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A Critical Appraisal of the Premotor Symptoms of Parkinson’s Disease: Potential
Usefulness in Early Diagnosis and Design of Neuroprotective Trials

Anthony E. Lang, MD, FRCPC

University of Toronto, Toronto, Ontario, Canada
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Table 1 /¥X—F > 9 DB LENT 2 BB HTIEIR

A. E. Lang

Table 2 GEBIHIAEIR WK G & W 2E & DIELER 2 HIP

Strongest evidence

o QOlfactory deficit

o Constipation

o Sleep disorders (EDS, RBD)
o Depression

Suggested links

o Other autonomic dysfunction (eg, cardiac)
o Anxiety

o Visual disturbances

o Cognitive changes

o Restless legs syndrome

e Apathy

o Fatigue

o Personality characteristics

EDS =HHEHK (excessive daytime sleepiness)
RBD = REM Il 7B
disorder)

(rapid eye movement sleep behavior

BbbAZHY) ELTHLS», Fleld, EEICEE
WL TV BRSO SV OB E L THED S
ND, IS—F 2V ROIREDS, BREBEEANOMH X
Dy VAN, B2 2 R I L OV KRS R A I £
L2352 L, BIETRIASHEFHIN TS, ZDLD
RIRE ZRINE 3 29k, THRIRET (preclinical) ], THi
WX (prodromal) |, TEEH] (premotor)] &, B2 H

HTRHINTE Az, ERBRCINS DR BB IR E
EBL TV ETHE, ThAHEBFEOEITH, KEM

HORBE L TRM SN RE[{RGE VD EIckD
(Tabb, ZOBROFEERIEICHT 28225 ) AT
TR, BRHCHOL LR ICERNT 3), 2hbo
FEAR & BRI Lok B & o Bk, 7z, THllEhd
Z OB O IR 20 JEBE AN O & OBIEEIC D)
T, BOHWNMECEIL T30k GEBIFT (premotor) |
EVOHRETHA S, BIRRTE, BHCHOLL 7RI
B9 2 BN NA A~ —H— (FEBEEE & RS
KT 2~v—A—bad) BFEEET, 20—/ TRIE
BEBHIBEVHIE SN ODOH D, IH LRI EZEZS
&, KOS H A E BN O FE BN K B D71 %
TalHiz, ThbDEFFHEREZVPICHHTE 2H
COWTHEHTT 2 2 ERHEICHEH>T WS, Bz, HK
B OB 2 K& R S, BRI HT U 2B B E R
HEITZELEDZLOIERD D5, BIIEIRDTESE
BTN ZHIETHDONELEZ T ZEDTRETHA I,

Clinical feature Possible sites of causative pathology

Olfactory dysfunction Olfactory bulb, anterior olfactory nerve,
amygdala, perirhinal cortex

Sympathetic ganglia, amygdala,
parabrachial nerve, dorsal vagal
complex, intermediolateral column

of spinal cord, enteric neurons

Autonomic disturbances
(cardiac dennervation,
postural hypotension,
urinary bladder dysfunction,
excessive sweating,
constipation, etc.)

Depression and behavioral/
emotional dysfunction

Raphe nuclei; locus ceruleus; amygdala;
mesolimbic, mesocortical, and
mesothalamic DAergic systems;
cingulate cortex

PPN, ceruleus-subceruleus; thalamus,
hypothalamus

RBD, sleep disturbances

PPN =K% (pedunculopontine nucleus)
RBD = REM IHefT By RE
disorder)

(rapid eye movement sleep behavior
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BT % 2 G 7otk IC IERE 2 flic BT (56 14l
3% D%, REM WEIRITEIFEE (rapid eye movement sleep
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PRAEREA Al 2 3Tl 2 WI0EAER T, 97, AWiTL
Yo — U7 &5 B R OEB R OB H] % SR
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2R 2 Rl B R - BERERE A OB T 2 s B H A
FNh7-:0ThH%,

[FEBYELHRE  (movement disorders) | &\ 9 JHEEDMES
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DI DD RKIBT IR IS D0, 2 Th B RIEE IS
ELT, EEMBCYE R RTT. 5 —DloME
REUT, HiEFHERCM BT 2 &, BB AR
DA BRI DD TITEIIFEE T %, L7zdio T,
N5 THARSESR] TRHE->TH, RINFEEKRE



BOFLHHBL TR, 352, IA70—XAP
LG L, BEITVD A5 KINEEERIEE & & Bl
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Table 1 EB) R HED 57 K

I. Hypokinesias
A. Akinesia/bradykinesia F. Freezing
(parkinsonism) phenomenon
B. Apraxia G. Hesitant gaits
C. Blocking (holding) tics H. Hypothyroid slowness
D. Cataplexy and drop attacks I Rigidity
E. Catatonia, psychomotor J. Stiff muscles

depression, and
obsessional slowness

II. Hyperkinesias
A. Abdominal dyskinesias M. Moving toes and fingers
B. Akathitic movements N. Myoclonus
C. Ataxia/asynergia/dysmetria 0. Myokymia and synkinesis
D. Athetosis P. Myorhythmia
E. Ballism Q. Paroxysmal dyskinesias
F. Chorea R. Periodic movements in sleep
G. Dystonia S. REM sleep behavior disorder
H. Hemifacial spasm T. Restless legs
I. Hyperekplexia U. Stereotypy
J. Hypnogenic dyskinesias V. Tics
K. Jumping disorders W. Tremor

L. Jumpy stumps

AEBIOEEHDEFE S. Fahn, C. D. Marsden, J. Jankovic
k20T, Xk [7] @ Table 1.1 TAXIN TS,

Barbeau, Roger C. Duvoisin, Franz Gerstenbrand,
Johannes P. W. F. Lakke, C. David Marsden, Gerald Stern
THY, Lakke BEERZFH Oz, TOREZIL 1981 4F
CHEHZ AR LTV

Z® Lakke #ZHRE T2 RAR R, ME)REIES 2
DOLEEIN—F, (1) MEORE, () L2k IO
Bk (tone) ORFICHH LIz, ZV—TF1TE, iHEH)
PR L SEE 2 R O ML R St (B2 5k
W, Fv o, IATa— XA, FEEE, N AL, 7T M-
VA, THITT) e IN—FMETFREELT, DA
=7, B ALNZ=T, HBIS, iR, HOUE
(Gegenhalten), fiERETICHITLIN TV 5,

i B PR E O BRI & 7y D 1D & LT, Fahn,
Marsden 36 & OF Jankovic DML L7z DH3H % (Table 1),
CIToOXEESF IV —F @, [E 5 DI
(hypokinesias) | & TH#iBIEZAE (hyperkinesias) ] @ 2D
Thb, 156D HERICIE, Lakke 5 DEBEEMIHE
L7enBED T2 DREPT I TS, flZ
(¥, Table 1 (2R L7c & D12, JHBEZ 77 T — DN,
HEENSH, WIEHE, AHER VR A, jumpy stump, L
AMVAVY A (ETLTM), IAFI7, REERY
AFATITWBEENT VD, iz, EHWY AT T —
W2d, MIEEE, BEORIE, K17, 9 AT (hesitant gait)

nE, J0ZLOEEMDREES G D, FHEORE
We & Hio, FrlchBENREBINLICOh, Tk
BEHICHAEBMINLZEEZHNE, DN,
HEI)SEHOE O 2E R RNEE R L TEB 5T, RrEoid
BREREDO B RNRA & LTI, BB, ARMNIEERE:, /1K,
Mg, A, ARMAREORR 2 BT RTET 6
TV, H2WMEBRIEET L, FHEORERRENFT R
DHEZRNT LKL, TAHDREBICEZERZNMAD
ERDDLETH S, FEG AN ICHED ERICDONT
F, SCTHVIRT IS, BRIER AL E 2 —
CRRB LT D, —HDOERICOWTII [7] #
SNz,

B BERA T OB RE DS

Table 1 ISR L7 SEMEER 2T I3 — DX, R
DfEME & HITHEL L T &7z HRIRTT O 238 H3
RSN, Wil WRDSHHBIL 720, fNEEE- A kg
BAFICBET 2RV ERI NIV T52LT, Ihb
OFFI b eh 720, 2L T &7z, Table 112
RLIcAT TV —RFIEFICEL, JITRECEETS
JLRTER . ARTE, EBEHAEDONRE L LTI —
FUVZZL, EEHEZIEOREL L TIAMNZT LR
20 B, HBORRNEZEOHE LT, T03%
BEMHT %,

N—F VXL

I—F V= ALEZ, BITHEEAATIV—ICEHEH
% FEREE DR S % Hit L7z James Parkinson IZH A
TmHINTV S, Parkinson (3 2 DFEE % [shaking palsy
(HRERFRBE) | & PR, FHFJDH 1 T D X A NIV T d [paralysis
agitans (R | LS HAZH -T2 1% 1841 4,
Hall 357 2 EEOHMEMLHT 2 L 5@ FRL Y, D
& 20 M F T Tparalysis agitans] £\ FRH
DIEDAGT TV 72 Z D)7 T 19 L 412 Charcot (3,
AREE OBF ITHBHUI AL, TRTOEE R Z R
bITREVWEDMEDS, ZDEFEYAL% Parkinson D
PUCHRATEZICTRELEERBL TS B, AR
% 50 M, (ZIX—HLT/S—F >V %5 (Parkinson’s
disease) EWVIFERFIIHLRAEZHTIFIIN TS,

