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Teaching Program for the Movement Disorder Society-Sponsored Revision of the
Unified Parkinson’s Disease Rating Scale: (MDS-UPDRS)

Christopher G. Goetz, MD", Glenn T. Stebbins, PhD, Teresa A. Chmura, BS, Stanley Fahn, MD, Werner Poewe, MD,

and Caroline M. Tanner, MD, PhD

*Department of Neurological Sciences, Rush University Medical Center, Chicago, Illinois, USA

EREEEEZES% (Movement Disorder Society;
MDS) (242 Unified Parkinson’'s Disease Rating
Scale 248THR (MDS-UPDRS) D##RIER%ESF, FH~
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Program) Ff&ZEREE LT, MDS-UPDRS (D& 5T
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7JOJZ LTI3RBEFERALTLVDA, MDS-UPDRS
ICIFREBUANADRABRBEERRTH D2, &7
AU 2 L0BRABEZRICHRSNDTRENHDEEZD
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Movement Disorders Vol. 25, No. 9, 2010, pp. 1190-1194
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2001 4F, [EBSEHRET 22 (Movement Disorder Society;
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EDBGHE R BECHETS D, ThbH 3%
BT HRETH S, TOHHOD AT HE X Part
MEKOT— 2R RB M I ND 72D, FERIC
MDS-UPDRS % 2 ECid, JoMHtLr X2 M3
bFE VRIS LA, PD EE T HIOBURI,
Br&E s AHMEMEE LTHHTES LS, &
LI AL ORIEEETZDO X IDOREL L,

BE RGO

BE T Z LMW SNDIEG DO AT > 7l
M2 HME KL E LT, MDS-UPDRS ZHZ 3 D
FICEEO X, 3 HOEREN L EEIEE SR (SE, WP,
C.M.T.) »HEM SNz, 6 OFHli#E TV F bR
DI LMD D> 72, 3 HOFHIH 2B W FE T 5
2% 1HHE, TITTRTOMGR 2L 7z, S
Bit#a L Tiiol. Aoy boMHEEHE, 7



Unified Parkinson’s Disease Rating Scale &iT/% (MDS-UPDRS) (P32 #E& 7102 > A

Oy MO, ABE T 0T T L 100%
DEEPHFLNIIEN, LI 3HBT2EBHEL,
BEPOKROIDIZEMMEDZRIATDENSTIRA D
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VD AT WPFERNT LSS A %’Eé&&)of S8 i,
HHiZ B4 (organizing team) 73,
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EFTEIEHFEINTOI, FHIiE S, G260
FWBLy FOTRTOM G AN (GEE 20 #) %
2a7) > Liz, LikoiEEDSil- S h, ZoWgkt
N5 FTRTOFHMERE (0~ 4) OREHZ3ZIN T &7
Fl, HMFO PV ROEHOFHli &AL, HHE
Witz SN h 5125513, 2 DDOWHRE v b E2FHEL,
FTRTOEHHE A7 HERHEHE 272§ F T I hz i
DiRL7:, COMBOKTE, BTH a7 LHIC
BT IO DFEM % 71 L 7c W5 DO TR D Rl
i1o7

T— IR

A OREG L8 78 T 1 75 L OREH %1% 2
7212, KD 2 DO J7 T EPI KN O — B 14l %
fioze 23, HUNTEDIWURE 7 A2 b DOPRFHELHE
ELT, 100%D—E, LLEF3HFP2HDO—HT, &
B OBOD 1 ZEfit DA 7D 1 RA V NDAED
SEHI 2 RN L7z 2 DD )75 E LT, MDS-UPDRS jitt
eIt > a > OBHEAICHET 2 ii#E 3 70—
%, Kendall DR W THEGHAINICHE L7 0%
55 7 fl> MDS-UPDRS #EjRE It 27 > a k%
RSSOV TIE, FHiiF 3 FDO—EE %, Kendall D
— R W TRBRICFEMI L 72, B T3 (Certificate) %
WMFT2 ETHERINZ ZATHPHZRET S0, 0
MR 3 HD5aHIli L7z A3 7 D 95% (5T X [ % ZAEH D
WTHRH L7, PD OHiRAER D 4HPH (TFEHF (B
o D 2R, —8EBRbE» o725 5EH %,
70 7S MERICER Uz, 2055 1 HNIXE R
FHAEE R (B 5 A X BIELWDHE B HUR) & L,
AplETES S LHE LT,

HETOJS LTRROAE
HETa S AEKIE, MDS-UPDRS X2 ° L)@
DVD 578 %, MDS-UPDRS (23, ZFll 2 {5 FH S 2 (B

Table 1 MDS-UPDRS Part I 702 > A& F 03
HIFH D Kendall D—E 75 W

Kendall’s
coefficient of

MDS-UPDRS Part III Item  concordance W 1> Significance
Speech 0.92 38.7 <0.0005
Facial expression 0.72 30.4 0.007
Rigidity of neck and

four extremities®
Finger taps 0.87 36.7 0.001
Hand movements 0.85 35.8 0.001
Pronation/supination 0.78 32.7 0.003
Toe tapping 0.94 39.3 <0.0005
Leg agility 0.92 38.7 <0.0005
Arising from chair 0.96 40.4 <0.0005
Gait 0.99 41.7 <0.0005
Freezing of gait 0.97 40.9 <0.0005
Postural stability 0.99 41.7 <0.0005
Posture 0.83 34.8 0.002
Global spontaneity 0.90 379 0.001

of movement
Postural tremor of hands 0.91 38.2 <0.0005
Kinetic tremor of hands 0.91 38.4 <0.0005
Rest tremor amplitude 0.96 40.3 <0.0005

Constancy of rest tremor”

CHEMOWBIZIIE Fhisun,

JilHn) 2SR REARICIRA S ATV 5728, Rl (3
RO T2—PF—v=a27)V] 5T, HEREMEA
DHART Y Z7ELTODOTHZMTES, 5 DVD
X, MDS DY = 7% 4 bZEL T, §XTDMDS ZH
KA 2 TETHS, CODVDIE, HEEY 22—
(Teaching Module) & T7H w5 LhEY 2 — )
(Certificate Program Module) THK 3N 5, HEED 2 —
VAR, AL, M7, HRORH, BERE DI
%/ L, MDS-UPDRS %25 L T\ 5, HOE 7 7
AN LT IHiEER (Supporting Information Materials) ]
bRMINTEY, LB OFHPFEMEHRZNS C
ENTES, Part  GEBIBENMA LI > a2) TE,
R % < FHEEICDOWT, FiflizT IV — (0~ 4)
DREGI Z 4R LT %, Part TIOBEEY 2 — VD%
21X, BAMEGIHFEAICIR RSN TEY, B O M
HEE L TIHHTE S, ZoMEMBICOVLTE, &
MR SR & B IE UOCHIE 2 Pt don L 7o g & Ik
ENRTV2, BrHETOT I LT 2—VTIE, BE~
HEETHOLQLHHOIS—F Y Z AL R T L EBH
40l ZHR LT, FHli#E O E Rl E R E L L
THHTE%2, 2O7ar I A%, MDSOY = 7% A |k
ToMINETETHE, V=7 A M TR, FAD
FHili A a7 2 A1 - RMETE&E L5 ICR->THEY, WM
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Table 1 FEES NI DEE 7
All patients Amantadine Placebo
N = 32) N = 14) (N = 18)

Age (yrs) 67 (71.7) 66.1 (6.8) 67.1 (7.8)

(range 52-84) (range 52-76) (range 53-84)
Age at PD onset (yrs) 50.2 (9.6) 48.4 (7.2) 50.6 (11.5)

(range 32-79) (range 32-79) (range 38-60)
Disease duration (yrs) 16.8 (5.9) 17.8 (6.2) 16.5 (7.7)
Duration of L-dopa (yrs) 13.4 (6.8) 14.2 (6.8) 12.9 (6.5)
Duration of LID (yrs) 6.5 (4.0 5.7 (3.2) 7.2 (4-4)
Amantadine dose (mg/day) 298 (73) 307.7 (86) 293.7 (68)
Duration of amantadine treatment (yrs) 4.8 (2.9) 4.2 (2.6) 5.1 (3.0)
Daily L-dopa dose (mg/day) 710.5 (365) 698 (319) 722 (413)

Other PD medication (number of patients)

3 Ropinirole
8 Pramipexole
1 Rotigotine
1 Entacapone
1 Tolcapone

4 Ropinirole

5 Pramipexole
3 Rotigotine

1 Bromocriptine
1 Apomorphine
8 Entacapone
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Score difference follow-up

Baseline values End of study vs. baseline Between
group
Amantadine Placebo Amantadine Placebo Amantadine Placebo comparison

UPDRS 1V item 32 + 33 PP

3.2 (2.1-4.4) 3.06 (2.1-4.0) 3.6 (2.34.8) 4.4 (3.2-5.6) 0.4 (—0.6t0 1.3) 1.3 (0.2-2.4)"
UPDRS 1V item 32 + 33 ITT 3.2 (2.1-44) 3.06 2.14.0) 3.6 (23-4.8) 4.3 (3.1-54) 0.4 (=0.6to 1.3) 1.2 (0.2-2.2)*

0.9 (=23 to 0.5)
0.9 (=22 to 0.5)

fHEVFhHFE (95% CI) T/ARF. PP = per-protocol T, ITT =
B 2EBRS ML 3 R OBBFERE %2 iR U2 b0 B OS2 6 SRR L D7 I 5

pfﬁ;t B
=002 THEEDY,

intent-to-treat AT
L 7C,

11



12

TFVIRXZZDRMGIS A F 42 7 5)4#

T H

i

]

