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K )OLITPIVDZ Y DORBRINE. MEBHBREDOSHK, AEHREEREDSH

%, NWERHBREDRBICBITEMRE. WREREDE CIHFRNEREDHSN, BEL
DZa—0OY (KE) BLURME (KED) ([CDOWVWTCERIWEEEMIGEDERD 5N D,
(Shill et al, Movement Disorders, 2012, Vol. 27 No. 1, page 113)

BRE: KE EH JEXRFHRK
HRBEEEFHEEREHIR
mEZE: Flll &— ‘BERIEHNKZFEZES BE R IERFZEZMEARBRERIZHI
(Bt+EIE) TR F R i 1Esh BERFEFIMHERE
B R RBEXZEZBHBARZIX BEYEE - BMRERAREE
fiE BHE EEIAGEARER IREB EF |IEREAFEFESHZFEERIF
UNEUT—2 3V EOSREEZAR WX XHl sShsERsoUzyy
RN BRZ D HREZ M (NBIA) EIREF:
BRIRR, HHEFENO IV ECENERE, BEICEAITHIRMER 2
FMEFRIN—F 2V VROEREBMAIEERETS RENLUE1—EXFTFUIR 15
LR THRINCIN—F UV VRBLUSRIEERIEIC N—F VY URICBIFTDRERESDOZMELE
BIFBRNZ VRSV AR—I—AAXA—=I VIR 20 Movement Disorder Society fEZEEED
HARSAY 32
LRRINEREI ZRFRITEHESI—F VY URKIC
BIFHEHFEXRITHORBEFFIMRIFTRDZ (L 22 Bl CHEE SN IcLewy/\MFEIZZHITEICHFD
REMEERR{TEIEE LY T4 34
N—=F VYV VRBIUETER LEREICHITD
BRASBERED I« H—TUV N 24 Parkinson At-Risk Syndrome StudylC8(33
IREEES KU MORIBRER DT 36
I\—F VYV URICHSTIDICHITSD
OV EEIM AR SIFEEORE ———— 26 IN—F UV UROIEEENEIRICRETSD
MDS-UPDRS Part IQZH 4D ——— 38
EEE (stereotypy) :
HHFEEERNICERATERDRE ———— 27 It IOVI—-CEGFEEG
I—FU YV ROBEFRZBTORMEVAIZEHD —40
IN—FVVIRICBIFDEYEIREE :
GRIISE - HBERMR - MeHRENmME ———— 28
IBBEHREIR S IBENEIRDLLES -
N—FVVVREBEBDERRENDEEIEDEEN? — 30
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Full Article

ik & i 2 1 S #iRE 22 E (NBIA) heffH
PR R, AT 3 & OBIRATFERE,

B9 % e I i

Syndromes of Neurodegeneration with Brain Iron Accumulation (NBIA): an Update
on Clinical Presentations, Histological and Genetic Underpinnings, and Treatment

Considerations

* **Susanne A. Schneider, PhD, John Hardy, PhD, and Kailash P. Bhatia, FRCP

*Schilling Section of Clinical and Molecular Neurogenetics at the Department of Neurology, University of Liibeck,

Liibeck, Germamny

*Sobell Department of Motor Neuroscience and Movement Disorders, Institute of Neurology, UCL, Queen Square,

London, United Kingdom

“*Visting Fellow, Department of Neurology, Imperial College, London, United Kingdom

I, MNSERZHEOEREZM (neurodegeneration
with brain iron accumulation ; NBIA) SEIRE¥DIEEREHH
BWUEATE e /N T U+ —EEERREZME
(pantothenate kinase-associated neurodegeneration ;
PKAN, 1 E NBIA) ¥ PLA2G6 B8 & # & Z 14 i
(PLA2G6-associated neurodegeneration ; PLAN, 2
BINBIA) EWDTEERFEEDIIMNCE, W< DHD
EBEHREEAIHESINTI\D, PARTKUIBAERR AR
RS LHRBHMENDLDICHEY, FhREFRIRERRS
LHERINTUD, /o, EHND NBIAZEEBH KU
DEEEDEBS (overlap) BHRHONDDHD, B