IS—=F YV ZALE VD EGREL, CEHRRE, B{E
M1, fnml, Je S, BRI EE, 3 ABTE Vo



TR G2 I U, Z D0 U RN M EZEH S
NT &7z, 1817 4D Parkinson Dii X h> 5 1 ikl H3REH
Lict, 8—=F 2V = X LD FICHi TSR HI 2 5
HWhHTz, BIZIE, 1911 4 R E 172 Oppenheim D#
BEEDUGER P12, IR AN S —F >V =X LD
R ELE I TV L, 1917 1272 - T von Economo
DI RIGS—F 2V Z X LD 2Rl L 2, Z IR,
Bl Z (3 1932 40D Wechsler DZRIE 2 D X H 12, #ik¥
HHS—F VXL %5 L 588, IRERREE & dic
DOIFBEH MR S5NE LD I12 -7z, Wilson™ (3 1940 4F %
TIC—F YV ZALDRERE L T—ibikFEhHEE v
VAhEEBINL, S—F VA LD3IDOTEX
A 7T, HREMREE (R 50 ~ 60 %), MNRK S—F
VAL GERZRDAR, W 40 AN), BIIRE
bt s—F >V =X L (ElE) ZrRLlc. TONHE,
Wilson @ 1955 FEOHERFFICHHI & ke & H Sz P, [H
U A2 d, Merritt OB R E DYV S iz %,
Merritt (38— >V = X L2 RGBT, 2% S—F >
VAN, FEREEIS—=F UV ZZALD 3 T —TFIZ
L, M8, —BIbRFEB IO~ A b, MEREL
&2 bDEIEREME S—F 2V Z XL E LTV 5, Merritt
MR T 2 1979 FF T, HHHMBMELIRBDOHES
FROFREEICIE, S—F VA LDNHELTHLU 3
DOHT I —=HIRENTEY, FEGEEAT TV =12
LHTOBEMBRIHh TS 5,

1960 FEARIC X, B O A RER / S—F 2V =X A
DHEINTV S, ThHDBEHFITRY I S—F Y
ZALOFR (BT HEMERIR) 229205 ZHUTMZ,
PRI 207 8= 2 R Tl & 5 g W o il
BEEEMAT L A BNz, 1960 4FIC Shy & Drager® 13, i
FTIEO AR T L S—F YV 2 A LR T EHHE 2
Blcl T2 X ZRELTVE, ZOREIXEHAL
Shy-Drager fEfE#EE T k512D, ZOHEER,
INTIEAGE & 78— 2 = X W e P9 R 2o L
TSNz, 5EERIED Shy-Drager JEMEFETIX, #2I7
PEARITLE, SEFRE, PRI KBRS, BEE, S—FV
W, BZEMDBALNS, 2HD DB 1 HlOHT R
TIE, MRS %2 G022 < DMK & 2 o v i g
FEIC RIS & 7)) A= 2B b, /MK TIE
TF T MME S A5 A7z, 1961 4 L 1964 412
Adams, van Bogaert, van der Eecken”? (%, FMMIZIX
MR G L b2 b 2 B ORI & OB AT Hc

S. Fabn

DOTHKEKL, HH R INEMARMEELIIELIFAT,
INSDBEICR—F YV ZALDOFADRED SN
3, RHEENI LG S—F Y U L X R Y, gk
HEICEM» AL N I 1969 4 (C Graham &
Oppenheimer® (%, /NiPEFEEL I, R PERMT, B2,
PREEE %S LIEFIC DL THE Lz, #TE,
SHIATRLAYE 2 & E2 2% < OIS IR ZEDZE D 5
A, NMDOTNF > THIRAILE b > Tz, oI+
4y7eiiggic 3O &, Shy-Drager AEMEREE AV — T H&/ M
ZEMIE  (olivopontocerebellar atrophy; OPCA) DT RLASKH
P2 %D, ZO—REOMBELNE% % RATZEME
(multiple system atrophy; MSA) LIPS & ZHEELT,
V) — FHNMZERRE £ VD FBFRE, 1900 412 Dejerine
& Thomas 23 E L7-FE 2 M2 e flic it L TiEH S h
THY*, BUE, BN OPCA (3 MSA DHFIEICA>T
WA, INHDOEWEEBTE, HEORELLTZH
EBMENC ey X7 v A 2HFEE S, Graham &
Oppenheimer DIFAZENIEL D>/ EVFIHI TV 5,
IS=F YV Z AL B L HEE) = 2 — 0 B O— R DIE
fild 33, MSA D AR MUCEENBRENED D %o
JEFTMEARZ LYERRIE (progressive supranuclear palsy; PSP)
12 D W T E, 1964 4 (2 Steele, Richardson 8 & O
Olszewski® IC L > TGS, TORKEE»S, il
nRER BN E L TRDLNE LD Ik >z, 20
TPSP 3, /S—=F 2V IHDARZ MVNICH B &A%
ENDIEWE Doz, B EMELRE, HElZHESH
OZEBA S IEE, Pt XTI, BURIAY 20 22 iR HR A
DRUN, VAR RSN RIS E WD RH O A5
NB255, BIKEL PSP OWREM 283 2 L8 H 5,
1968 4%, Rebeiz, Kolodny 35 & 7X Richardson® (%, 2317,
RIS alien limb & W5 72 RN B RIRZ DO #ite
W R 2D, Al e EEFTPE SE ) - 7 s B e fhE D JE
3PN DONTHNE L7z, BiRTRE LT, BE Ltk
DRI I & OIS &R Sz, WEEIT R &
FIMEFTH Y, IR o iy BH B TH SE o ek e e v
&, IR - 677 ) D OFE - EaRZ R E T 2 kg
JahER b7z, B & SVE T H MR A3 A 5
N, OB TR O (34 % 01 5 AN B2 S eIk

neuronal achromasia) | EFFXIz, ZDH, Watts 5 ¥ (3,
JREDFHC RMIEEZL THETHL L #HEHML, 0D
JREED B % TR B B S AL AIRE AT 2 PESE (corticobasal
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= i ganglionic degeneration; CBGD) | 12287z, MMiED K

N . %% g % g ik B2 B B A% 2L MR iE  (corticobasal degeneration) | & (T

i3 E9E.i335 B2 SR DH LORD ) S—% 2 = AT B HISH

g3 5§Z§§§§§§ %E % % & h 3, Hoehn & Yahr™ (3, % 5 451 & 0

SS5E2S£5s58 B§S Parkinson Clinic T 1949 ~ 1964 4128 L 72— D i

=& & £ 802 I DUT, 28— % 2 Y) = X L DRIV T % Wi

L7z, Hoehn & Yahr (&, @& XD 3 DOF AT IV —

.. B LT, b, (1) B S—F 2 = X4 (5=

g B §§§§§§ %2 NI & ORI A, 672 1), (2) KM S —

t EE7 BiEgis F2VEAL (st =%V = ZLEZOMD 54

: gé%ééégggg 7. ZRER6 B LK Bl 20O %A FE, B

& Egzggéégggg g WRREAL, Z DM MREZEVESE, i, s, SERIATEIE,

= E55EEE8585s = GME, B UL BYANZT F MRS b0), 3)

% e = 8 HIRRL (7%= 2 ARICHILT 28— F 2V = X L0

S ] E SN, WKL S50 5 O 8% 75 W1 B i s
@ £ ) BB 12 1) Thok: (Table2 ZH,

§ & g EE g 5 1960 AEAUSHT 7S SN fe R —F 2V = X LB

= 8 is ézgs £ BRSOV TR, RIS B 2 DT 5

A £5 855 EiBs Sk . 19774F, Fahn® @, 7$—% 2V 2= XL

A ESSS g8e= 1 HICHILOAT T — %> TIhbEDEEHIL

? i Feo Thbh, SS—F Y =X MMZ T O W

D ‘ :‘ FEEL CHRARIGRRE, SEBDCH, FICRRREE, Wi,

S I T T i EURERE, NRERE, RAER Y) 2 HT B RETH S,

§ E% ?%% §§ g Fan I o b %2 S—F VAL 5

% g %% E *ég % (parkinsonism-plus) | JHEEWELR, ZRUT(E, MSMEE

o | T & & 1 ZEVEAE, AR RIS PR (AR, MR ol

§ ] % 3% % P 5 KB RS SR M L WHIE R T 7)),

S | i S OPCA, PSP, Shy-Drager fitfiht, /¢—F 2 = XL - jil

8 g2 2 8 W= 2 — I, B ERANER S S—F 2y =X

é 2 %% g é_é g 2y (Guamanian complex, Z782A Y7 )V b - ¥ T,

g g8 g8 s TN NA T, Ey 2, ERIEKIUE) hit e,

% Fahn (3, CO/S—F > V=2 L-F5 RO AT TV —

| w. P 2, S—F UV ZLERLD DR AR b

% %é% § L7z (Wilson %%, Hallervorden-Spatz i, /N> F > b 2,

5 888 0 TR/ - ST HEAR) . BEASHYIC, 28— 2V 2 XA

g 58" X 9% Fahn O/ AR, JHFEME S—F >V 222,

# Y/ CLIATE DS GNEPAEE SAVES GNNL & 33

@ § B OBEEREMNE (heterogeneous system degeneration) &

i | % = BIFERZ)) 03 DO EEATT)—hiE I AL (Table

gz 2 2 2 BH).,
g, BHONHTIIREORAIN L, i, A A



BIZ@MOAT IV —=EY Y THA, —F V=X
L TIZREP LRI TVS 7, 512, ZOnH
TR, MNEZITHRSIRABRIEL 9 5 RISt D A
F=T7 O ON—F VXL AN D72, Bk s—
FOVZALDATITY=HHEMENT VS, 8—F
V ROBIERRR BRI N2 %2200, BfEHHE
LLDDH B/ 8—F Y DR, BETHMOY