HIKHY,

AH SN LN TR ) TV 22> ik Pkt 3 Hj#E D

-

Table 3

Between group

Score difference follow-up vs. baseline

End of study

Baseline values

comparison
04 (—1.2t004)

—0.5 (—1.4 t0 0.3)
—1.1 (—6.3 t0 4.2)

Placebo
0.7 (0.1-1.3)*

Amantadine
0.3 (—=0.2 to 0.3)

0.1 (—0.6 to 0.7)
—-0.92 (—=3.7t0 1.9)

Placebo
2.5 (1.8-3.1)

Amantadine
1.9 (1.2-2.5)
1.7 (0.9-2.5)

Placebo
1.8 (1.2-2.4)

1.3 (0.8-1.8)

Amantadine
1.6 (0.9-2.2)

UPDRS IV item 32

UPDRS IV item 33

0.6 (—0.1to 1.2)

1.9 (1.2-2.6)

1.6 (0.9-2.4)
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Abnormal Visual Activation in Parkinson’s Disease Patients
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IN—F2V 9" (Parkinson's disease; PD) TH&Hi  ZICHN, SRFITVH—R—RREETCHAIDO—REE

DIEEBERDENTE, IRLBEDREREEITE
EDEEDEZARELETSIED, PD BEODRER%E
SOICHELLRET B0, BERSVT1477 1861
REBEREROEVPD BE 16 fIEWRIC, HAERIRL
SEBBE G (MRI) ICLD 2 DORBEMITLIZ. —
D8, mEFITYh—HKR—RKEBE (flickering
checkerboard task) THS5—Dh'EERHEBZEEE VD 2

8 (Brodmann 25 17 %) D5EENEAMETLTHY, B8
REHERETIIHHEIRE (Brodmann 58 37 ) D3EED
M EENROHONIz, SEIDFRREND, PD BETIIHE
BIERNBEARNICEEL T DRICH, SERERNE
BICEKLTWDZ LN RSNz, TNODEED
PD BEDEEROERICR/-IHRENCDNTE, S
BOMAR MM I D2RENDHD,

DORBERIHMEFE CHh D, PDEETIT, BERS VT
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CENED) —F2VU s, 98, MR, R/SIY, REER

BT v —
T4 7%H:§?”L/fcﬂu¢ﬁlﬂt? v~ (ANOVA),

— REEZRITho PD g L RS
PD B T
RUEL OWHEIVELMEK R LT /e () (p

Figure 1 Figure 2 FREiERE%ITH O PD B L HERS T 4 7 & Ll
L7zt {fE~y 7 (ANOVA), PD IBE TREEERZ > T4 771
RZUT 4 TICHRT— HEATHIRIR oW EIMEL LR L Tw e GRE) (p < 0.01),

<0.01),
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Task Force Report on Scales to Assess Dyskinesia in Parkinson’s Disease: Critique and Recommen-
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IN—F>V % (Parkinson’s disease; PD) B&ETK
<HAONDEFFEMEORFRITIE, BEDBMHHEEE
DHEDTHEBEEICEEEEZ LT IEN S,
BEHEEZZ= (Movement Disorder Society) ($fE
EBRZIL5 LS, REMNBRIREL D X432 77 RR
FHMEREOFM, FREDERRAE LDOFHICETD
#EF, EREOHEANERAMICET DE8ES%ZTD/c. 6
BOBRAMAEZBRE ST DEERE=TIE, PDEE
DIORFXDTMREICE T 2 Xk %E R RHIC %3
L, EREDINZTOERRKR, FHiEsE/ NS A—5,
ZHMRA T —YDE (AFAREEIHFS) 25l 7.
RENZDRET IL—TUNDEEKRER, 452 PD (CE3
JOWMECTHERASN, BARAEREE (clinimetric study)
THEHM - BN - RENHEIISNnTLWNE, ZORE
& [#EL )L (Recommended)] EHIEL=, EEE
DEEDSLE2DICEHLTCLWNIE [REL NIV
(Suggested)], 1 DICEHLTLWNIL [BEL NI
(Listed)] EHIELfco XHDRMHIL E1—DIER,
FHMEMREIS Nz, £/2IdPD &BICERAShEE
DHD8DDIRFXTHMRE, §K8H5
Abnormal Involuntary Movement Scale (AIMS),

Unified Parkinson’s Disease Rating Scale (UPDRS)
Part IV (&f#fiE), Obeso Dyskinesia Rating Scale,
Rush Dyskinesia Rating Scale, Clinical Dyskinesia
Rating Scale (CDRS), Lang-Fahn Activities of Daily
Living Dyskinesia Scale, Parkinson Disease
Dyskinesia Scale (PDYS-26), Unified Dyskinesia
Rating Scale (UDysRS) h%§ES iz, REFRDL
E1—7Tld, EEDDE2 DDIRAFRITIEHMRE
(AIMS, Rush Dyskinesia Rating Scale) h'PD £#&&
HITOFRICEAL T HEL X)L (Recommended)]
THolh, BEBREELIZEALN O FWUDRE
I$RT MERLNJL (Suggested) | Thol=, 7=72L,
BHD 2 DOFHERE (PDYS-26, UDysRS) (3R
AEEDEFMEICEN, PDOIRFXRIT7ICEALEREMN
BIUHHEDENFHE Y —ILITEDEEZOND, S
BZD2DOORENBETIV—TUNCKLDHAFTHE
BEn, siEMtaThHNG, BREOHET [#EL
~NJU (Recommended)] ICEESNDAEEMN B D,
SHINS0 PD FHARBED S SR DEENWET,
ERREZBEET 28IIC, REMNBITEELEREDERR
REFME 72T OINETHD,
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Table 1 i L /il U D 3 ZHF1E

Abstract

Scale Time to complete (minutes) Patient historical rating Clinical examination Administration burden*
AIMS 15 No Yes +
UPDRS 20° Yes Yes +
Obeso (CAPIT) 2 Yes Yes +
Rush Dyskinesia Rating Scale 5 No Yes +
CDRS 10 No Yes +
Lang-Fahn 5 Yes No +
PDYS-26 10 Yes No +
UDysRS 15 Yes Yes +

* MEHEES L] ZROBERETHM L, T+ =45 (FEHHOG A7 ORMAL), T+ =hEE WENTFa s RE (visual
analogue scale; VAS) F 73zl &), -] =W#t (VAS EBAOHH, EHZ2BA%E), 1?2) =FHI/5EcEd 2 EHa L

CEIHOBIEICE T B,

AIMS = Abnormal Involuntary Movement Scale, UPDRS = Unified Parkinson’s Disease Rating Scale, CDRS = Clinical Dyskinesia Rating Scale,

PDYS-26 = Parkinson Disease Dyskinesia Scale, UDysRS = Unified Dyskinesia Rating Scale

Table 2 85 L/c7FiR ED I 4E

Scale Applied in PD Applied beyond original authors Successful clinimetric testing Qualification
AIMS X X X?* Recommended
UPDRS X X oP Suggested
Obeso (CAPIT) X X 0 Suggested
Rush Dyskinesia Rating Scale X X X Recommended
CDRS X 0 X Suggested
Lang-Fahn X 0 X Suggested
PDYS-26 X 0 X Suggested
UDysRS X 0 X Suggested

HEX ST 2HNEAL S,

CAIMS IZRBEBOYGETIRD B Y, ERRIERITR R TN TON—Ya Y ZHET—ETH I EPEERCEPShIcSh TR,
® EARNE B AR IS Part V. (B ORIE) (2 DV THIES Tl b TR,
AIMS = Abnormal Involuntary Movement Scale, UPDRS = Unified Parkinson’ s Disease Rating Scale, CDRS = Clinical Dyskinesia Rating Scale,

PDYS-26 = Parkinson Disease Dyskinesia Scale, UDysRS = Unified Dyskinesia Rating Scale
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Cardiac Sympathetic Degeneration Correlates with Olfactory Function in Parkinson’s Disease
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IN—F>V % (Parkinson's disease; PD) TI3iEE)
ERORIRRICHEERRESUVRERDKFEZNE
AR EDEND, TNODIEET PD ORKRIERF
REIDZRI DV —N—II1EDEEZEZDND MR TS,
PD BEDDIER AR REE S IREEEE DBEEDHEHE
ZIEEILTce RFAEDMEMIFEM PD B& 40 A&, £
BO—HJTOWBMBEEZNRE UL, DIEIZREME
HEEIS, "21-MIBG BXWIAAIC K D TREFR E BEIGRD
D / #ths (heart to mediastinum; H/M) b, E0\H
L& (washout rate; WR) Z5HliL7c. IREREEIS,
BAEANIBIZRARN 12 DRIEZ1EHT SBS AR
BR_IAT 1 v UEERE (Odor Stick Identification
Test) TFHMEL . ER]EER77ME, PD BEHEDIZ

[ Key Word_

SHWRELVEBRICEN D (p <0.001), IS
FHIPD B& (EHERERNS 5 ELUA) ORXE
EA713, BHIG (p < 0.05) BKXU#EHAG (p < 0.01)
DH/MEEEEICHEREL, WR EIFRICHEBLE (p <
0.005), —7, E&1THIPD & (EBMERRIEHNS 5
FPE) ORSBEER A7, LVTNDMIBG /85 X—
SELHEBLAN Ofce BEERRT7E, RIBAEXR
a7, H/M L, WR EDOBICHEBISROHSNEN DT
RABRDERN D, REIPD BETIIDERRESRERE
BREROZEMENASTL TETT DAY, ETHPD BET
WIINSD 2 DOROEERENRIEDAREMENHD
EEZBND,
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Normal subjects Parkinson’s disease
Figure 1 EFEOHEHEE ) S—F 2V URBETHIC BT 5 K
AT 4w ZEEMREDORKREAR T DI, %25 E
237 QWYL - ORI Ry 7 Z8k45) & 10 78—+
ZAN =90 78—t XAV (MNFHIY) 21T,