NBIA, PKAN, PLA2G6, #

IAEDQMFRERFEOESIC LY, HD 1 EizTOEL
(CBEES B EAS, MAIO T &Y &3 % I IRHPH O
Bk (RBIH) 25922 VPLNICR>TE,
Z DO— BN BB 2 1 D #FEZME (neurodegeneration
with brain iron accumulation ; NBIA) EEHETH %,
NBIA JEMRRET (X, LT PESEARIMBER & AN (RFICR
AR, TASWREER) DOBMF R SRUME VD55,
2DODTEEYEMEEE L THRIMR A a7 4 —, 74
B, T UMRFF— MR ZMEE (pantothenate

kinase-associated neurodegeneration ; PKAN, PARi{(Z/ N

GFERICHRESNIEGDEIRTIE, —BDTLF
Bl (T T7#4—L) Tlewy /MEBKU/ £ 3BREER
BHEZ(L (tangle) M'RHHNTHY, LEBRH—MREIE
HREMERE (/N—F >V V&F (Parkinson's
disease ; PD) &) &DOHBRZERIFARNEHESINT
\D, NBIA DRREEGEFISEEET DR EICHEL T
Y, INSDERIIRERBICEILIBRZEDD L
TEETCTHD, ALE1—TIZ, NBIA EREEDESER
SRR, BRIRGR, MAROMER, ABREICIA, ERF
B LODFHERICDNVTEESRT D,

Movement Disorders, Vol. 27, No. 1, 2012, pp. 42-53

VT VT 2 - ZoSy LR RT:) & PLA2G6 B
il 28 M i (PLA2G6-associated neurodegeneration ;
PLAN) 23H %, LU, FHHI DRI 2800 (1H
MEEM (autozygosity) ¥y U7 E]) MR IN,
LR, NBIA OO J IR {21 & [FE S 4TV % (Table 1) o

KROGEOFELVESZZT, KLXBFFHOLE 2 —%
FEfiL7co AROHMIE, NBIA REMHEED L 2 ki,
iR, WEROME, HHREEICIA, BEFNB LT
PRI OLTHMHR T ETH S, FriZ, Th
5 DM BIRERETA SN B IBIAWVEIKR AT b T A2



Schneider et al.

Table1 NBIA O EERT (BEHIOSE) O¥FZE

Condition (acronym) Synonym Gene Chromosomal position
PKAN NBIA1 PANK2 20p13

PLAN NBIA2, PARK14 PLA2G6 22q12
Kufor-Rakeb disease NBIA3, PARK9 ATP13A2 1p36

FAHN SPG35 FA2H 16023
Aceruloplasminemia — cP 3023
Neuroferritinopathy FTL 19913

SENDA syndrome nk nk

MPAN-NBIA subform identified in a Polish cohort?®
Idiopathic late-onset cases

(Not yet published)
Probably heterogeneous

(Not yet published)
Probably heterogeneous

CP=t)lua75 A3, FA2H =JEllili2 L kaf> 55—+, FIL =7 = 1) F V%8, MPAN = MIN BIEMREZA M, NBIA =MNkE
Fi% £ S MR ANE, PANK2 =282 b T 2+ ) —E€ 2, PKAN =32 M7 VR F F—BREMFEAMRE, PLA2G6 =H AR /S—+¥ A2,

“Hartig 5 H3H o

EH2Y T3, b2 1 DOFEBOHIRG S EE~ FAE &
WO RPHIC L RFETF TR L, §<@i’ilu, H7: %2 NBIA
P B IO & DLl (overlap) bR SN
%7z, Euur“rﬂmﬁ%ffﬁ&é:'é*%% IWNHETH 2,
BRI DS F IR AT > T2 2 e D3, Z20—R
ThHaueltrdH s,