DEBRHS>TVE, THHDEENFEAICDONTIE, A
L a—TIEZELEL,

DD

[P A b =7 (dystonia)] &\ 5 HEE (1911 4 (12
Oppenheim® DMEH L, ZHE TRATH >7IREDE
T4 HICBET 25 THIHTHH L7z, Oppenheim (32

DIRER EBUHIAN=T (dystonia musculorum

deformans) | &WEATEDS, T — RS
YA RTINS 5, COREDOHMHFESE 1D

n, K OREE & HICT AN T O ENRE LIS
FT&L, DAM=TOELLMELLTE (Table 3),
Oppenheim (3 Z DFFEZTEL B, ZOBRE T, ZOK%
(2 & o TN BIRIC N Z /X BRMEAEREAEREC Y, Th
b3 (WiCTRZWVY) MEEHEICXL->THEHESH
52 EH#MEL TV, 72, Oppenheim (3, MUk &
OMA R D ERE 2 11 D $2 e %55, A Dw il & 120 %2 fF
DT, QUETRHCHBI AR RO E, RIS
FFFREIEE S NI LBALIB ISR BIERDEITIC DN T
RIBL TS, i HREICH D> TRESNTE ML
BOANZTOEENHZICHHDSHT (Table 3),
Dystonia Medical Research Foundation (&, %2 AFUnlREZ:
EREZELIDOEERZMM LI, MERZOLZRRZ
TV 7 7w MIEIZ, André Barbeau, Donald B. Calne,
Stanley Fahn, C. David Marsden, John Menkes, G.
Frederick Wooten Th >7z, ZEZ(3 1984 45 2 HICEH
R E, X 703 FERE AT 2 R IHEIREE T, 12
Wido FONRIEB) & U < 13 L5250 O HETIEB T
1P LDERRRELI:, COERIILSZITIANLA,
SHTHHEHESA TS
JANZT DEFHI kk%) EboTWw-o7zdH1C

JANZT DY EL T &7z, Fahn & Eldridge™ 3,
PANZT T A RYIOEEY AR T LT, WIS
O R RORL, YA T 2R (KRS &
CHGENE), XM GRAISARIZEVETE 3 L OVBREIE), DA

S. Fabn

M (SR EEFNEE 2SN (CHFe, Y RIY
T Marsden, Harrison 35 & 78 Brundey® (&, JEIRFEHIEK
MDA ED S I Ei R R L (RN, o8tk &
H1) . Dystonia Medical Research Foundation %3 L 7=
DANZTOERE - pBUCHT UM LR E SR, 1984 4
EG%MANTVS (RLRDOBKRZZ2H), ZOHMER
23, FBIERAEH (AT OTRIEARK I <K
73 57:0), ERFEBEHALOST (Marsden S D5 JH ©
DFER) BLOHRRICE DS M2 HER L2, 203
K12 & 2 W6 51 43 $H 4K & (X, Fahn, Marsden &5 & 0¥
Calne? IC& > TRAE I N7 (Table 4), ZDUHIHHHIZ

BEFTHIR SN TR, YA T2 SsEL &
T EZDEDRAICL > THHESIN T4, Fahn,
Bressman ¥ & ?f Marsden® (&, [P AM=7 - 5 &
(dystonia-plus) | £\ D Hi7z 7wk AT Y —Z2BML T,
LMD AN T 2= AT 5 RAIL 7,
[— XMW ADM=T (primary dystonia)| 1%, SANZT
PSR RBnI AT (IREOFEZERL) %15
FTOWHL, [PANZT - 75 A (dystonia-plus)] (3,
IAZU—XA, NR—=F VAL, HEMRERE L O
TeA DRI A W fE D, HricICB8Rk S e IR EE
VAT BET, JHCERIIC, 34X Y
AN=TERNRRISEY A =T 35205 GElIE X
Wk [64] ZH), T MEITONIZHHOMME " TIX
PD, PSP, CBGD, Fv 7, ik AF 2705
&AL NI OB SESEDOH IR ER L L TAHA LN
LA R AND DI, HS5 ORRKRAT I —
MEMSHh TS

Hi

b 5 % JEE) FLHAE DT T b HALZAE AT R T
HBHWIICDOVTE, ZLOWEVRINTELD, F
B BIREDOZWNIZ OB TH L Vo RIS 3Rk 2 7%
i (FabbikoBIT) BHY, ZOKKH %L

RSN T2, F4k, R ORI 358
bhd, IRHIE, IhE T I T 5 EE) AT

ELTRETHY, , iR RO IEENICE D B
ZELTERINT S (SCHL [65] p6 (il #),
Brimblecombe & Pinder® (3, HfXTEBIRFI T D
XEPLERICES T, IRMOYIDELIZDONTH
2L T\ %, Parkinson (X 1817 & '® (= [R¥K/FBL (shaking
palsy) ] EWORBTIREZEIL TELY, FEEORID

HHICH

17



18

TRBY T AE D5 B

Table 3 JELIC A2 X b= T DK IIE 7

Year Authors Clinical definitions emphasized
1893 Gowers*? Tetanoid chorea
1901 Destarac*® Spasmodic torticollis and functional spasms
1903 Leszynsky** Hysterical gait
1908 Hunt*® Myoclonia of the trunk
1908 Schwalbe*® Maladie des tics; tonic cramps
1911 Ziehen*® Torsion neurosis
1911 Oppenheim*! Dystonia musculorum deformans: alternating muscle tone
1911 Flatau and Sterling* Progressive torsion spasms
1912 Fraenkel®° Rapid, twisting, and sustained movements
1916 Hunt®’ Slow, torsion, twisting spasms of trunk and extremities, more with active movement
1919 Mendel? Twisting axial postures
1920 Taylor®® Spasmodic sustained opisthotonus, violent twisting of the body
1922 Wechsler and Brock> Hyperkinetic and tonic forms
1944 Herz%® Slow, long-sustained turning movements
1962 Denny-Brown®® Fixed or relatively fixed attitude
1967 Zeman and Dycken®’ Generalized dystonia; focal dystonias are formes fruste
1976 Fahn and Eldridge®® Sustained, involuntary, twisting movements; may be fast or slow
1976 Marsden®® Focal dystonias are part of dystonia spectrum
1982 Fahn®® Abnormal involuntary movements that are usually twisting; the peak of the movement is
sustained for a second or longer
1982 Marsden®’ Continuous contractions forcing limbs and trunk into sustained postures or intermittent to cause repetitive,
sometimes rhythmic abnormal movements
1984 Fahn®? Abnormal movements, usually of a twisting nature, ranging in speed from rapid to slow and usually being
sustained for a second or longer at the height of the contraction
1987 Fahn, Marsden, and Calne'? A syndrome dominated by sustained muscle contractions, frequently causing twisting and repetitive
movements or abnormal postures
Tabled [ELINIC A2 Z N = T BED 5 F6 0
Fahn and Marsden, Harrison, Fahn, Marsden, Fahn, Bressman, Fahn, Jankovic,
Eldridge (1976)°® and Bundey (1976)% and Calne (1987)'? and Marsden (1998)%* and Hallett (2011)”
Etiologic classification Bodily distribution classification Three parallel classifications Three parallel classifications Three parallel classifications
I. Primary I. Focal . Cause I. Age at onset I. Age at onset
A. Hereditary Il. Segmental A. Idiopathic A. Childhood A. Early < 26
B. Sporadic lll. Generalized B. Symptomatic B. Adolescent B. Late > 26
Il. Secondary Il. Age at onset C. Adult Il. Distribution
A. Associated with A. Childhood II. Distribution A. Focal
heredo-degenerative
disease
B. Environmental B. Adolescent A. Focal B. Segmental
IIl. Psychological C. Adult B. Segmental C. Multifocal
IIl. Distribution C. Multifocal D. Generalized
A. Focal D. Generalized E. Hemidystonia
B. Segmental E. Hemidystonia ll. Etiology
C. Multifocal Ill. Etiology A. Primary
D. Generalized A. Primary B. Dystonia-plus
E. Hemidystonia 1. Familial C. Secondary
2. Sporadic D. Heredodegenerative
B. Dystonia-plus E. A feature of another

neurologic disease
(eg, dystonic tics,
paroxysmal dyskinesias,
PD, PSP, CBGD)