Table 2 HH & J ONHE T S—F 2 2KICEBIT 5
IBILMIBG L > > F 272 7+ — P b & IR HERE

Early PD  Advanced PD P value

Numbers (males, females) 23 (15, 8) 17 (10, 7)
Age (year) 66.0 £ 11.0 674 = 10.1 0.69
Duration of illness (months) 25.7 = 15.0 101.8 = 51.9 <0.0001

Heohn and Yahr stage 1.9 £ 06 2409 0.63
UPDRS part III 16.1 £ 10.3 185 £ 10.5 0.48
Non-medication (n) 8 2
Cardiac MIBG scintigraphy

Early H/M ratio 1.90 £ 042 154 =028  <0.01

Delayed H/M ratio
Wash out ratio
Odor functions

1.82 £ 0.59 1.37 = 0.33 <0.01
41.1 =235 574 *204 <0.05

Subjective symptom 1.9 £ 1.1 22 * 1.0 0.45
Correct answers of the 6.2 £38 46 =23 0.22
OSIT

H/M ratio =Dl / #EFdLE, OSIT =R AT 4 v ZIEMRE (CF
i+ SD), F1 PD =HREMRWIN 5 AN, #EF7 I PD = FEsw 011
5P

Early H/M ratio

| p<0.005 0

@m O

Delayed H/M ratio

100

Washout rate (%)

o
Q
0 2 4 6 8 10 12

-20 -

T T T T T T T v T T

Smell identification score
Figure2 RAAT 4 v Z7REMREORKFE AT &,
IBL.MIBG HL Y JA B DOl / #EfE  (H/M) thds Kb LR E
DB
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Abstract
NIH-AARP Diet and Health Study (23133 5Dl &
ZDEBEDISN—F 2N VWRFEREY) A D

Depression and the Subsequent Risk of Parkinson’s Disease in the NIH-AARP Diet and Health Study

***Fang Fang, MD, Qun Xu, PhD, Yikyung Park, ScD, Xuemei Huang, MD, PhD, Albert Hollenbeck, PhD, Aaron Blait, PhD, Arthur Schatz-
kin, MD, PhD, Freya Kamel, PhD, and Honglei Chen, MD, PhD

*Epidemiology Branch, Department of Health and Human Services, National Institute of Environmental Health Sciences, National Institutes of
Health, Research Triangle Park, North Carolina, USA
**Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden

SDORE/N—F2V " (Parkinson's disease; PD)
EDRIEMZEIREIT D=8, ERINIIREBRZIT O/, ®
E2#&(3, NIH-AARP Diet and Health Study MiBEFEEZE
(2 2000 FELAREIC PD &M =i BIEE 992 Bl
&IEPD X3HREE 279,958 I ChHh D, ERMDEZKICLD
DD/ E PDICDINT, BHIFEDIEER (1984 FLUH,
1985 ~ 1994 &, 1995 ~ 1999 &, 2000 &£ ~ 1]
HEDOATI)—TEE) EEBICHBRBICESRELT
£52f, 2000 ELKEIC PD LRSI NIERIDAH %
BATNSRE LTz, 7 XLtk (odds ratio; OR) & 95%
E58XR (confidence interval; CI) |3, &5, 145,

PZERSICREY DEEN'H o/ (OR=4.7, 95%
Cl=3.9~5.7), 1999 FLARIICEZRi SN/ D DR TH,
2000 FELARED PD BZRICDNTENA Y XLEARH S
hiz (OR=2.0, 95%Cl=1.6~2.4), COBH&EH4
(3 1995 ~ 1999 F(CBHisNIc > DHFCTHEN D
(OR=27, 95%Cl=2.0 ~ 3.6), 1985 ~ 1994
FICBMieN/zDD% (OR=1.6, 95%Cl=1.1~
2.3), =511 1984 FLARICEZBicn/z>Df (OR
=1.7,95% Cl = 1.3 ~ 2.3) CELEEEMNBH SN,
COREEIIMORFOFEZZITY, RRREAR
RS LURBREZRALICBITTLRALELTRDS

HELANI, BREXsy, BE J—-E—EBIRTHELE
OCZT7 1y 7EFRETIVTER LU, 2000 FELAREIC
DOREBENIEAL, DDRTHENALUE PDOD

Nico SEIDFERND, DN PD DI HHBDEIR
ThdDAaeM, HDNNIODHRE PD ICIIHBDORER
FHEHET DHREENTREND,

Movement Disorders Vol. 25, No. 9, 2010, pp. 1157-1162

EIED >o8m, /S—+2U Uk, #vXt
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Table 1 2000 4ELLFIC R S 70 N—F 2 o hE I HE

I L UXTHHEDFF 1
Cases Controls

Characteristics (N = 992) (N = 279,958)
Age at baseline in years, 64.4 (4.8) 61.8 (5.3)

mean (SD)
Gender, n (%)

Men 744 (75.0) 164,491 (58.8)

Women 248 (25.0) 115,467 (41.2)
Educational level, n (%)

Less than college 481 (48.5) 150,420 (53.7)

College or higher 490 (49.4) 123,303 (44.0)

Unknown 21 (2.1) 6,235 (2.3)
Marital status, n (%)

Married/living with 751 (75.7) 196,825 (70.3)

a partner

Not married 236 (23.8) 81,511 (29.1)

Unknown 5(0.5) 1,622 (0.6)
Smoking, n (%)

Never 414 (41.7) 106,705 (38.1)

Former 512 (51.6) 142,469 (50.9)

Current 54 (5.4) 27,386 (9.7)

Unknown 12 (1.2) 3,398 (1.2)
Coffee drinking, n (%)

<1 cup per day 291 (29.3) 74,775 (26.7)

>1 cup per day 695 (70.1) 204,105 (72.9)

Unknown 6 (0.6) 1,078 (0.4)
Year of first depression

diagnosis, n (%)

No depression 722 (72.8) 239,587 (85.6)

Before 1985 52 (5.2) 12,699 (4.5)

1985-1994 30 (3.0) 8,414 (3.0)

1995-1999 51 (5.1) 8,063 (2.9)

2000—present 137 (13.8) 11,195 (4.0)

WREHG (%) BUEHLAZToD,

BOBGHH S,

BEtAY100% & 2 5

g 10 4
c 4
[}
] ]
'g ]
3] 5 5 4 }
X ]
B 5 :
o2
HE
2 1
S
o
o
°
o {

1

Before 1985 1985-1994 1995-1999 2000-present

Calendar year of depression diagnosis

Figure 1 % Z2 RIS KT S iz 5 D & 2000 HFELARRICZKT S
NI—=F 2V e OB, A4y XLbE 95%EHFIXIE, 4
fiw, YA, B VOV, BRI Sy, B o — b —EICHIE L7,
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Abstract
FEVEVEEBAFEVERERS 7 7 b — B R ORGSR GBI
fMRI Wt9%

Hyperactive Putamen in Patients with Paroxysmal Kinesigenic Choreoathetosis: A Resting-State
Functional Magnetic Resonance Imaging Study

***Bo Zhou, MD, PhD, Qin Chen, MD, PhD, Qin Zhang, MD, PhD, Lei Chen, MD, PhD, Qiyong Gong, MD, PhD, Huifang Shang, MD, PhD,
Hehan Tang, and Dong Zhou, MD, PhD

*Department of Neurology, West China Hospital, Sichuan University, Chengdu, People’s Republic of China
**Department of Neurology, Sichuan Provincial People’s Hospital, Chengdu, People’s Republic of China

EEMEHFEMER 7 b—1 (paroxysmal
kinesigenic choreoathetosis; PKC) |, B @& % =D
MFELTRIDEARDEREARBEE D X+ 2775
EEREERYUETDINLHRERT, ZORREE
BIIKAELTRBTH D, AAFROERIE, FFHEM
PKC I3 D BN AER B DR A BN & L ERISHAE IV
S[IIEEBE (functional magnetic resonance imaging;
fMRIl) THRETDIETHD, 2007 F£5 B~ 2008
F 8 BICHFHM PKC BE 7 TR LTz, FIORER
Fhpld 11.7 £ 3.1 (8F 8~ 17) %, FHORRFHE
I$6.9+5.1 (8E:1~14) £FTholf. EFEM

SR IE BRI SRR MRl 2817 L7z, R
IIVERICEKY, PKC BEICSITDEBERIEFZD
ES5ERDDIRIE (@amplitude of low frequency
fluctuation; ALFF) OZ{tZ&&sIL71, BEBEETRA
BED/X\Y—2D7EIS Student t 1&ETERITL, 2B
BATICHNT, BEBEIEZURESYHEAIEBRD
ALFF A BERICKEN Dz (p < 0.005), fMRIIZ, %t
ROEGIEE CPIRARBHONEPKC OFHEICER
ThDUEEN HD. 1554 PKC DREERICIE, K
PMRRES - #RRMK - KB - ERIL—TDEENEEL T
WD EATEEINT,

Alz—HB/loREFE LT 7 flzs5% L7, PKCE

Movement Disorders Vol. 25, No. 9, 2010, pp. 1226—1231

(CENED) seuEsfaMERr7T b—F, BENHSEEES, KERESEOES ERSORE, #EE, K
R - 18R - KB - BRIL—

Table 1 & DU KFFIE
Gender/onset Age at onset Duration of Frequency Type of
Case side (years) disease (years) (per month) dyskinesia Video-EEG Treatment Outcome
1 M/L 12 14 145 D N® CBZ Good
2 M/R 10 5 15 D N CBZ Good
3b M/B 8 12 55 D N* CBZ Good
4 M/L 17 1 15 D N CBZ Good
5 M/L/R 14 10 30 C N CBZ Good
6° M/B 9 3 45 C Abnormal 0XC Good
7 M/L/R 12 3 90 D N® CBZ Good

‘YT 4 EEG AT, FEIEIR} EEG Z1b% fEbiw PKC R#EM B S Sz,

"PKC KDY .