B BRI

PR H NBIA SEMBREO LI LR TH 5, ~Lv
AR TEBKIC IV FOWLBHBEL, ZhiEF7 a7
AL Fre @IV T T —L LTHIBNS |, i
WNEEDWFTEIE, 19 AL S Zaleski (1886) A3k b 1 4l
D% ERINCHHT LI 2 L IChi % % *, Zaleski (%, #k
DR 2RO B X OSSO BIgE T L & BT
Flze & MROZKICET 2 ) ORHIIRTTEE 1920 444
1= Hugo Spatz (1888 ~ 1969) »33fiti L, 1% (3 BEIE % 3¢
WEREEIC L D A FEICH L7 4, Spatz DBIZETIL, WA
BRE BRI iR ReEm S A, HERSMEEE) R O
BiIcBT2EOBRIEEICIEEMEE >0, R UH,
Julius Hallervorden (1882 ~ 1965) (X, #E{RAFEIEIR % T
e 2 TR BOBEFICEBL TV 5, MY
I E L~V DM DD iz 6 S HICTERRIT
[BRARIA (spheroid body) | DfAHEZRFHHEL, Zhb i
W, NADH VI F DT ChRo/MET, H
FRIIIAK 100 ym ThH o720 D & D ERIRIR I RR % 7085
BCORACBBEVH DD, ThbOREHITIXZHEG
Doz, BRENZ LIZ, TOEBBTIVYNA 7 —
B LU S—F Y 29 (Parkinson’s disease ; PD) L
9 2 gEMEIC DUV T, Hallervorden @D 49 ~_R— 2 Je 5

PLAN = PLA2G2 Bt 25, SENDA = A SAMREZSNE 2 11 5 /N FUAIEE S TR RS, SPG =JMEXTRITE, nk =AHA

HEHLE S THMULNT VD, ZDE 2~ 3FELIAICHI
OREFIDHE I N, RO INDE LI Tk
720 1952 121X Seitelberger 23R HAFIER 2 Hit5 L, %
D% Cowen & Olmstead’ % TFLYLMIREHIZRED A b1

7 4 — (infantile neuroaxonal dystrophy ; INAD)| & f{f
IF7z, Cowen & Olmstead (&, FEHDCHLZHRaIT 5 &
EH, FRUER 2 Bl ewmE L, Ihbz iy
T F VT 2 A0y IR U 7o i BRI 2 BE A,
Thbb, FFABMHERROMETHE L E2EREL,
INVIVT ANVT 2 A8 IR I3HIE, PKAN EIFITH
TW3S,

ZOBROWTUC I 2 HE LW HRIHZ, 1980 4
RIS MRI DFIFETH B, ALY in vivo DI
REHARE MR AL IREE 22 0, BRUEIC X 5 T2 %
AFH O T DHER T E B LD 1T o7z T2 FEAIEE
EHREE L OB O EARNBEYEDS, BERZT T 4T O
RN CHER S lzo MRIGHIE, NBIA EGEREZ &
FEHEEEDOBR IC B O TEERBHY — Lo Tw
%5

L 1AINBIA: PKAN

NBIA ® EEREM@H & L TPKAN VT H N %,
PKAN (3, ¥ {01k 20p O PANKZ {5 T ORI L Y EL,
NBIA SEFI O R %2 HH 5 0 COBIETFHHES R
2 DUt SIEHNE, BSWNC A HEIZED S, T
bbb, INHOBWIE, BRI E 72 3B 2E 1

CEDNT VS, BIEFORECLY, MWIAGEK AR
Z M LRI NS LD RY, MU XD AT OE
BINZARD R S iz, LN PKAN (X, FERERHF D3



NBIA it {7 D it Hr fei ¥

v, FEDEVEH, JHERN LR G2 RT 5T
W0,

PKAN O Y= 15

LR OB G, FIERHER (3 3 ~ 4 RETH Y,
1EIX 90%03 6 ik E TICFBIET 2 "2, BATINEE £ 72 (32
ARFFNEE A E O FRERTH 5 2 HARIGE, HEMAEK
iR CRE A, B &) T HE, Bk A G ¥ (extensor
toes)), B X ONFEMNL T A N7 Z0E D HERIMBIER %2 KF
WEed 5, FHINEHEBICHEE R AL, bk
BRI R THSE B, Lichi-oT, EEOHED A=
TEREDEHETE, BELENZKO 1 DL LT PKAN
ZERTRETHS P ZOMOHERI SRR (R
R=F VAL E) BIOGANER FrEiZ L
PRAIER L) BRITIEELDH S, PIMEN%2RR
THMBGEE R I I ALNLHMATHS %, ZOHR
BRIEE)EE 2, MBIV BACEB) O R TR, I E)
RERE B D FEPH R MERREIRIE D D 5o 1% LVEFE ELEA
JBRFL S, ER TR THEE S LREFITHE S TE
D, ZOEEIZ=—~ > v 7% Kufor-Rakeb T
b o ha (Bid) ' HIBEIREKGES) & HBEA Y
— B TRDLENDGTWH 5, TELEE)IEDOEE &
ERINTEY, HiEEIRS S OMHIAGEDHE I T
W3 B, 5, OB 10 Fld 8 FIT, FRMRELR R,
BEOT T 4 — WAL HH LS % WALk 2L 3 AR O 72
(papillary ruff) OETHIEHAAMIRICEED S5NizE D
b5 B, ORI (L, Mo NNEB R T b B
HINTWVE Y, o, ZOMFKICENT, RN
it 2 2 L7cF 10 Bl 4 Bl A TH > 72h3, #170%D
BE BB O FLE (1 D HE AR SR ~ B DA -
HEURRRSE) 2SR SNl B, B EMI 2R LB
Widrolz (72720,2 BUNBIA TR & A5 3) (k)
OB TIEORm A2 L Y, BILIE 2 ~ 34ERA
WICHLRF ARG 2 RiEa { Sh b,