C. Secondary

D. Heredodegenerative

PD =/8—F 2V 2, PSP =il{TPEA% LAERIGE, CBGD = KM Bz B Sk AL et i 22 VEAE



BTBHIC OV T, HREFE (shaking palsy) ] Tl
R OVURL ISR A A U % 2 & Z#45Hi L 72, Charcot™®
i, AR &L S, —F 2V UM TORHIFIRRE %
FEVEREALAE T OBMERIREE & %2 Xl L7z, ik E o2kt
FHTE, 9IS 25BMRUICEL T, REFHEDL 7> 3
WY RLLEH I DEFRILA TS, KB, 2D
TEE, YURTYU L, GEAY, LE2—THY EFH
NTE7e (Bl LTk [65-75] #Z),

PRIROELICFEMR—E MDD Y, Zhid, S
AU ZHEIN X 72 LS IZEBIN B Z D7D TH 5 %,
% { OWFFEH (3 O CHLBIN 2 i 2 s L, —
FCIE, XESEREE O R DU DAL 2 HELT 5 5T
HH\D GEME S [71] p.l ), LA L, Elble &
Koller (¥, ThHDERIRENTE 5 LML, T
Tbb, AHNREETEECHINTHZ LIS AT,
ALY 2 HUGHE (XA H Y 3 X YR HTIRI DT T A S 4
5L BIERL:, Z I T, Elble & Koller (3, M¥4afl
BHTHY, FIFEZRENZTXTOREERE)] &L
TR ZEE L, LA L, JOEHTE, FFREED
—HIC AL NS BRI NI TLED . 2T TH
(X, Elble & Koller ® & % 2 2 1L L, I A &I
(involuntary)] £\ SERRNT LI L 2R T2, Z
DEIBEIEICEY, BRNLHERES EFRICEHTL
EWTES, METHE, WKTEZAL, HEOREGY
M RDOACIHDSOTERTELVHIIETHE, T
5 LT, ABRIREZ & L ORI (b b IR E )
RE S, MWL ABLINEZTHSH, PI7 EIEREL
(asterixis), FiEtEEATAD A, 70— X X, FEIE 4
fitk) IAZ7v—XAFRME ZA LSBT,

RO FRRICEIM 2 R DOVDH Y, ZDORE I,
I, SRR SEEIAT R B O R Y - AR BEA AT RS
EOWTW3, UL, DAMNZTDET Y a Tk
TNy AR R E MARIC, HRERICBE§ 2 5 & w20y
FRRE, Cho6DEhTIT)—%ETL2HD0THA
9 (Movement Disorder Society D& HTIER S 1u/z
SRR T %YM S), 1853 4E(D Romberg® 12 & 2 IR
HIOHBUZ, IREOWEK & LTKFbE, 7ra—i,
Z L CEAMEIRE, BRI, IR 22T T 5,
Gowers” &, &ML % 5 A il 12 51l 22 L 7z (Table 5),
Oppenheim’ (3, JEMESERIATE (e, BN, Rl
BLEENE) CIRR O E Z N ZHICED EIRZ R,
& 512 Holmes” ¥l L7z & D12, MARISAIFEAEIRE L

S. Fabn

TR R DS 2T M2 T %, Oppenheim® (3,
R OB EFEICDWTHIY KT, W Lok, &
i SE 5, KeHILCRi>T0E 5, DR
LR r g & Ol 2@ m), BITROIRMOBE L &%
FEFTVE, ThH0BERIE, SHOMRNEHEICY
Gl & XMHIN TS, Oppenheim (I F7z, #BiFL (3
~5Hz) #RHESHEL (8 ~ 10 Hz) REZ X2 &
ZHEREL 72, Wilson® (%, Croonian Lecture IV (23T,
IREE DML, Fp (Fhbbikid), HEME, BB
2 ThHsILICF R LI, Wilson (It T, BAEDPL
B L, IRMICHEL D 2ROV THL TS, &
BIZK DRI ZERIEICE T 2227 > a > TR, Kifk
R L, FBHEGEE) (ERGBA L) DRIRMEL L 5E
KRS B ERFR B & 2 XL T\ %, %72 Wilson (3,
fRREBRICBT 2 8—F Y RO AT, 5T
=9 [FHBIMEOH IERREE (reemergent rest tremor)
2OV T, P LM, HETRZMNT MFHikl SE5L,
0%, HEIHPERZLOICH5] LRHL TV,
— R RSB 2 BERIEDOFEH 51T, RO
M —ERICET, ZFVEMALIE, 7 S—F >V 2, i,
/MRS (cerebellar insults) 720 &, REEDP AL DIE
RELTHY EFT&ze RO AE—ERTRED
EVHA, WEICET 2T 7T 7 RBEE S H
K2 L5 h>THEDILETH B, 1972 4F,
Brimblecombe & Pinder® (&, FHEAYZIGE) & OBHEYEIC
HEOOTIEEZ L, 6 DDXA4 T, Tibb, IEH
LHHRHIRI, RN A BARRI, IR R, SN L
IRFHIRI, S0 ZEBARHIRI, SRR 2 25572 (Table
5o ML 1972 4, Fahn™ $AEC, BEEAIZN5E) & DB
HPRICEE DO TR E R 2 0 B L 72, TR 2 AR B
M1 273 —L LTHHEEL TV S (Table 5),
Fahn (2 & 2 BERMO A7 3V —3, #IERRE (static
tremor), ZEARHIRE, R, ZOMMOIRETH -7z,
Fahn 33 512, BEREO X AT I — ISR £ 512
L7z, Struppler 5 * (%, JER&HIIS L OMGERAL NS HIHR
WAENELID, TOYANIAZEETHY, 6 DODAT
T)—=U»EFhTWAh >/ (Table 5)o Jankovic &
Fahn™ (&, JWPH & BEREM 20083 < “HO 2 MK
L7z, Capildeo & Findley™ i, XD 9 DDOFHHIC & 557
BERIBLI., Thbb, K (LRI, Z35RHREL,
BRI R, BAHRE), B 2 B RERAT, R i
RERE, SREFIEEL, FEYRBHICT 2 ek, BET 5
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Table 5 L [1712 A7 HEH#E D 77 B

Gowers Brimblecombe
Romberg (1853)%° (1893)"7 Oppenheim (1911)"®  Wilson (1940)*2 and Pinder (1972)%° Fahn (1972)"®
o Mercury o Paralysis o Paralysis o Paralysis A. Normal rest 1. Normal tremor Physiological
agitans agitans agitans tremor
o Alcohol o Senile o Senile e Senile B. Normal postural Il. Abnormal tremors
tremor tremor tremor
o Senile o Simple o Disseminated o Disseminated C. Normal intentional A. Static tremor (parkinsonism,
tremor tremor sclerosis sclerosis essential tremor, Wilson dis-
fever (emotional) ease, chronic hepatocerebral
degeneration, mercury
poisoning)
o Paralysis o Hysterical o Hysterical tremor o Hysterical D. Abnormal rest (Parkinson’s B. Postural tremor
agitans tremor tremor disease)
o Asthenic o Hereditary o Familial E. Abnormal postural (thyrotoxico- 1. Possibly accentuated physi-
tremor tremor tremor sis, hysteria, delirium tremens, ological tremor (action
shivering, cerebellar ataxia, tremor of parkinsonism,
brain stem) epinephrine-induced, thyro-
toxic, anxiety, fatigue)
o Toxic tremor o Neurasthenic e Mercury F. Abnormal intentional (Wilson 2. Probably unrelated to phys-
(mercury, tremor and lead disease, multiple sclerosis, iologic tremor (essential
lead, alcohol, intoxication cerebellar disease) tremor, alcohol, lithium)
opium)
o Fibrillary o Cerebellar 3. Unrelated to physiological
tremor tremor tremor (cerebellar,
asterixis)
o Cerebellar o Alcohol C. Intention tremor brachium
tremor conjunctivum lesions,
phenytoin)
e Alcohol o Posthemiplegic D. Miscellaneous tremors (Wil-

o Posthemiplegic
tremor

tremor

son disease)




8. Fabn

Jankovic and
Fahn (1980)"*

Struppler
et al (1978)%2

Capildeo and
Findley (1984)%4

Deuschl et al consensus
statement (1998)7®

I. Parkinsonian Two parallel classifications
Il. Essential tremor . Etiology
Ill. Cerebellar syndromes A. Physiologic

A. Archicerebellar 1. Normal

B. Paleocerebellar 2. Accentuated

@

C. Neocerebellar Parkinsonian

IV. Midbrain tremor 1. Idiopathic

V. Wilson disease

2. Secondary

V. Chronic alcohol
intoxication

3. Heterogeneous disorders (now
called Parkinson-plus and
heredo-degenerative)

. Essential tremor

(]

1. Autosomal dominant
2. Senile
3. Sporadic
4. With peripheral neuropathy
Cerebellar
1. Degenerations
. Multiple sclerosis
. Wilson disease
. Drugs-toxins
. Hereditary sensory neuropathy
. Midbrain tremor
7. Cerebellofugal lesions
Neuropathic tremor
1. Landry-Guillain- Barré
2. Chronic recurrent
polyneuropathy