CTADLAEDY,

M =51, L =74, R =14, B=W{l LEkE IO TROMKFIE, D=YAM2Y, C=%K7 7T h—¥, N=IE¥, CBZ=/"1/) v
L, OXC = oxcarbazepine



Figure 1 il C B % ALFF OHELHEAR (R7ELY4 X>10),

Figure 2 Ul ENC I 5 ALFF OHBELRHAR (K734 X> 10),

Abstract
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Abstract
ANREMEHRUE D IEREC I T B R AR IR sE i I 0 9 5
VR

Deep Brain Stimulation in the Posterior Subthalamic Area in the Treatment of Essential Tremor

*Patric Blomstedt, MD, PhD, Ulrika Sandvik, MD, and Stephen Tisch, MBBS, MD

*Department of Neurosurgery, University Hospital of Northern Sweden, Umea, Sweden

24

RAFDERIS, SEMRE (essential tremor; ET)

SBEICHITDIREBINELH (deep brain stimulation;
DBS) OEMEL T, #ERKRIEEIHE (posterior
subthalamic area; PSA) 'R \h&sHiid 22 &Th
5, ik, ET MAEICHITD DBS DIZERIIHRIRARE
BRI THD. BEDHFTIE, PSA D DBS H'RES;
DEBICBWCTHD I ENREINT VD, AAFISET
BE 21 flzlRELIc, INTDEEZ, MREIEME
1% (RE on BKU off JARE) [CARRMEIRMEETERE
(essential tremor rating scale; ETRS) ZR\CTEHML
foo 83%MEETEBRIEARDMMMIEIC K DERG

FERIFIZNER  (microlesional effect) %336, —EBDAE
BITIEEAABICELIEUEBSREMNARETH DI
ETRS M# A7 3IMBEID 46.2 h'5 18.7 ICIETF LI
(60%1& ). DBS EXIMIDFICEAL T, ETRSIEE
5/6 (ERMOIRE) DXO7136.2H15 0.3(C (95%
KT, IBE 11 ~ 14 (FO8eE) DOXI7IE9.7 1o
1.3(C/E L (BT%ET). BEEEEIL 66%K
ElLl, EEDEHIEIFAONEN DI BEB8HIT
IMRICBEOABEEENROONIH, HHE~
MOBRIUMITHE LTzs PSA D DBS (K WUIREISE
BRICHIE = fzo

Movement Disorders Vol. 25, No. 10, 2010, pp. 1350-1356

CENET) DBS, #%ErEKRAEEMSEE, RHES, prelemniscal radiation, Z<AEMEIRHE;



Table 1 &5 HIRIE T I IC 052 DBS #5217/
RIEVEHREE A 21 BIOMIRIFHE

Number
Sex (male/female) 14/7
Age (yn)
At onset of symptoms 43.3 £ 19.1 (10-69)
At surgery 63.6 = 14.8 (25-80)
Duration of disease at surgery (yr) 20.3 £ 13.1 (5-53)
Operation performed on left/right side 17/6
Unilateral/bilateral procedures 19/2
Previous Vim DBS 1 (Ipsilateral)

Table 2  ffifid & Ot 1 4F (FI# on F5 & OF off 1K) & ETRS

. 1yr
Maximum
Item score Baseline Off On
Sum ETRS (items 1-21) 144 46.2 = 10.1 40.6 = 12.7* 18.7 = 8.8*°
Part A (items 1-9) 80 129 + 4.4 11.0 + 47° 5.0 = 3.04°
Voice tremor (item 3) 4 03 +0.5 0.04 = 0.2 0.04 = 0.2
Head tremor (item 4) 8 04 +0.7 02+ 0.5 0.09 = 0.3
Tremor of upper extremity (item 5/6)
Ipsilateral to DBS 12 4.6 £ 2.1 48 £2.6 42+ 24
Contralateral to DBS 12 62 + 1.8 49 +23° 0.3 = 0.6™°
Rest 4 04 + 0.7 0.1 =03 0+0
Postural 4 24 1 1.1 = 1.1* 04 * 0.2*°
Activity 4 34 + 1 32 +09* 0.2 = 0.5*¢
Handwriting (item 10)* 4 1.5+ 09 14 =1 0.5 = 0.6
Hand function (items 11-14) 32 182 £ 5.5 16.1 = 6.5% 8.8 = 5.2%¢
Ipsilateral to DBS 16 8.1 =35 83 39 74 +42
Contralateral to DBS 16 9.7 £ 36 7.8 + 3.5° 1.3 = 1.5%¢
ADL (items 15-21) 28 12.5 £ 3.5 11.8 = 4.6* 43 * 4.6*°

i34+ SD TRY,
i IR L THEAHY (p £ 0.001),
PAETE LR L THEEDH Y (p =005,
I off RF& I L THEZEDY (p = 0.001),
421 ffl, ETRSTEH 10 D A2 7 3 EBFICHB VT ETRS RAITICHD, 7212, WMEHIE
FMOT A HFICHEHL TORWEE 2 flIZEH 10 DF—Xh 5k Lz,
ETRS = AREMEHRIEALAN R E, DBS =%, ADL =H & EiG#)fE

Abstract
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Abstract

IN—F UV it R—THERI N - T— % :

i 5T B & B PR 1T B

Gaucher Disease Ascertained Through a Parkinson’s Center: Imaging and Clinical Characterization

***Rachel Saunders-Pullman, MD, MPH, MS, Johann Hagenah, MD, Vijay Dhawan, MD, Kaili Stanley, BS, Gregory Pastores, MD, Swati Sathe,
MD, Michele Tagliati, MD, Kelly Condefer, MD, Christina Palmese, PhD, Norbert Bru“"ggemann, MD, Christine Klein, MD, AM Roe, MD, Ruth

Kornreich, PhD, Laurie Ozelius, PhD, and Susan Bressman, MD

*Department of Neurology, Beth Israel Medical Center, New York, New York, USA
**Department of Neurology, Albert Einstein College of Medicine, Bronx, New York, USA

d— 158 (Gaucher disease; GD) DREEREFT
H2J) 3tz 7O 45—t (glucocerebrosidase;
GBA) &, X\—F 2V ZXLICEEETDELGFD 1D
Thd, GD BBN/NN—F VI LEETDEDRS
ISBZ TS, BRERGR, REHEE, SR0EZME
BARICEAT 2HEIIVE. RIAKTIE, =REE
W THRBESITTCWD/NN—F VI LDHDT
AT —ORIATVAEBE 20 [ ER O ) -0
L, REFEEBIUEENTOESD GBAZENEE
SN/-EBET RBEBBEREEE (transcranial
sonography; TCS), "8F-7JL7OR/N (F-dopa) &
ONAOFAFJ)Ia— (FDG) R FOVEH
WiEiRs’ (positron emission tomography; PET), &
BRE, #R0EFNRBOSTE SBRARNSFHICD
W\THREFL 70 N370S/RA96H AT OEATER
BE2H|EN370S RERSEEREBE 2HNVEES
nreht 1 BNEEEL VEHBDR TRICIET Lz, TCS (3
) TROOSN-EBEOTI I—BEEFISHBRELIUE

AL TOLY—CEER, FHEEESRIRE, HeE

SET (FEEOCII—#BE LREEPRE (T3—
EEEEAKE(VA) (area of substantia nigra
maximal hyperechogenicity; aSNmax) = 0.28 cm?
33 0.14 cm?,p = 0.005), flIF4 PD &8 (aSNmax
=0.31 cm?) EEREH D=, FDG PET (2 ) Tl
L > D REHE %R, F-dopa PET (2 ) Tl
AEAARRIAD F-dopa BNWIAABR T Z5BHz, REE
BETDO2HITIIEPRLRIRBEEZZRH, 2055
1 FICIIBREBRICIREREENIAE DTV, BRDIES
MREFRR (36 (3, /N\—F>ViF (Parkinson's
disease; PD) F/=ldUEAM Lewy /IMERF (diffuse
Lewy body disease; DLB) &—ZL Tl iz, BIRIRE,
BROEZRE, REREDSY—H—15, GD DX
BRZIZPD A'EEN, DLBOFIR, EZRRKIRESHEL,
TCSICHITHEBDIO—EE LR, F-dopa XV
FDG PET DEEMRZRHDIIEELHDIENTRES
ns.

