E{’FE& BoNT-A &% (55 ) & BoNT-B 2% (56 f)
SEIUI Tz, ST 4 BRE#ED TWSTRS & X270
Eﬁifgtét BoNT-A 2£(CEENXBoNT-B 223D CLVE
h\ofz (FHIERDFIE  BONT-AE£ 8.8 (SE 1.2),
BoNT-B & 11.0 (SE 1.2), per-protocol (8] (per-
protocol-population; PPP)], ZMER$FEEBRI DR EIS
BoNT-AB & BoNT-BE L DB ICEN KA D/
(BoNT-A ££:13.1 38, BoNT-B 2 13.7 18, p = 0.833,
PPP), S DEBH U N EZEDRERERICER
ZIBN DI, BEDOWNEIEDFEESRIZ BoNT-B 8
T2, REE /EEDOORNZEICHEE CTET
HOONIED Dfce AATTDHER, BoNT-A & BoNT-B
[FLINE BoNT ABERZRRD CD BEDBEICEM
NDORETHDIENRINT,
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4 Type A (Medium Survival=13.1 week)
£ = Type B (Medium Survival=13.7 week)

FIG. 2. Kaplan-Meier curves for the
time from the assessment to the first TW-
STRS-total score demonstrating a >80%
loss in the improvement attained. Time O
is the time of injection. Subjects who do
not show improvement in the TWSTRS-
total score at week 4 after the initial
injection are considered to lose benefit at
week 4.

T T T T T T T T T T T T T T T T
Week 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

TypeA(N) 40 40 40 40 40 38 37 36 33 20 14
TypeB(N) 43 43 43 43 43 40 39 38 29 17 12

14
9

13 10 6 6 5 4 3
9 8 7 5 5 4 3
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Dystonia in the Woodhouse Sakati Syndrome: A New Family and Literature Review

*Susanne A. Schneider, MD and Kailash P. Bhatia, MD

*Sobell Department of Motor Neuroscience and Movement Disorders, Institute of Neurology, Queen Square, London, United Kingdom

Woodhouse Sakati fEfZEf(d, WMEBEREMFSEEHRZ
NEETHY), BRE, MEEMEEETIE, 1BRFE, 1B
iEE, RS, HENRHBROEHZRFHE T D,
BEEEEICHDERESIE, FICBRFHRERDOEAE
DOARNZT EERR CHD, BF, BEEMICFESIIR
WY, BEREESIISEBDOND, HERERMIESREE
BRESBOHERIC—EBMIZE, Woodhouse Sakati fiE

REDHRSPIDZ IIHREEHBSDFRRTHDN, B
ADEFEHICHRESNT\D, BRFHXTIE, FclcH
ESNIZHRRD 1 RROEBE (BR) 2 flOBRKEG%
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# Woodhouse Sakati syndrome, clinically examined

& Affected by history (deafness)

& Affected by history (diabetes mellitus)

i Affected by history (mental retardation)

FIG. 1. Pedigree of patients. The arrows indicate the here presented
cases. Filled symbols indicate examined affected individuals. By his-

tory (not examined) partially affected relatives (see key) are shown as
shaded symbols and unaffected relatives as empty symbols.

TABLE 1. Summary of clinical characteristics from
previously reported cases with Woodhouse Sakati syndrome*

® Fifty-five cases from 23 families in 12 case reports between 1973
and 2007
® Countries of origin were mainly in the Middle East including
Saudi Arabia
® Autoimmune disorder
Alopecia: 100%
Hypogonadism: 98%
Thyroid dysfunction: 30% (13/44)
Diabetes mellitus: 60% (28/47)
® Neurological features
Cognitive impairment/mental retardation: 75% (39/52)
Deafness: 74% (31/42)
Extrapyramidal features (primarily chorea and dystonia): 50%
(23/47)
Dysarthria or speech changes
Seizures
Other rare neurological features: pyramidal signs, polyneuropathy,
incontinence
® Other features
ECG changes (T-wave abnormalities)
Keratoconus
Camptodactyly
Acanthosis nigrans

*Absolute numbers are given in brackets when information was not
available for all cases (for detailed work-up, see Supplementary Table).
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A Validation Study of Depressive Syndromes in Parkinson’s Disease

* **Sergio E. Statkstein, MD, PhD, Marcelo Merello, MD, PhD, Ricardo Jorge, MD, Simone Brockman, MA, David Bruce, MD, Gustavo Pe-
tracca, MD, and Robert G. Robinson, MD