Rhythmic movements that are not
tremors (eg, asterixis, segmental
myoclonus, clonus, spasmus
nutans, nystagmus, convulsions,
hysterical tremor
. Type of tremor

A. Tremor at rest

m o
[o2 ] &, - JC RN \N )

M

B. Postural tremor

C. Contraction tremor
D. Intention tremor

Nine parallel classifications
I. Evoked behavior (rest, postural,
action, intention)

Il. Duration of tremor (number of
years)

Ill. Body part affected

IV. Other neurological signs

V. Tremor frequency

V1. Response to drug treatment

VII. Presence of associated
conditions
VIII. Family history of tremor

IX. Family history of other neuro-
logic disease

Two parallel classifications
1. Phenomenologic classification

A. Rest tremor

B. Action tremor

1. Postural tremor

a. Position-independent postural tremor

b. Position-dependent postural tremor

2. Kinetic tremor

a. Simple (non-goal directed)

b. Target directed (intention)

3. Task-specific kinetic tremor
4. Isometric tremor
Il. Syndromic classification
A. Physiologic tremor
B. Enhanced physiologic tremor
C. Essential tremor
1. Classic ET
2. Indeterminate tremor syndrome
3. Primary orthostatic tremor
4. Task- and position-specific tremors
a. Primary writing tremor
b. Isolated voice tremor
D. Dystonic tremor syndromes
1. Dystonic tremor
2. Tremor associated with dystonia

3. Dystonia gene—associated tremor

m

. Parkinsonian tremor syndromes
1. Type |, classic parkinsonian tremor-rest
tremor or rest and postural/kinetic tremor
with the same frequency
. Type Il, rest and postural/kinetic tremors
of different frequencies
3. Type lll, pure postural/kinetic tremor
4. Monosymptomatic rest tremor
Cerebellar tremor syndromes
Holmes’ tremor (rest plus intention tremor)
. Palatal tremor syndrome
1. Symptomatic palatal tremor
2. Essential palatal tremor
. Drug-induced and toxic tremor syndromes
J. Tremor syndromes in peripheral neuropathy
K. Psychogenic tremor
L. Unclassified tremors

N

Tom
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REBOH ML, IRAROFIEE, MO MREEBDORIEETH %,
Elble & Koller” (%, /0 HIOFMZ R LEFORL TV A
WHOD, R B L OBRET I L 2 0 BiE R 2R
FK U7z BRFTRIC K 20 BUARICE, 178D (4, 234,
BifE, M) OEFELVEGTh, #HESNLMAEHMKS
NTV5, MAFTICX 208K RICE, EHENE X
DHHE LM EORREIORIN TV S, b EFES
#Hl23ED{ Movement Disorder Society DA ™ T3,
REAE T b & BRMGREAR I % 7 7 T ) — AL 3 2 0051 0 H
RRIMEELI N TS 7 ZOHHIT DV T Table 512
MRLTW5, TOEEAIE, fhofEtis Lbw
% BE R (cortical tremor) % & S EEENIME I A 70— X A
UL &R (asterixis), 70— X X, FiftEloTA
i, BREMEDAFATT, WHEEE] & OERZENICD
WTHIRAL TV 5, COTEAFICEOSRED &
NTV 25, —HROEBE)RERESEM L, OB
BEIIA 70— XZDEHBEICHETELEZLT VDS, £
D E LT, H&ED SN0 E) & WY 2
Banbsd Ik, 7z, REBHHUGHE L Z sk < ik
ERETHERELTHEBPEL TR EIICAHZ,
b, EREI O TBREISEOETHH 2 e NFET
LN T3,

B &

WA osEE Ly, FEHELTEM2DOME
ELTOMBIREIED /N HD, S HELZHTTL
ZEICROOFRHI AV, 2011 5 FHICi, AT
O T2EEEa o ASEVHMES TS
TETHD, BRI EINDLKIDH, BAIBHEEZ
ICWB0h, ZLT, EOXIBHHELEZ2DEE %
BAZTEIOPEMATHET LD, i rala=
TA—IWE>THRERLETH S,

=
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Association of Olfactory Dysfunction and Brain. Metabolism in Parkinson’s Disease
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IBEE T, /S—F>Y fF (Parkinson disease;
PD) OEBGEEIRD 1 DTHD, CNFETICEBRES
NIZBERNBIUREZNIET NS, PD BEIC
HZONDIREWIE (Ot V) BERIREBERE
OEEEEEA2FERE T DA REMNRBEINTIVD, LA
L, PDICHITDREHDEEIRBEE T EDBEZENE
BEMZRIBEEL T —FIIBONTIVE, KIAF
ISERAVE TR OBEARAN PD B& 69 fladsel, MY

AIE L, METHMEGARNT 7 b D 77 SPM (Statistical
Parametric Mapping) |C&KDERBELEB AT DEEEIS,
BAR/N_FEICKIMEITENE DBIEEMITL oo A
ABROER, REEEL, LREEEZSCHRMES LD
EICEETDIENPESMICE DIz, OIS, METTH
DEBEHICEETDIHNBNFTEICLDENTIE, B
JUEERENIE, KRB ERRADKEEREZ2T, L
HBEDREERE EBEBICEHEL TV, SEDFERN D,

IRBEICHTDRMEEN PD BEDRERTOEER
—BETHY, ZOBRZIRRAESIOTIRRE DR
HEICERT DI EARRE N,

IWA—ZKHEIRBEEEEENZTEL oo REREBET
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foo BERFD VIV I—ZHEICEH T DRNBEIRITH R
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Sagittal Lt. Lateral Rt. Lateral

(n=69)

b) Hyposmic PD
(n=33)

¢) Normosmic PD
(n=17)

d) Non-demented
PD
(n=40)

e) Non-demented
hyposmic PD
(n=14)

p<0.001 (uncorrected), Extent threshold k=100voxels

Figure 3 i, EHFMNIREHCILNT IV a—2{GHIME R L T %% PD 7 70—k T, a: &£ PD i (MMSE > 24) Ti3,
NI SE R B2, T MRS R B, DI R, A0S T — U 5 — £ S A L T M D ARBHIK R i S 7z, b KR PD #E T,
LRz, X OIRFICBIGEORIHE R AEED SNz, ¢ MEIEH PD BT, WO IMIRTHERET R O ACRK R0 sz, d:
PRFIBERED L D IRIc T2 PD BE (MMSE > 28) T, ML EAERD S Neh o7z, e SBEIREDI L ORI TV 5 (MMSE > 28),
HEOBTIK N 2L PD BT, WIIREEEICRIK R8s 5hiz (p <0.001, FEHIIE, extent threshold : 100 K2 +£)L),

25



Abstract

IN—F 2V VIR BT B BRI FF O R A

Characterizing Mild Cognitive Impairment in Parkinson’s Disease

* % #**John C. Dalrymple-Alford, PhD, Leslie Livingston, BA, Michael R. MacAskill, PhD, Charlotte Graham, MA, Tracy R. Melzer,
BSc(HONS), Richard J. Porter, MBBS(HONS), MD, Richard Watts, PhD and Tim J. Anderson, FRACP, MD

*Van der Veer Institute for Parkinson’s and Brain Research, Christchurch, New Zealand
**Department of Psychology, University of Canterbury, Christchurch, New Zealand
**Department of Medicine, University of Otago, Christchurch, New Zealand
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BIAFETIE, N—F2VREE 143 0B LUERSGZE
Y yFSEBRHEES 50 flEawREL T, 4 DDR
MEERESRIY (ZRITHEE, TR - FXREIR, F&E - &’
[RAE) (ICh1-d 20 HBEOBREDZ 7%= L 7.
BE2AFGMNN—F 2V URICSITDRMIE
(Parkinson’s disease dementia; PD-D) DE#E%j#7-
Ufce FERFEZRE 1196113, 12 BEOHBROIES
HEEICRSL, SEZICKVIRMBEEEZM X238
ERMEEFDONITNMNCAFELIZ. CHODEET
HFE L7 PD-MCIBICDINT, FEEZEDEMMER
HMEERERAED D%, WRESIU PD-D BELLEEL
T LTz. ZNENDOEEZRVC PD-MCI fEf %
BWELEETS, ZOEGICIIERETEICKELENR
HONTco 1 DORIEEERIZD 2 DOBER T H
EHE[EH S 2 IZ#RE (standard deviation; SD) FEl>
feBE&% PD-MCl &7 LI5S, 14%DEEN PD-
MClI LBE SNz, BERMEE LRHES NI

WEREIIWED D —75, 1 DORBABEEEREFD 1
DOBRBEIXIT7HEREE 1 SD FEo/z&&E% PD-
MCI &AL TEI8E, 89%MEEN PD-MCl EEES
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ZEELTDHE, 2MPRMEEERFEZRNT, BE
RHMEEGERPFE/NT VA THECE ., HERDE
RATE2EET—F LB IDZEIIKY, FalS, 7
HMEEREE B A Z B ERFIEEF LBHIET DR ZE
BORICHACREREELLT, WInN 1 DOR
HIMEBESBIND 2 DDREX Q71— 1.5 SD(PD-MCI
BEDEER 30%), £ L<IF2 DORAMEEEFHD
FNZENT 1 DO®REBEZI7H—- 1.5 SD (PD-MCI &
ZDEER 37%) EWVORHZFERTDIILERET
D, 58, BHROMERZBLUIERTENENSEDEE
Z2BNd, BRBEIGERE (Clinical Dementia Rating)
ZERALTE, FERAE PD BEEICHINT, BERM
FEEGERAMEEER R & DB AHBIZRIIHEZL
Bh oz,
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HEFT U T —F 2V Vi DIRHIC BT B8R TGP I &
Duodopa ® FLig