Movement Disorders Vol. 25, No. 10, 2010, pp. 1364-1372

JEGIRE, IRE

R0 &5 - DN 2 DT S

[Key Word JEVACE SAVEY - Mille EtV R -}
Table 2
Patient 1
UPSIT 13/40
F-dopa PET N/A
posterior putamen
TCS (aSNmax)" 0.29
aSNmin°® 0.25

Patient 3 Patient 4
10/40 N/A®
48% below 38% below
control control
0.25 0.33
0.22 0.26

“Patient 4 [F RV NNZT K

FRAFEM A (University of

Pennsylvania Smell Identification Test; UPSIT) %#752(}7z%3, FRKIBERE
RO DEEZTT TEE»oT,

PN E O a— i LRI (Ta—HEE EREAIRE V)

N RE O T FAEE (3 —E ERANS O
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Table 1 [ RHI4F

Patient 1 Patient 2 Patient 3 Patient 4
Mutation N370S/N370S N370S/N370S N370S/R496H N370S/R496H
Family history - Unknown + (mother with + (mother with
dopa responsive dopa responsive PD and
PD, onset in 70’s) dementia)
Age PD diagnosis 48 60 54 64
Initial exam features
Age exam 54 65 58 65
Rest tremor + - - +
Total rest tremor score® 4.5 0 0 1
Bradykinesia + + + +
Total bradykinesia Score® 6.5 12 1.5 3
Rigidity + + + +
Total rigidity Score® 7 5 1.5 2.5
Dyskinesias - - - -
Asymmetry + + + +
Cognitive impairment - - - +
Last exam features
Age exam 57 67 64 70
Rest tremor + - - -
Total rest tremor score 6 0 0 0
Bradykinesia + + + +
Total bradykinesia score 16 10 5 12
Rigidity + - + +
Total rigidity score 9 0 1 4
Dyskinesias - - + -
Total dyskinesia score® 0 0 1 0
Asymmetry + + + +
Cognitivelmpairment® + - + +
Ever
Depression + + - +
Anxiety + - + +
Quietipine treatment + - - +
Medication induced + (severe with + (mild on + (on dopamine + (on L-dopa)
hallucinations selegiline) dopamine agonist) agonist and L-dopa)
Other features Restless legs® - - Hearing loss in 60’s

* Unified Parkinson’ s Disease Rating Scale (UPDRS) D12 AR—3 2 MO AITIZ, ROFHEEADGRIE Uz, LiFRHREI = UPDRS HEHH
20, ZEHj= UPDRS HiH 23 ~ 26, 31, fifl= UPDRS TiH 22, ¥ A% %7 = UPDRS IiiH 32 ~ 34

O AR DL E A DOFH RIS DUV TS Table 4 21,

¢ I—Y JHDFHIHENC, VANV AVY A (BT ERFOFMTT = ) F U EE EASED S,

Table3 T —> = kD%

Patient 1 Patient 3 Patient 4

Mutation N370S/N370S N370S/R496H N370S/R496H
Acid B- glucosidase 6.4 nmol/mg protein/hr 5.3 nmol/mg protein/hr Not assessed
Ferritin Increased (1217 ng/mL) Normal range Normal range
Hb, Platelets Normal Range Normal range Normal range
Liver Mildly enlarged (1.38 X normal) Not palpable Not palpable
Spleen Moderately enlarged (3.81 X normal) Not palpable Not palpable
Fractures Spine fracture® None None

ERAFERLE 2 Z T T BE R VR o,
 Patient 2 (3 I — 3 WD IE A TS L7z,
PIREIEE RO L, AR AR A — MR,
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Abstract
SIBLDH B /3—F >V i E DM EIC KT S
5-HT2a 2R DB

Increased 5-HT2a Receptors in the Temporal Cortex of Parkinsonian Patients with Visual Hallucina-
tions

***Philippe Huot, MD, MSc, FRCPC, DABPN, Tom H. Johnston, PhD, Tayyeba Darr, BSc, Lili-Naz Hazrati, MD, PhD, FRCPC, Naomi P.
Visanji, PhD, Donna Pires, RVT, Jonathan M. Brotchie, PhD, and Susan H. Fox, MRCP(UK), PhD

*Division of Brain Imaging & Bebaviour Systems - Neuroscience, Toronto Western Research Institute, Toronto Western Hospital, University Health
Network, Toronto, Ontario, Canada
**Movement Disorders Clinic, University of Toronto, Toronto Western Hospital, Toronto, Ontario, Canada

B%AR752404% (visual hallucination; VH) (&/3—F>) >
7@ (Parkinson's disease; PD) B&ICKLAONDIE
R THD, PDICHFTD VH DIFREEIBIIRBETHDH',
TRIEREDLDERELBICNET DHNEBEHLBES
LTS HEEEN HD, O 2A (5-HT2n) BH
KIg, BERZES0Z<ORBEES EEEMGITSNTI
5, H4ld, B-HTaaZHELNILDERH PD BED
VHICB5 T2 EDRERAEILC oo B-HToa FEMEDL
NIV =R D012, VHDHS PD £E 6 4, VH
D7ELPD BE 6 fl, Finz—HSB/-RENRRKER
E5FEWRIC, PH] -7 EL0ZERD
VERWEA NS TOAT ST A %IT D, 1S LR
B, IREREERE, TOMURGERE, EFRE, R
*&, BETHD, VHDOHD PD EEDTIMANAIEER

[ Key Word

IN=FU 2%, EOMZY,

BO BH] -5 #EELNIVIE, VHODE
PD BEICHENBEIC (45.6%) EFL Tl vz (54.3
+5.2 fmol/mg xF 37.3 + 4.3 fmol/mg, p = 0.039),
MAT, EPDBEZ—HLLLBEOEHRED
5-HToa RBEMEL NIV, WHREHICLENBRICEFELT
We (57.8 £5.7 fmol/mg ¥¥ 41.2 + 2.6 fmol/mg,
p=0.0297), IThoDERIE, [FEVIBICEHHT
BELBEBETHDTIMAAIEERE TD 5-HTon N7
BEEDOTED, PDB2ED VH ERRICEEL TL\SH
REMZRIKR L CTL\D, AREHBDHERND, PDICHITD
VH ORREERICDONWTHLLWAMIRABO N, Fe,
COEREESHEDERMIC 5-HTaa 7 Z I MH'E
MTHDEHICDNT, BEIFHRILABBSIIE DI,

Movement Disorders Vol. 25, No. 10, 2010, pp. 1399-1408

5-HToa BB, KR, #—bS2HTST
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Table 2 f83f L /2 #E1EIC 3517 B 5-HTou ZHEIR L)L

[’H]-Ketanserin binding (mean = SEM)

Controls (fmol/mg) All PD (fmol/mg) No VH (fmol/mg) VH (fmol/mg)
Orbitofrontal cortex (BA;;) 46.2 = 12.0 45.8 + 4.1 42.1 = 3.3 58.6 = 6.2
Inferolateral temporal cortex (BAj;) 427 +54 504 = 4.1 373 £ 43 543 + 52°
Motor cortex (BAy) 412 £ 2.6 544 + 5.1° 50.9 + 94 57.8 £ 5.7
Striatum 33.8 £ 4.0 40.2 = 3.4 35356 45.1 = 3.4
Substantia nigra 142 £ 3.1 18.5 £ 3.3 17.0 £ 5.6 20.0 £ 44

p =0.039, VHDH % PD HEEHEEL VH D7\ PD BERE L D LU,
°p = 0.0297, PD HEHE L NHHREE L O b,

Figure 2 L7l F o PH] - 722 &) UGV ERTA—NIIOF 7T L, BB
e, TBRIERRIRE G Th 5. M 5bh 5 £ 512, IR G L~V MIBE R E
(D) &Mtk (B) CTHMKA o7z, LaL, HMNEE (F) OIEFEIF G L~V 50%
Thole, MEEEOLVVEHEMAE B) L0 HMEKE (A) TH»-, RIEOFHEY
A~V GERFERIR G 2 WER) (XPIEE () TROHLNI, ThHDFHEIE Microlmager
T 12 R @B IS Lz A —)Lx—=2mm,
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— XA N7 OBZMICE T 5EE :

Mz ORI ET A

The Diagnostic Challenge of Primary Dystonia: Evidence from Misdiagnosis

*Stefania Lalli, MD, PhD and Alberto Albanese, MD
*Fondazione IRCCS Istituto Neurologico “Carlo Besta,” Milano, Italy

BE, DANZTOERBISEATNHNDEDD, —RED
ARZFPIIAE L THRICIFFREH SN TV, —R
MR N ZTEEIELVEMEZITONT, ERA—
BB D MIKBGRICER A SN T\ DIEEN B D, &
AR TIE, BB IN—AE I N7 OENEB
1@EL, |AICEL KBS NEN DIZIBHEZDEIE
LWL\ RS N IBREmRIT Lz, —RED R M
TMDERETIE, INRTHINDIIRESNDOITTIIR
WA, IN—F2V R/ (Parkinson's disease; PD), &
RMIRE, SAO0—XX, Fvo, LAMEREE

Primary dystonia

Dystonic tremor

-~

Tremor

DRANZT, N=FU R, FEUERE, FUo, DRMESEE,

(psychogenic movement disorder; PMD) 72&, fthd
EFREECHKSNDIEENZL, BHICITHEBEYET
AIBECEZ SNDIEEEHD, BEDARELTHIN
MDIFPD & PMD TH2h', chodflTld, K/NXI>
~> > R 7R—%— (dopamine transporter; DAT) X+
AL IBEREHES £ DZRTRE N ERRA S 75 @ 1)
ICBRTH D, INTDIEGICHINT, SHDOHIKIICF
BHEL, DR ZT7HBOBRKRGHIRHEINDIET
IEULEZRICERZEL Tl Vo AR TIIINSDESRID
E2hEED, SHOBEEZTEOHR,

Movement Disorders Vol. 25, No. 11, 2010, pp. 1619-1626

I7FU0O0—-XR

Other diagnosis

Y
Essential tremor

S,
bl Parkinson’s disease

.+ | Psychogenic movement disordel;

— 1 =
o \\ Essential myoclonus
Dystonic jerks < Myoclonus > N
. Myoclonus dystonia
S L. _
-
' b k. Tic disorders
Tic-like dystonia [ Tics # Tourette syndrome
S )
A
Dystonic pain i Pain > Headache
| g a

Figure 1 —XVEYA N7 & ZDMNE-EE OHEMZEIC I
THEM DS B2 AR & s, BEFE R SCh S5 L 7cis i o7
JERR I A N7 ORI Table 1 ISR 72,



Table 1 HDED KD/ BEHICI500 8 —KPEZ X M= Dot >k

Abstract

Clinical orientation

Clues suggesting primary dystonia

Parkinson’s disease

Essential tremor

Myoclonus

Tics

Psychogenic movement disorder

Headache

Idiopathic scoliosis

Diagnostic inconsistencies

e There is no progression to develop features other than tremor and dystonia10

e There is no clear fatiguing or decrement while performing repetitive movements

10

e DAT scan is normal (SWEDD)'?

e Features do not improve with dopaminergic treatment (consider acute challenge)
Features suggesting the dystonic nature of movements or postures

e There is thumb extension tremor, and tremor does not have a pill-rolling aspect'®

L]
L]
e Voice is dystonic'®
L]

Tremor is task- or position-specific'
There is head tremor'®

EMG mapping supports a diagnosis of dystonia'®

e Variability of tremor with positional arm changes

Diagnostic inconsistencies

e Head tremor is isolated'®

e Patients with voice tremors cannot change pitch during vocalization'®

e Tremor does not improve with ET therapy (i.e., propanolol, primidone)
Features suggesting the dystonic nature of movements or postures

e With head rotation there is clear asymmetry of tremor?”