*School of Psychiatry and Clinical Neurosciences, University of Western Australia, Western Australia, Australia
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IN—3+>) %% (Parkinson's disease; PD) B2&EDKAD
Dfi (major depression), /N >DfF (minor depression),  INTRINZRAMEEZICEA TS DSM-IVEED [ER
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TABLE 1. DSM-1V criteria for major depression and dysthymic disorder for patients with Parkinson’s disease

Hoehn—Yahr I-1I Hoehn-Yahr III Hoehn-Yahr IV-V

No sad mood Sad mood No sad mood Sad mood No sad mood Sad mood

Number of patients 40 40 29 34 9 21
Major depression®

Loss of interest/pleasure 1.3 (0.6) 2.5(0.7) 1.6 (0.8) 2.5(0.6) 1.6 (1.0) 2.3(0.8)

Changes in appetite/

weight 1.1(0.4) 1.8 (0.8) 1.0 (0.3) 1.7 (0.9) 1.3 (0.7) 1.6 (0.8)

Sleep changes 1.3(0.7) 2.0 (0.9) 1.3(0.7) 1.7 (0.8) 1.3(0.7) 1.8 (1.0)

Psychomotor changes 1.3 (0.6) 2.0 (0.8) 1.4 (0.7) 2.1(0.9) 1.6 (1.0) 2.1(0.9)

Loss of energy 1.3 (0.6) 2.3 (0.7) 1.4 (0.7) 2.4 (0.7) 1.4 (0.7) 2.2(0.8)

Worthlessness/guilt 1.0 (0.2) 2.0(0.8) 1.1 (0.5) 1.7 (0.8) 1.2 (0.4) 1.9 (1.0)

Concentration deficits 1.2 (0.5) 2.3(0.8) 1.5(0.9) 2.4(0.8) 1.4 (0.7) 2.4(0.8)

Suicide ideation 1.1 (0.5) 1.5(0.8) 1.0 (0.3) 1.7 (0.9) 1.2 (0.4) 1.6 (1.0)

Dysthymic disorder”
Number of patients 39 21 31 12 13 5

Changes in appetite 1.1 (0.4) 1.5(0.8) 1.1 (0.3) 1.8 (1.0) 1.3 (0.5) 1.8 (1.0)
Sleep changes 1.4 (0.6) 1.8 (0.9) 1.3 (0.6) 1.7 (0.9) 1.0 (0.5) 2.4(0.9)
Low energy 1.4 (0.6) 2.4 (0.8) 1.3 (0.7) 2.3(0.8) 1.4 (0.4) 2.8(0.3)
Low self-esteem 1.1 (0.4) 1.7 (0.9) 1.0 (0.3) 1.7 (0.9) 1.2(0.2) 2.2(1.0)
Poor concentration 1.3 (0.6) 2.2(0.8) 1.6 (0.8) 2.0 (0.8) 1.3 (0.5) 2.2(0.9)
Hopelessness 1.1 (0.3) 2.4(0.7) 1.0 (0.2) 1.7 (0.9) 1.0 (0.2) 2.4(0.7)
Additional symptoms®
Psychological anxiety 0.6 (0.7) 1.3(0.9) 0.4 (0.7) 1.2(0.8) 0.5 (0.8) 1.0 (0.9)
Autonomic anxiety 0.5 (0.6) 1.2(0.8) 0.4 (0.6) 1.3 (0.8) 0.3 (0.7) 1.1 (1.0)

Numbers are means (SD).

“Effect for depressed mood: Wilks’ Lambda = 0.59, df = 8,160, P < 0 .0001. Post hoc comparisons between patients with versus those without
sad mood showed significant differences (P < 0.0001) for all individual items.

PEffect for sad mood: Wilks” Lambda = 0.43, df = 6,110, P < 0.0001. Post hoc comparisons between patients with versus those without sad mood
showed significant differences (P < 0.001) for all individual items.

“Effect for depressed mood: Wilks’ Lambda = 0.80, df = 2,166, P < 0.0001.
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TABLE 3. Prevalence (%) of major depressive disorder and
clinically relevant depressive symptoms in different settings

Major depressive Clinically relevant

disorder depressive symptoms
Number of Number of
Population studies  Prevalence  studies  Prevalence
General population 4 8.1 5 10.8
General practice 0 2 423
Outpatient setting 11 24.0 25 40.4
Inpatient setting 1 21.7 3 54.3

Nursing home 0 1 32.7
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