Comparison of Subthalamic Nucleus Deep Brain Stimulation and Duodopa in the Treatment of
Advanced Parkinson’s Disease

Aristide Merola, MD, Maurizio Zibetti, MD, PhD, Serena Angrisano, MD, Laura Rizzi, PhD, Michele Lanotte, MD, and Leonardo Lopiano, MD,
PhD

Department of Neuroscience, University of Torino, Torino, Italy

BS: SR TRERISBRNY (subthalamic nucleus  BICHNT, BRNSIOEBLEZNT—5% 2 D
deep brain stimulation; STN-DBS) SXULARK/N/ BB TR LU,
$ILE R/X (Duodopa) +—31EBAKRESIT, EITL/N—  HR: (VT NDAEBEIETH Unified Parkinson’'s
+>2U ¥R (Parkinson's disease; PD) MAEICHIF  Disease Rating Scale (UPDRS) Part T (HE4E5EEH{E),
DEMTEERRER CTH D, Part Il GEBIHEE), Part IV (EHE) (CBEREHMEN
HiE AFETIE, STN-DBS S/I3RENBEESE oh, BECL\DEBEICSEDSD [offl BDEIEEKIEIC
(percutaneous gastrostomy; PEG) (Z&® Duodopa & FL7. —FA, DXAFXIT7OEBEESRFRD
BEDWINHEZIT- PD BE 40 flASHEL, 2D TFICERTDIEEIIDVWTHRRLUENRDONID
BEEEZEEICLER LT, Duodopa #ldE&E 20 (X STN-DBS (D& Thofcs STN-DBS BT, BF
BINSRY), FIEHAEEBISH 15 nBlCH DOz, EBRGMURBXIT7HABERICETLIEDICRL,
Duodopa #(3, SRNARNRETR, FH> 705, %  Duodopa BEHTORBEEXIT7ZDERTIILVEBETHD
BORMEE, FIFBENERAMNVEZFLEL o, BEICEHELLEHEDHEIRHEIL, Duodopa B
BhofeZ &EIZ&KY, STN-DBS Tld7i< Duodopa #  DIFSH S Dr,
5%%(7TL\ico STN-DBS BEHI—EMDEE 20 flA's  #5 : STN-DBS KLU Duodopa |3, ESER, BE
sV, REROER, ARIFOEE, EIfIARE, & 4AEIMESIUEBSHEICTL CEREMRERL
S HHEDEIRIE Duodopa B#EBE THofco M—D oo ABERBESHEDFRIRSEEIS, Duodopa BENDIFS
EOMIRDIEFIREEICEIT SPTR T, Duodopa 8  A'&EnN'or.
DIFSNEELNBETH DI, ABRSIIFEEMAR
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Main items of UPDRS IV: Baseline to Follow-up changes
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Figure 2 Tiji5#E14(C & U Unified Parkinson’ s Disease Rating Scale (UPDRS) Part IV (5 HFE) @
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Table 3 MjiG D OF (Al & G OFIE

DUODOPA

STN-DBS

Orthopaedic diseases
Lumbar discarthrosis
Amputated leg
Coxarthrosis

Obstruction sleep apnea Syndrome (1/20)

Urinary incontinence (1/20)

Prostatic hypertrophy (1/20)

Hypertension (3/20)

Hypotension (2/20)

Rectocolitis ulcerosa (1/20)

Diabetes (1/20)

Dysthyroidism (4/20)

Infusion system
— Accidental removal of the PEG tube
— Tube occlusion
— Jejunal incarceration of the tube
— Dislocation of the intestinal tube backwards into the stomach
— Buried Bumped Syndrome
Drug related
Psychosis
Surgical procedure
Infection
Other complications
— Weight loss
— Intestinal obclusion

Comorbidities

1/20 (5%)
1/20 (5%)
2/20 (10%)

Complications

11/20(55%)
1/20 (5%)
1/20 (5%)
2/20 (10%)
1/20 (5%)

1/20 (5%)
3/20 (15%)

3/20 (15%)
1/20 (5%)

Orthopaedic diseases
Lumbar scoliosis
Coxarthrosis

Restless legs Syndrome (1/20)
Urinary incontinence (1/20)
Prostatic hypertrophy (3/20)
Hypertension (3/20)

Deep vein thrombosis (2/20)
Glaucoma (1/20)
Cardiovascular Disease (1/20)

Stimulus related
Dysarthria
Surgical procedure
Deep vein thrombosis
Other complications
Apraxia of eyelid opening

1/20 (5%)
2/20 (10%)

2/20 (10%)
1/20 (5%)

1/20 (5%)
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Increased Prefrontal Volume in PD with Levodopa-Induced Dyskinesias: A Voxel-Based Morphom-

etry Study

*Antonio Cerasa, PhD, Demetrio Messina, MD, Pietfrancesco Pugliese, MD, Mautrizio Morelli, MD, Pierluigi Lanza, MD, Matria Salsone, MD,
Fabiana Novellino, MD, Giuseppe Nicoletti, MD, Gennarina Arabia, MSc, and Aldo Quattrone, MD

*Neuroimaging Research Unit, Institute of Neurological Sciences, National Research Council, Germaneto (CZ), Italy

LARRIN (L-R/Y) SBRUESIFROTIE, /IX—F2v
>f% (Parkinson's disease; PD) J&EZBMELER
INZIAEBNEDORBERSICLDEHET, BEDHEE
SEICEREAERET, W OODEREFGIAFTICHINT,
COEBEHEDERICT S T DR ARIHEREE

ZENAHRESN TSR, ZOEBEEEHET 28R
BEEIZHRFIIABOMICESN TR, &ELLIERY
I XN=Z - E)ILTH A K1) — (voxel-based
morphometry; VBM) ZRLY, L-F/\ERMED LR
D7 EHSPDEE 366, L-F/NNGEREDRFRTT
D7 PD BE 36 fl, FhEMRZY Y FSEIR

WERE 32 PIDR MRI BifZ1REILTco DRXFRTT
BEFIRFRITEZ VBM B CHEBLLHESR, &
AF3 7= ORETIIHRAITRIEBEORBEESE
DERERIIETVIANEON, COFMRISRERRE
BPDBECLIVBEECH D/ce DVAFRIUTHBLY
FORFXDTEENRBELRLUICIES, BRLEER
Risngh oz, SEIDFRENS, PDEBEDI X+
FIOTIIHREABEOREE/HEL, NI EREH
EDREERICASHDREIZRL T DATREMA
hdIENRERSNT,

Movement Disorders, Vol. 26, No. 5, 2011, pp. 807-812

LEAEEN  /N—F VU, LARRNERMEDOIFRDT7, BERER, MRI, ROV - X=X - E)THARI—

0.4
034 v

o -

£ |

I

> .-\-""'\-\.__\_ . B ™

z ' *es-e o’ ]

g e

é o0 ! i hlt-ﬁ' —

£ 014 ° : i"-':;**--%_

. ™ = -\-""'\-\-._\__
-0.2. @ .
-0.3 ; v ; T
30 40 50 60 70 80

Age at Onset (years)

Figure 2 JAF A I T7HICIT 2107 NHisHni[el k(- 755 & i
Al & OB OB, BB, 4 FRTEHFENO R vbicks
G2 KA EER () & FBIERAR o) DNz T,
PR ERE (RE) & 95% BRI () ZRd,

30



Table 1 PD &4 d5 & OMEEFMIHEDIIRIIFFEL & B IA T

Abstract

Variables Dyskinetic PD Nondyskinetic PD Controls P values
n? 36 36 32

Age (y) 61.5 = 9.5 60.9 = 10.2 65.1 = 8.2 07°
Sex (f/m) 17/19 14/22 1517 722
Age at onset (y) 53.8 = 8.6 543 = 8.5 — .85°
Disease duration (y) 76 + 39 6.4 + 28 — 18°
Hohen and Yahr (HY) stage 2.5 (1-4) 2.5 (1.5-4) — 459
UPDRS (off drug) 20 (10-50) 23.5 (12-37) — 55
Motor fluctuations (%, yes) 71.5 46.6 — .006%
Mean dose of levodopa (mg/d) 542 + 317.2 517 + 182 — .69°
Therapy duration (y) 6.2 = 3.7 49 + 39 — .07°
Cognitive data

MMSE 276 =15 274 1.2 281 £ 0.9 73°
Verbal fluency 30.8 = 14.3 325 = 121 31.3 £ 83 .38°
Token test 30.8 = 3.6 31515 32529 18P
Beck Depression Inventory 10.2 = 3.5 12 1.9 98 =24 39°
MRI parameters