Tremor disappears with geste maneuver®'

There is neck pain or hypertrohy or neck muscles (particularly if asymmetric)*
EMG mapping or tremor analysis support a diagnosis of dystonia 2

Mirroring produces torsional movements

e Family history is positive and dystonia has not been ruled out in other family members

Diagnostic inconsistencies

e EMG analysis does not show characteristic features of myoclonus®
Features suggesting the dystonic nature of movements or postures

e Abnormal postures are associated with myoclonus (perform mirroring and overflow maneuvers)'”

e EMG mapping supports a diagnosis of dystonia'®
e Family history is positive and dystonia has not been ruled out in other family members

Diagnostic inconsistencies

e There are no behavioral comorbidities
e There are no premonitory sensations
Features suggesting the dystonic nature of movements or postures
e Tics have a predictable and consistent pattern®*
e There is family history of dystonia*
e EMG mapping supports a diagnosis of dystonia'®

Diagnostic inconsistencies

e Absence of possible secondary gain
e Dystonic movements are consistent over time
e Dystonic postures are consistent and congruous over time>

26,27
26,27
8

Features suggesting the dystonic nature of movements or postures

e The development of dystonic movement and postures is gradual and progressive

26,27

. L . . . 36,2
e There is a combination of phasic movements and tonic dystonic postures®®*’

e EMG mapping supports a diagnosis of dystonia (consider investigating cortical excitability)

Diagnostic inconsistencies

19,29

e Headache is relieved by gestes maneuvers
Features suggesting the dystonic nature of movements or postures
e EMG mapping supports a diagnosis of dystonia'®
e Focal pain over the splenius capitis or trapezius muscles is accentuated by palpation
e There is hypertrophy of neck muscles (the splenius capitis may become palpable)
e Response to botulinum toxin is excellent

Diagnostic inconsistencies

e Family history is positive and dystonia has not been ruled out in other family members

30,31

Features suggesting the dystonic nature of movements or postures
e EMG mapping supports a diagnosis of dystonia'®
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Early-Onset L-dopa-Responsive Parkinsonism with Pyramidal Signs Due to ATP13A2, PLA2G6,
FBXO7 and Spatacsin Mutations
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EEMPIUOBERERLRR/N (L-R/Y) RS/ —
FUUZILIEET DEREARSHEEEFIE 7 OF
EINTLVD, PRKN, DJ-1, PINK1 EzFZEEDE
RBNIO L AHRE/N—F 2V SRERBEL, SABENRIG
MAHGRL, RAEDLAL, EBNRFERBE D,
—75, Kufor-Rakeb fEREE ClS, % EMHEB M FERIE,
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IN—F 2V REISIHRBICKBI SN D HREA SN D,
PANK2 EcFZERIC L DINARBTEZ 4 DR EEE
[ & (Hallervorden-Spatz fEf&E¥) |3, Kufor-Rakeb
ERBEEMRFHERIIBEEN HD. D 3 DDER
¥, 975105 PLA2G6 (PARK14), FBXO7 (PARK15),
Spatacsin (SPG11) OZREL, ERRRICM/-RIREE
295, INOoDOKRIRETIIRREICETID/N—F>
VA LhEoNn, BN L-RABEIIRIGTDED
D, D, ERBNEEERRE 5 EDMT BN RN, L-

R/NRICIHEIHER T Do AT TS, B/ N—F2Y
ZXLDHONDEHDRRTHRERGE Y VED
E—UT U R@ENZT O, TDFER, ATP13AZ2 (1
%), PLA2G6 (1 3%), FBXO7 (23%), SPGI11
(1 XR) OEGFEENEES NI, SHISHBORR
RESHD AHONIfcD, TOXDBECHNEBEITE
NTHOI BEICRELIZEZ S, FBXO7 ZEERIS,
IN=F2) ZZXL=HD PRKN ECFEREDRIRES
FEWZ EAHIBBLTce ATP13A2 KU PLA2GE
ZEEFDBRENRE TS WRAT, BWFREDOIX
hEZ7#iE (—BHNIERE) ZfH0, BFE, #HEARRON
NBEDHBEEENAONI, UEDT—FHD, fE
RITKRBIK - HABEMRBEE L CHRRAESNTIVE
HARMEZAD L-R/ RIS/ N—F 2 Z X LER)
DELN, INoD 4 DDEGFEFRRETDHIEN
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Table 1 /¥—F 2 = X AICBHH#S 2 B do - DML D 5 e oAb 25 PEag - 28 2
cDNA Protein References

ATP13A2: PARK9 c.546C>A p-Phel82Leu Ref. 17
c.1103_1104insGA p-Thr367ArgfsX29 This paper
c.1306+5G>A NA Ref. 13
c.1510G>C p.Gly504Arg Ref. 18
c.1632_1653dup22 p.Leu552fsX237 Ref. 13
¢.3057delC p.Gly1019£sX3 Ref. 13

PLA2G6: PARK14 c.109C>T p.-Arg37X Unpublished data
c.1078—=3C>A NA Unpublished data
c.1715C>T p-Thr572Ile Unpublished data
c.1894C>T p.Arg632Trp Ref. 19
c.2222G>A p.-Arg741GIn Ref. 14
€.2239C>T p-Arg747Trp Ref. 14

FBXO7: PARK15 c.65C>T p-Thr22Met Ref. 20
c.907+1G>T NA Ref. 20
c.1132C>G p.-Arg378Gly Ref. 15
c.1492C>T p.-Argd98X Ref. 20

SPATACSIN: SPG11 ¢.704_705delAT p-His235ArgfsX12 Ref. 16
¢.733_734del AT p-Met245£sX2 This paper

CRE T AR S—F Y = XL R RN —% >V S # CHE S AT RTO
ATPI3A2, PLA2GG6, FBXO7, Spatacsin 5%, WEAE LTHOIEF Y 255 b b, REHES

FloREANTREGEROA BB LT,
NA =487

HHAGEMGER : Table 1 O ZAMI TR AE STV,

13. Ramirez A, Heimbach A, Grundemann J, et al. Hereditary par- 17. Ning YP, Kanai K, Tomiyama H, et al. PARK9-linked parkin-
kinsonism with dementia is caused by mutations in ATP13A2, sonism in eastern Asia: mutation detection in ATP13A2 and clin-
encoding a lysosomal type 5 P-type ATPase. Nat Genet 2006;38: ical phenotype. Neurology 2008;70:1491-1493.

1184-1191 18. Di Fonzo A, Chien HF, Socal M, et al. ATP13A2 missense

14. Paisan-Ruiz C, Bhatia KP, Li A, et al. Characterization of mutations in juvenile parkinsonism and young onset Parkinson
PLA2G6 as a locus for dystonia-parkinsonism. Ann Neurol 2009; disease. Neurology 2007;68:1557-1562.

65:19-23. 19. Sina F, Shojaee S, E. Elahi E, Paisan-Ruiz C. R632W mutation

15. Shojaee S, Sina F, Banihosseini SS, et al. Genome-wide linkage in PLA2G6 segregates with dystonia-parkinsonism in a consan-
analysis of a Parkinsonian-pyramidal syndrome pedigree by 500 guineous Iranian family. Eur J Neurol 2009;16:101-104.

K SNP arrays. Am J Hum Genet 2008;82:1375-1384. 20. Di Fonzo A, Dekker MC, Montagna P, et al. FBXO7 mutations

16. Anheim M, Lagier-Tourenne C, Stevanin G, et al. SPG11 spastic cause autosomal recessive, early-onset parkinsonian-pyramidal
paraplegia. A new cause of juvenile parkinsonism. J Neurol syndrome. Neurology 2008;72:240-245.
2009;256:104-108.

Table2 ff7fL/c5¢% (5¢% A ~ D) DEiRHIFFE D ZA]
Family 2
from
Family DP Paisan-Ruiz
Family A Family B Family C Family D Family E  Sina et al.>’ et al.'
Table PLA2G6 ATP13A2 FBX07 FBX07 SPG11 PLA2G6 PLA2G6
Family/case 1 2 1 2 1 2 3 1 1 Cases 1-3 1
Current age (yr) 35 41 41 44 22 44 22 Died 27 27 23, 25, 31 21
Age of onset (yr)/first 26 29 16 18 17 24 22 17 14 21, 22,25 18 Dragging
symptom Cognitive Falls Psychosis Gait Eyelid Bradykinesia ~ Bradykinesia Dragging feet foot
dyspraxia
Cognitive decline ++ +++ ++ +++ + + + - + ++ +
Psychiatric features + + ++ ++ + ++ ++ + (+) + +
Extrapyramidal signs +++ ++ ++ ++ ++ ++ ++ ++ ++ +++ ++
Pyramidal features + ++ + ++ + + + - +++ ++ ++
L-dopa response ++ ++ ++PT ++PT +++ ++ ++ ++ ++PT* ++ ++
L-dopa-induced ++ ++ ++ ++ + ++ ++ ++ NA ++ +
dyskinesias
Dystonia +++ +++ ++ + = - + - + +++ ++
Eye movement + ++ ++ ++ ++ + + - + + +
abnormalities
Imbalance/impaired ++ ++ + + + + + + + ++ +
postural reflexes
Dysarthria/dysphonia +++ +++ ++ ++ ++ ++ +++ +++ + ++ +
Swallowing problems +++/PEG +++/PEG ++ ++ + ++ ++ + - ++ +
Other Seizures pale Pale blue Bleph OA Bleph Cateracts Cervical Nicotine Nil Nil Foot dystonia
blue sclera sclera cateracts dystonia responsive. with
Dopa induced hemiparetic
dystonia and gait
aggression
MRI brain Frontal General General/ General/ Normal General General Normal General General General
white atrophy Caudate Caudate atrophy atrophy MRI. Beta-CIT  atrophy, atrophy atrophy
matter atrophy atrophy SPECT, thin
no uptake corpus
callosum

F2 DLARTICHITS U7z PLA2G6 252D % % D 2 SRR DEIRIFHE O LI D7z DIEIR LTz +++ =HE, ++ =PEE, + =], +) =
i, Bleph =IRIGIERE ) 70— X A, OA =HIMiREZEM, PT =AFNAR, *=nt=n—

WL —=72 1, PEG =R NHIERN H S
VAL
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Comorbid Cancer in Parkinson’s Disease

***Raymond Y. Lo, MD, MS, Caroline M. Tannet, MD, PhD, Stephen K. Van Den Eeden, PhD, Kathleen B. Albers, MPH, Amethyst D. Leimpe-
ter, MS, and Lorene M. Nelson, PhD

*Department of Health Research and Policy, Stanford University, Stanford, California, USA
**The Parkinson’s Institute and Clinical Center, Sunnyvale, California, USA

KHEOEBIE, /N—F>2Y 2K (Parkinson's
disease; PD) BUEIBROEREICDNTIHMIDI L
TdhD, Kaiser Permanente Medical Care Program of
Northern California {450\ C 2 #A& (1994 ~ 1995 4,
2000 ~ 2003 5F) ICHBESNIHMARZRIPD BE
692 &, s - RN - T DIFIRIEERE 761 %
WRELeo REBICONWTT—IN—%E&RL, 2
MHERETDEEHIC, INTORBEEEZRTOTS
LhoDRE, T, /32008 F 12 3 31 HEZT
EFAEL, PDBIIH, HhEEEBLIAID PD-
BAEROFMMICIE, BREOSI Ty oBRA A E
FAL, EXBMUED PD- EMHEEDEEMICIF, Cox Lt
BN —REIFEATEFERLz. PD EBED 20% (692
BIsp 140 f)) & PD TREWIR#EERED 25% (761

BIrR 188 fI) HYEDBKI & T T Ve, BEEHDARITIE,
BOBREXIIPD BECHERICENEIFNWALEN DI
(PD BEE8.1% Xt X¥fRE¥ 9.2%, 7y Xtk (odds
ratio; OR) =0.83, 95% Cl = 0.54 ~ 1.3), E#H
DEETIE, PD BEBHEWRBECEDREE) XUICET
Bh ol (B R (relative risk; RR) = 0.94,
95% Cl=0.70 ~1.3), BZ@ERICADE, PDEE
BClIAT /—vh'2hoizht (PD 2IiEI:OR = 1.5,
95% Cl = 0.40 ~ 5.2, PD Z2lf1& : RR = 1.6, 95%
Cl=0.71~3.6), RNIVAFEELIIEMBHRTHD
feo BREIIPD BECHERICERNEIFNZEN DT,
PD &EZDEDAZ )/ —VEDIEDHEEBICDINTIE, K
INIVEFTEE, BRLE, TIFBEEDITHEICED
HEDEIFEAONT, SEIRETDIRENDHD,
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Table 3 JLHE[]LI[FIC 85078 PD & Fik % Zchi & DBGHICB T B A0 ) 22 (fifIE Fiids J DML TR)

Cases (n = 692) Controls (n = 761) Crude RRs (95% CI) Adjusted RRs* (95% CI)

Overall cancer 90* 134* 0.87 (0.67-1.1) 0.94 (0.70-1.3)
Smoking-related cancer 21 48 0.59 (0.35-0.98)** 0.70 (0.40-1.2)
Nonsmoking-related cancer 70 93 0.97 (0.71-1.3) 1.00 (0.71-1.4)
Lung cancer 4 17 0.31 (0.11-0.93)** 0.35 (0.10-1.2)
Bladder cancer 5 13 0.49 (0.18-1.4) 0.73 (0.24-2.2)
Breast cancer” 11 12 1.2 (0.51-2.7) 0.95 (0.38-2.4)
Prostate cancer® 15 31 0.62 (0.34-1.2) 0.80 (0.41-1.6)
Colorectal cancer 9 17 0.72 (0.32-1.6) 0.66 (0.27-1.6)
Melanoma 14 13 1.4 (0.66-3.0) 1.6 (0.71-3.6)

AN, MERN, BUE - 4E), K 0 4 H B0 ORI (number of drinks)), BMI THIIE L7z BTV THEE L 7HiIES Y — R,
A ) =IOV TIEHDOETHHIEL 2,
#xp < 0.05
YEOBODIEALZ TN Thp, HEHE DRI BUER B L OYEBUEBE DAL HICH S N HEE L, WRBE LTI 1R,
® DI X L VERE DB BN E LTz,
© BINZIE O IENT (X AVERIE DB R NI5 E LTz,
PD =/8—F >V 2%, RR =tHx1Y) A2, CI ={5HXIH

Table 4 PD ZIHi DT LIPS & BEFERWITE

Study

Study population

PD case definition

Cancer event

Cancer—PD association

Comments

Jansson and
Jankovic®

Rajput et al.’

Elbaz et al.'®

D’Amelio et al.!”

Olsen et al.2°

Driver et al.”!

406 cases followed by
one neurologist,
no controls

Medical records

118 cases and 236 controls Medical records,

from the Rochester
Epidemiology Project
during 1967 to 1979

incident cases
of idiopathic PD

196 cases and 196 controls Medical records,

from the Rochester
Epidemiology Project
during 1976 to 1995

incident cases
of idiopathic PD

222 cases and 222 controls Medical records

from two clinics during
2001 to 2002

8,090 cases and 32,320
controls from the
National Hospital
Register during
1977 to 1998

reviewed by
two neurologists

ICD codes in the
Register

487 cases and 487 controls Self-report PD

from the Physician’s
Health Study

diagnosis,
incident cases

Medical records

Medical records

Medical records

Medical records

The Danish Cancer
Registry, including
nonmelanoma skin
cancer

Medical records plus
pathology reports

5 cancer cases
observed vs.
13.9 expected

19 in cases (16.1%)
vs. 31 in controls
(13.1%); OR =
1.3 (0.7-2.4)

Previous cancer in
cases (19.4%) vs.
controls (23.5%);

OR = 0.79 (0.49-1.3);
smoking-related cancer
OR = 0.75 (0.26-2.2);
melanoma OR =

1.5 (0.25-8.9)

Previous cancer in 6.8%
of cases vs. 12.6%
of controls; OR =
0.5 (0.1-1.9)

Previous cancer in 11.9%
of cases vs. 11.6% of
controls; OR =
1.04 (0.96-1.1);
smoking-related cancer

OR = 0.68 (0.58-0.81);

melanoma OR =

1.4 (1.03-2.0)
Previous cancer in 13.1%

of cases vs. 14.8% of

controls; OR =

0.83 (0.57-1.2);

smoking-related cancer

OR = 0.74 (0.35-1.7);

nonsmoking-related cancer

OR = 0.88 (0.59-1.3)

Prior cancer less
frequent than
expected

Prior cancer more
common in PD
than controls

Prior cancer less
common in PD
than controls,
except melanoma

Prior cancer less
common in PD
than controls

No association of
overall cancer
with PD; melanoma
prevalence increased
in PD

Prior cancer less
common in PD
than controls

PD =/%—F >V ¥, OR =F v Xk, ICD =[EFREHR I
HHARGEMUGEMR © Table 4 DY Z MI Rl TS IS0,

8. Jansson B, Jankovic J. Low cancer rates among patients with

Parkinson’s disease. Ann Neurol 1985;17:505-509.

preceding Parkinson’s disease: a case-control study. Mov Disord
2004;19:807-811.

9. Rajput AH, Offord KP, Beard CM, Kurland LT. A case-control
study of smoking habits, dementia, and other illnesses in idio-
pathic Parkinson’s disease. Neurology 1987;37:226-232.

20. Olsen JH, Friis S, Frederiksen K. Malignant melanoma and other
types of cancer preceding Parkinson’s disease. Epidemiology
2006;17:582-587.