Gray matter volume (mL) 660 = 70 657 *= 68 648 + 60 .65°
White matter volume (mL) 406 = 52 404 + 58 383 = 40 .09°
Cerebrospinal fluid volume (mL) 387 * 81 397 * 86 385 = 70 .75°
Intracranial volume (mL) 1460.9 = 168 1466.8 = 174 14171 = 123.6 .38°

T R, FE (SD) 7o () TRYS
X HRE
> —JE ANOVA (2% T, Bonferroni flilEIC & 2 XIGD 7\ 1 #3E % FEii,
CXHED I 1 E,
Mann-Whitney %,
¢ AE i do & OMEITHIIE L 72 ANCOVA fif#dT,
UPDRS = Unified Parkinson’ s Disease Rating Scale, MMSE = Mini Mental State Examination

*FWE < 0.05

1

Contrast estimate at [48, 26, 8]

Controls Dyskinetic Non-Dyskinetic

Figure 1 JAFAI7 %MD PD BELEIVAF AT T D% PD BEDEBELK THROENI A ELR I FAR— %R T ZRILD
M 2T 5o Fe RS R ATEERIN SRR D S s . Bl N BERIK A E OB 7 5 A & — JfERIAINC HiBERNIC R ATV 5,
* 2 H PRI CHHIE L 72 M OMGEHARIBILIC BV THEED Y (p <005, MEHARLFEIEDRED 5 M7 BIRNIC B 2 V- EIREM

7% (£ SEM) Z NBDOBIZ/RL7z. FWE = family-wise error
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Comparative Neuropsychological Profile of Pathological Gambling, Hypersexuality, and Compulsive
Eating in Parkinson’s Disease

*. %, #**Carmine Vitale, MD, PhD, Gabriella Santangelo, PhD, Luigi Trojano, MD, Francesca Verde, Mariangela Rocco, MD, Dario Grossi, MD,
and Paolo Barone, MD, PhD

*University of Naples Parthenope, Naples, Italy
**Department of Neurological Sciences, University of Naples Federico II, Naples, Italy
***[Istitute of Diagnosis and Care “Hermitage-Capodimonte,” Naples, Italy

B /\—F >V % (Parkinson's disease; PD) &
EICHNWTEEFIEFEE (impulse control disorder;
ICD), #ICRIEETE, MHaUBRISIUMBIERNEE
SNDHEENTEDOTCUD, RIVBETBIIHIEE / EITH
BEREES LBEMITONTLVDAY, HAUGHE S EIBBRIC
DT, Z0ORAMBEEDOBEEZESH, PD T3
SIENTIVEL,

BiE I AHRTIE, PDICHITDRIER, MHAUBH),
HIBIEROEMRICH DERANKEEREEDHEREF 7 %5
Lfco PD OAREEZNREL T, FRUKEE, 46808
FBFIUEBBEBORY ) —Z T %1TDl, RIREZE

BRERRF, BARE SROEZNR, BRF0
FTRICDIT, BBZEIIROONLEN DI, ICD ZH#D
BEDABINITNG, WERBEICLEN, ZBTS2Z
7 (spatial-planning) BB&EFEL Y MBIT (set-
shifting) REDOREN AR TH DIz, FIEETE, MR
BE|, MEEBREHOZBEHBOELMEERLLT,
MANBRIBERD Stroop Test FiiElS, HBHBEIEEE
BIUELARRTH O, MABRIEE, BFBERES,
D ICD 2 S5EETIT, RHEBEBEICKHEN, E
BFBPIUERABOREN AR CH DI,

EE . |ICD IIRFESLEEL, ZDEEDIZEIL, 8

ICEDE, MABRZHSEE 1306, @eBRZH#D
BE 120, ROEBZHSIEE 140, TOUITEE
DICDZHESBE 10 fINBES N, FIHIUZE
B~y F S/ ICD 273\ PD BE 14 23R
BEllco TNOD5DDPD BEBEICHINT, BRIR

BOICD zH5BEBLMMBRBEICHENTRESS,
RO CHEBERREE, MOBERBBREDIETH O/, &
MAEBRNL D, EABR N RIAEAER/ LIRIEEICEE
B DENOMBAR SN, —7, HHBEBIIRIEAR
[BEDHEETDEEZAONT

B HRIGEHESR - @20 IRFRIHEEZ ML 72,
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Table 1 {£ACHHE], #hEHE, JRIVIEIE, DB 2 (F 5 & 84 1 & b i3 o 2o B E o

ER T & BRI L
Patients with single ICD
HS CE PG Multiple Controls
(n=13) n=12) (n=14) ICDs (n = 10) (n=14) F P

Age (y) 68.7 = 5.4 649 = 7.5 62.8 = 10.1 622 £ 75 61.3 = 8.2 1.694 142
Education (y) 95=+5 103 = 5.8 99 +52 82+ 28 134 1.554 150
Age at PD onset (y) 59.5 = 5.6 59.2 £ 7.1 54.4 + 10 55.5 £ 5.3 53.2 = 91 1.313 .361
PD duration (y) 85 * 39 47 = 2 76 =53 8.1 =45 76 = 4.4 1.104 .365
Hoehn and Yahr score 1.8 £ 05 1505 2+06 1.5 07 1.8 £08 1.113 .361
UPDRS-III score in on phase 151 £ 6.5 13 £ 6.9 154 £ 7.3 13+741 117 £6 0.694 .600
LEDD (mg/d) 727.3 + 2543 577.7 + 306.2 761.6 + 3504 808.3 + 292.2 630.3 = 311.8 0.870 489
DA-LEDD (mg/d) 200 = 130.4 250 = 162 314.3 = 2885 207.1 £ 159.2 267.1 = 201.3 0.588 .672
Levodopa monotherapy 2 2 3 3 1

Dopamine agonist monotherapy 0 5 1 0 3

L-dopa + DA agonist 11 5 10 7 10

Pramipexole 6 10 11 5 9

Ropinirole 5 0 0 2 4

Antidepressant treatment (no/yes) 12/1 12/0 11/3 8/2 14/0

Neuroleptic treatment (no/yes) 11/2 12/0 11/3 10/0 14/0

HS =1EfiHE, CE =58, PG =WlEM, L-dopa =L 7R K%, LEDD =LK K/ $RH#, DA-LEDD = /83 7 I A M
HiA &, UPDRS- III score = Unified Parkinson’ s Disease Rating Scale Part Il GEBj#HE) 237

Table 2 FEARHF, B, WM, HE DB L 2 (F 5 7 &5 1 & EBHIEEE O 4O BEHTHC 350 2

FOHIBERED HoK
HS CE PG Multiple Controls
(n=13) n=12) (n=14) ICDs (n = 10) (n=14) P
Neuropsychological parameters
MMSE 274 + 22 26 +19 274 + 22 26.5 + 2.6 282 1.4 .100
a) Frontal Functions
1) Cognitive flexibility 109 = 21 104.7 = 29.1 105.1 = 159 96.2 + 20 76.3 + 37.6 .009
WCST—global score
2) Spatial planning 214 + 712 237 +10.8° 235 + 7.22 211 + 62 30.7 + 4.1 .003
ROCF—copy task
3) Set shifting TMT: B-A 143 + 73.5% 112.8 = 80.5% 138.8 = 57.9% 137.1 = 91.6% 66.1 + 23.3 .001
4) Selective attention Attentive 418 = 109 444 = 98 479 = 7 43 = 16 521 = 5.7 .061
matrices
5) Inhibitory control Stroop 6.8 + 4.3%° 121 = 82 136 + 7.4 8.3 = 543b 151 + 6 .004
Test—interference task
b) Memory
1) Immediate recall 28 + 7.03b¢ 36.5 = 10.1%P 41.4 + 11 31.6 + 6.720 491 + 99 <.001
2) Delayed recall 6 + 23b 6 + 3° 8.4 +28 6.7 = 1.5%P 10.2 + 3.2 .002
Neuropsychiatric parameters
HAMD-17 score 86 = 5.4 14 = 8.8 113 + 5.7 143 + 6.5 106 + 8.5 217
HADS total score 13+9 18.1 =+ 6.8 17.7 = 8.1 174 = 7.1 127 =+ 7.6 .296
HADS-A score 54 + 41 94 =42 8.8 45 81 +438 6.6 = 4.2 .099
HADS-D score 76 =63 8.7 =37 89 + 46 93 + 37 6.1 = 4.1 435
Anxiety disorders (DSM-IV criteria) 0 0 0 0 0 —

HS =ME#GH T, CE =7l , PG =JKI1# 14, MMSE = Mini Mental State Examination, WCST =% 23 23/ > 77— N 43 JHZE (Wisconsin
Card Sorting Test), ROCF =#HEBJE#7E (Rey-Osterrieth Complex Figure Test), TMT = Trail Making Test, HAMD-17 =\3)L k29 DJji
FFii JUEE (Hamilton Depression Rating Scale), HADS = Hospital Anxiety and Depression Scale, HADS-A = Hospital Anxiety and Depression
Scale-Anxiety, HADS-D = Hospital Anxiety and Depression Scale-Depression

CRHIREE (BRI S D200 PD RERE) L OEEAED Y, IR 2D PD BEREORELEH Y, MEEEZMND PD BEHL
DODHEAEDY,
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Parkinson’s Disease, Proteins, and Prions: Milestones

*C. Warren Olanow, MD, and K. McNaught, PhD

*Department of Neurology and Neuroscience, Mount Sinai School of Medicine, New York, New York, USA
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misfolded proteins, Figure 3 IEHIRES L ORIVIRIEIC I
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) &Y, 2075 ARONERES % Lo
prion

conformer THEATL D ERT 2, ZORR, &
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V7o ARZEL, SHICEAERZH
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Meta-Analysis of '“I-MIBG Cardiac Scintigraphy for the Diagnosis of Lewy Body—Related Disor-
ders

*Alisha E. King, MD, Jim Mintz, PhD, and Donald R. Royall, MD

*Department of Psychiatry, University of Texas Health Science Center at San Antonio, San Antonio, Texas, USA

N=F 2V X LEETDEEDODMICITHRSREN
HDo IN—F 2V URIIZRMEMES SO ETHER
FHREEDERNEELIZENHY, T, N—F
VIREB KU Lewy IMRBEEZRFEIS, 7ILINAY—TR
BEDRIMELERILICK LMEEN HD, Lewy /JMARS
BERE (N—F2V REKXU Lewy JMABEERFIE) (S
ST 20F 'EI-MIBGC BRWUIAAHDIETIC DTS, #8
ZLDOMRTHRESINTLVD, 2005 &£, Dementia
With Lewy Bodies Consortium |3, 2 7EWWTEFT X
ICEDE,'BI-MIBG LD FI T4 —h'egli%z [
95 (supportive)] FIRICAAY 2D EHIKIL TIVD,
KRR TIE, BEXBMDAY 7F )2 %&1T0, Lewy
INEBRRES K U/N—F 2V ROBMICHITS
1B|I-MIBG 1L > F I T« —DERMAETHEL T
%, 1950 F~ 2010 F 6 BICHEKR NI EITR
ISR Z1T Dz, ARBHEZNEESSVEHES
ICEAY D 46 DFT (HERE LR 2680 ) ZMEHTITR

LT, REMREFBETILEZAL, BEAMEICSITD
123|-MIBG EX WA & D90 / bR L & BR AT L /oo
1B-MIBG 1D > F I Z T4 =KW, JRD 2 DDE2
Wio S 5—h'ESREICEHEN, o, SIMFEET
WRIRTRE Ch DTce THDB, (1) N—=F2V U,
Lewy /JMAZYERANGE, REM BEERTTENEE, (2) [EENIHE,
TIVINAY IR, ZRREME, BT EERE,
MmEMZRFE, BIREMBERRBMED 2B THD, £
DEWO SR — %R T 200/ MRELEDREEZ
1.77 £LIi5E, REZBMFEEME (ROC) MR TERE
£ 0.987 Thofce ZORBEZRANVCIZGE, ZNod
SO SRI—%ZEATDREITIIN %, FEEIS
9N1%TH Dl '"2BI-MIBG LI > F I T T4 —IlZ&KY,
IN=F 2 NRBKUOZBRREBED 2 DDZEEEE,
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Table 2 FZUTHEIC & B FLG0 08 / HERSLE DX LE#E

AD PSP Control MSA VDFTD RBD PD DLB

AD .879 .887 .654 .046 < .001 < .001 < .001
PSP —0.150 723 .556 .039 < .001 < .001 < .001
Control 0.140 —0.360 .661 .036 < .001 < .001 < .001
MSA 0.450 —0.590 0.440 133 < .001 < .001 < .001
VDFTD 2.030 2.100 2.140 1.520 017 .002 .001
RBD 5.460 5.660 6.250 4.640 —2.460 .956 630
PD 9.820 —10.460 28.740 7.250 —3.220 —0.050 132
DLB 10.530 —10.640 21.190 —7.510 —3.610 —0.480 —1.520

RO LA E pH, NI 2R T, A% Holm ik p fHIX KT T/RY

Table 3 fEE & d1/c kN VI H I J OMRHE L

Diagnostic group Cluster H/M estimate Standard error
0 2.11 0.048
1 1.30 0.048
AD 0 2.20 0.088
Control 0 219 0.032
MSA 0 213 0.113
PSP 0 2.22 0.084
VDFTD 0 1.84 0.161
DLB 1 1.25 0.035
PD 1 1.31 0.023
RBD 1 1.32 0.135

Probability of Cluster 1 (LBD, PD, RBD)

100%

90%
80% \\

70%
2 \
= 60%
K]
8 50%
<]
ﬂL. 40% \
30%
? 1RO Control
0
20% | Vab/y AD
10% PD | RBD ETD _ MSA|]
vy PSP

0% 4—+——r—va-8r o ¥
SN WY 2 A2 O M 202 @) ¥ P 9P
HM Ratio
Figure 1 #ZWiZ 7 A% — 1 (Lewy /IMARIZEHIE, 78—F >V A,
REM HEMRTTE)RE) R
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Abnormal Functional Connectivity in Focal Hand Dystonia: Mutual Information Analysis in EEG

*Seung-Hyun Jin, PhD, Peter Lin, MD, Sungyoung Auh, PhD, and Mark Hallett, MD

*Human Motor Control Section, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Betbhesda, Maryland, USA
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Parkinson’s Syndrome and Parkinson’s Disease in Mitochondrial Disorders

Josef Finsterer, MD, PhD

Krankenanstalt Rudolfstiftung, Vienna, Danube University, Krems, Austria

SRIVRUTHREGADRERIIZSRRFICEEEZL,
BROFEZZITOT\DISBEAHTHY, Hl\THIRES
BATHD, PRERZADKEICEET DEERED 1
DELT, N—F 2V ERENHD, S hIVRUT
REEN—F VI EBERBEEOFUODEERIIET
VRUF, N—F VAR EEERELCI NIRRT
RBES, IMNIAVRUTPREREL/N—F 2V URE
REBENO/OND, JNICMA, /N—F2Y UfER
BELII/N—F U AROBETIE, TFNIVRUTR
BERT BEREORBHEBMZNZCITECZNHIE
NZEDBICERLIZY, BeRRMESHICZEI NOVR
U7 DNADERELIZW T 2B A&oND, F/c
IN—F 2V FERBBETIE, BMEKHEBSEE (MRS)

THBRRDIRELANRBOONDHZEEELHD, &
52, PINKT, parkin, DJ1, a -synuclein, LRRK2 &>
feN—F 2V VRREEGFOZEEMNI SOV R 71
BEREELS|IERRIIIEMPEOMNIIENTEY, Iho
DOEGMEN—F 2V RA [T RO RUT7EREEHD
EHEZE (mitochondrial nigropathies)| &IN5 —
REEo>TVD, I MOV KNI PREBEICHADND/—
F 2V fEREES, BIERX N ABRUONAMESREZR
RETDaEREHD, I MOV R TREEICLD/—
FVUUERBEDBEIL, MOREICED/NN\—F U
EREEOBRECEZRTHDN, I IV RUT7RIEZSR
MEETHDIH, I IV R TEEICED/NA—F
Y UFEEEE ClHE MO FNIERN D ETH D,
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CENEDE) /N ROV RUTPIANF—, KBWESR, @RTHERS, $ENBRESR, I I RUF7DNA,
BIRE
Tablel X ¥—F>V XA/ a2 R 7iEOMKRFE
¥ T (mDNA #5478 nDNA) & DB#E M

Gene Mutation Onset as Reference
mtDNA
- - - - tRNA(Lys m.3243A>G MID 11
Parkinsonism and mitochondrial tRNAEG‘(n)) m.4336A>G PS/PD 16
disorders ND1 m.3460 MID 68
Cytb 4-bp deletion MID 3
ND2 m.4924G>A PS/PD 17
ND3 m.10192C>T PS/PD 17
ND1 m.3397A>G PS/PD 18
. ) A ] Ng 5-kb deletion PS/PD 19
MIDs with PS \{th PD du'e to Parkinsonism HRNA(LYS) M.8344A G MID 5
dominant subclinical mutations from ROS or tRNA(Lys) mM.8344A>G PS/PD 7
mitochondrial in mitochondrial ND6 m.14487T>C MID 69
dominant |L_&¥stuneton PINK1 toxins Ng Multiple mtDNA deletions PS/PD 70
PS Parkin Ng Multiple mtDNA deletions PS/PD 19
DJ1 POLGT n.2839C>T, n.2491G>C PS/PD 1
Ng Multiple mtDNA deletions MID 66
SNCA PEO1 n.1121G>A MID 7
LRRK2 POLG1 1532G>A, €.2070 + 158G>A in cis MID 72
POLGT W7485 MID 73
Figure1 I M2 RYTIEIBHICBI 2/ 8—F Y X LFfEOHKF  POLGT Multiple mtDNA deletions MID 74
POLG1, ANT1  Multiple mtDNA deletions MID 75
PEO1 R334Q MID 76
POLG1 Multiple mtDNA deletions PS/PD 77
OPAT €.3104+3A>T MID 9

Ng =HFZ4 L, MID =3I h2 > RY 7, PS/PD =/8—F >V Vi
R 1 78—F >V
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