16. Elbaz A, Peterson BJ, Yang P, et al. Nonfatal cancer preceding 21. Drive'r JA, Kurth T, Buring JE, Gaziano JM, LOgTOSFiHO G. PTO'
Parkinson’s disease: a case-control study. Epidemiology 2002;13: spective case-control study of nonfatal cancer preceding the diag-
157—164. nosis of Parkinson’s disease. Cancer Causes Control 2007;18:

17. D’Amelio M, Ragonese P, Morgante L, et al. Tumor diagnosis 705-711.
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Midbrain SERT in Degenerative Parkinsonisms: A '*I-FP-CIT SPECT Study

***Francesco Roselli, MD, PhD, Nicola M. Pisciotta, MD, Michele Pennelli, MSc(Psych), Maria S. Aniello, MD, Angelo Gigante, MD, Maria F.
De Caro, PhD, Ermanno Ferrannini, MD, Bruno Tartaglione, MD, Artor Niccoli-Asabella, MD, Giovanni Defazio, MD, PhD, Paolo Livrea, MD,
PhD, and Giuseppe Rubini, MD

*Department of Neurological and Psychiatric Sciences, University of Bari, Bari, Italy
**Neuroadaptation Group, Max Planck Institute of Psychiatry, Miinchen, Germany
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SPECT &, &t ~L—4 "231-FP-CIT D R/XZ b
> 2R—%— (dopamine transporter; DAT) AD&EL
BAMAEFNBELT, B/ \—F2Y = T LDERISZRIC
L EbHbNTWD, /N—F 2 VK" (Parkinson
disease; PD), Lewy /MABERXIAE (dementia with
Lewy bodies; DLB), &fT1%#& L4 (progressive
supranuclear palsy; PSP) MDEETIS, AREMEiRHE]
(essential tremor; ET) BEREEIIRIEEEZE (healthy
control; HC) (CHERT DAT LRILAMETRLTLVD, L
L, BREZEHDERSHEIIBEEHRAEREBZ T
AN HD. AAFTIE, FEIE L —H 123-FP-
CITAEOKNZ Y FNZ 2 AR—%— (serotonin
transporter; SERT) (ICEFFMEERT ZEEFIAL,
PD, DLB, PSP, ET B2&M/x SERT LN\)LZ& HC &

CENED)  Lewy /MABRRME, EORZY RS 2R—%—,

LR - 1853 LTce FRBNOD '21-FP-CIT BRIAZDEEIS
ST MRIBSZRIZFHUBEREEELICBES, PD &
ETIFET BEHBKXU HC IZEERT SERT LANILANRAR
BTFLCTHY, BFEEBDIESDENWECTHOl. — 7,
PSP B&®M SERT LNJUSERRICETLTHY, DLB
BECTIIREARRETH Ofco INODFAARND, /N\—F
) ZZXLTIIBEEEEN O FFM =1 —
OVICERSTENRS NS, &/, DLB BEDIRSR
K DAT DiFDE PD BEEFRECTHDICENDDHS
9, OB -1 —OVDOREILPD BEKY
HIIDNICBETHD I ENBASMICE DIz SERT K
7714 12I-FP-CIT BRWIAAZRET DI LT, B/ —
F U ZZLICH TR FHEE 7 LV BIERICFE
Mics, WABHICERIDEEZEZOND,
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PSP PD
Figure 2 {UZ[17% SPECT %, AREMARE (ET), Lewy /MAR
HE (DLB), ATV MRS (PSP), /8—F 2V 24 (PD)
BE L @ENEYEE HCO LoLbi, R UG K
WHE(C—39 %, WM 'PI-FP-CIT MY A& D& I GG
FHIK  (region of interest; ROI) %7159,

© 5 i ;
5 & 3 i
o
5 0.84 ' i *
|: L
Q *
E-r 0.6+ .
] *
«
E 0.4~ *
o
5
S 0.2 —L—

HC ET DLB PSP PD

Figure 3 /1l "I-FP-CIT I ¥ JA A DA X, DLB & L O°
PSP B CIRFHEMN AV AAPIZEA LIS T (EREM
1), PD EH TR IAADRRE LTS,

Table 2 FRAME LRI J ONH—AKMEECHG I 4507 & "PI-FP-CIT H{ ) ;IAB D IER T (CFIGE + B i 7)

HC PD DLB PSP ET
Striatum uptake® 4.72 = 043 2.70 = 0.50* 2.14 £ 0.44%* 2.35 £ 0.49% 4.51 = 0.24
Midbrain uptake® 0.99 = 0.12 0.78 = 0.18 0.08 = 0.01* 0.16 = 0.04* 0.87 = 0.09

* —JChCiE ANOVA © F = 157.36, p < 0.001, Tukey FEME : *HC BL P ET (ML THEEDY, p <0001, **HC, ET, PD IZXLTH

BAEBHY, p=0005
® Kruskall-Wallis —7CHLE ANOVA : H = 48.54, p < 0.001, Dunn H#EME : *HC, PD, ET (XL THEAEDY, p <0.05,
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Adverse Drug Reactions to Dopamine Agonists: A Comparative Study in the French Pharmacovigi-
lance Database

*Santiago Perez-Lloret, MD, PhD, Emmanuelle Bondon-Guitton, PharmD, PhD, Olivier Rascol, MD, PhD, Jean-Louis Montastruc, MD, PhD,
and the French Association of Regional Pharmacovigilance Centers

*Service de Pharmacologie Clinique, EA 3696, INSERM CIC9023, UMR 825, Centre Midi-Pyrénées de Pharmacovigilance, de Pharmacoépidémiolo-
gie et d’Information sur le médicament, Faculté de Médecine, Centre Hospitalier Universitaire et Université de Toulouse, Toulouse, France

K/XZ>7d=R K~ (dopamine agonist; DA) (ZI3&
HABTEHZNLBEENHDZEN D, BIEA
(adverse drug reaction; ADR) 07 71 JUICEE(N
nhodEEZ DN D, AWK CTIE French
Pharmacovigilance Database (35175 DA E7zlZLR
R/ (L-K/Y) D ADR$REHBEZREILTc, 1984 &F
1B 1H~2008 % 12 B 31 BICE&ELI-HREZER
LC#sL7e (DA: 2,189 &, L-K/V:1,315 %),
BERIADHE (system organ class) Z&MD ADR &
HHZE, OE_O— )28 L THRL-. HROMHE
RIFOEZO—IUICHERDE, TTO DA THRERE

control disorder; ICD) (372X R+ — )L CiRESEE
n'Eh oz (p<0.001), HBEFLIFEREH <
0.001), &L - MBIt (p < 0.05), FBE (p < 0.001)
DHEHEICIIZ DABTERENROON . LB
FI3BIRMEEMED ADR FRESEEICDUVTISE DA
ICEMRBHONEM DIz p=03BLKUp=0.1),
BKIEAIL Y REISTOTEY ) TF 0 THREFEED
B2z (p <0.001), L-R/NTIIEEESE /13 ICD D
HWEREISENO/2H, HBELDOBSHELISN DI
ENTDE, SEDT—HIF, EDATHRESINE
ADR DfEREICIdBEREDH D EZERLTIND,

HEHN D7 (p <0.001), EENVHIHEEE (impulse
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CENED) Rz vpd-z b, BWER, EXSReMAD, OK-0-)L, FSIRFV—)L, TJOEYZUTF>
~JTdY R, PRELER

Table 1 DA (Bl THE I /2 ADR (BREHIAEH T E) DN :
T 5 R RS L BV S R T LD 1984 ~ 2008 FEDT— X

“Serious” Neuropsychiatric, General, Cutaneous, Gastrointestinal, Vascular, Cardiac, Respiratory/Mediastinic, Metabolic, Ocular,
ADRs, N = 1,163 N = 861 N =423 N = 357 N = 382 N =350 N =219 N =182 N =122 N =65
Dopamine agonist n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Ropinirole (N = 277) 112 (40) 73 (26) 43 (16) 20 (7) 33 (12) 186) 13(5 4(1) 3(1) 6(2)
Apomorphine (N = 60) 13 (22)* 8 (13) 11 (18) 12 (20)* 12 (20) 47 203) 3(5) 0 (0) 23)
Piribedil (N = 616) 202 (33) 156 (25) 69 (11) 64 (10) 60 (10) 55(9) 17 (3) 8 (1) 34 (6) 9 (1)
Pramipexole (N = 48) 16 (33) 27 (56)* 3(6) 0 (0) 1) 12 2 (4) 4 (8) 6 (13) 3 (6)
Quinagolide (N = 24) 10 (42) 417 7 (29) 0 (0) 3(13) 3(13) 1@ 1(4) 1(4) 2(8)
Bromocriptine (N = 846) 200 (24)* 192 (23) 133 (16) 123 (15)* 89 (11) 98 (12) 35(4) 74 (9)* 18 (2) 17 (2)
Cabergoline (N = 50) 21 (42) 4(8) 3(6) 4 (8) 5 (10) 9 (18) 1(2) 3(6) 0 (0) 6 (12)*
Lisuride (N = 94) 22 (23)% 26 (28) 17 (18) 8 (9) 17 (18) 10(11) 4@ 5(5) 6 (6) 1(1)
Pergolide (N = 174) 83 (48) 26 (15)% 18 (10) 9 (5) 12 (7) 13(7) 79 (45)* 26 (15)* 1(1) 2.(1)
Levodopa (N = 1,315) 484 (36) 345 (26) 119 (9) 117 (9) 150 (11) 139 (11) 65 (5) 54 (4) 53 (4) 17 (1)
Global Comparison P < 0.001 P < 0.001 P < 0.0016 P < 0.001 P =007 P <0.05 P <0.001 P < 0.001 P < 0.001 P < 0.001

*p <0006 (BE=—T—)L&Dg)
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Age of Parkinson’s Disease Onset as a Predictor for the Development of Dyskinesia

***Stephen Ku, MS, and Graham A. Glass, MD

*School of Medicine, University of California San Francisco, San Francisco, California, USA
**Parkinson’s Disease Research, Education, and Clinical Center, San Francisco Veterans Affairs Medical Center, San Francisco, California, USA
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