MHEAFAER! (FEEE!) PKAN

AR T2 W THEE S 7z A FBRER] (20 183 KT8 30
RTHIE) DI STV B 1278 25 LIER D%
IAGEE LTRSS TRV ITREED L, FRCHR
BARRIECHUNTHE IV ZORKNEEZ NS,
Bz, —Mo AN =7 RS RS A =7
DPIFEEMEE L THIE STV 503, Z20—J5T, ik

A EERE IR OB IEE A3 S T, SRATBEAE MK R 36 & OVRS e
KB, WEERERE) PERICEDLNIEELDH
2 120, e fKE LT, JEERER O BRI & g
L TRV EICH S %

PKAN HE# OUEHRAENT T, FRBEIRIER O % 25
MEARAS S DZEHFED SN TV S, oA kRE L
OIS, REM BEIREEH (%712 REM MENRTT B E)
ROF AR 2 MR / MR AR R 3B ST 0L, BE
l-CRERR HE O B O FIAPE DY B E B AR D ST 5 2L

JEM D RSy T, PKAN ICBHT 2 ZEAIM TR o0 #5531
WA IKTOSKERUT OIS 2 KN 2 W5 S & — > 358
HHNTV S, KIS, T2* i MRI B{RTE, HLikic
e, ZORMPMICAUE 5 FEET 2 ROH
(eye-of-the-tiger) | HIRELVBIEEI N TS (Figure 1A),
IHHDI[ES - B S HIRZLET >V v MRI THER
L7 2 (RIS K S IEH 2R — RS R),
HPTPEIAR O LA L SFIBE O R 28D b7z 2,
UL E LT, MRI EOZALDERIRFEIEIC L > T
RDOOLENDETHH S P, SPECTICLL RIRIV N T
AR—=B—A A= 27 ($R5EE R8I BREDFEAf R
JED 1) Frilid, —Mic PRKAN BETRIEETHS
DI 2B AR TR T REE S A7z WA 8 RE ALE ) 1 5] C
FEEVPEDLNT VS (TOBFIAEENL, HET
T h—-i#H) (choreoathetosis) &L TUHRIkZRL, [AIFg
14 (neuroleptics) D EWH G 2#ZF T 7,
BLMIBG ‘Lfilis > F 2757 4 —I2 X BFHMiTIE, A&
R OFIHMEEARE X PKAN TR IEH THS (PDF
DA D Lewy /IMETR T X —MICIN D AAK FEED SN
%) %, JREPENEHE TR, BRERICHEOOE O
Hb, il ORREEIIIE 7 TR, EE T2 THEE
SNIAIEDBE 6 HIHH T S iz, WA DRI,
PKAN TEHRMIRERDIR S N, REHZE (REINL %
aE) (EEALNLOIEDBHL ISR o, BB
MZELEFCHRERICA S, BT 2 MRS (KHIp
BB L NNE) ICHRRALRWEDRDHNL DKL,
BB, Wi, Z OO GEEIK BRI 3 1T EMRELD
ALV, L LM RIS T AE»roT,
BEICE-oTR, MEBO= 2 —a B RERICALND
Zenh, BEIEFF ACEAE OB MLOMRELE
PEAF RIS RfT L, Athlfss, g —u2 &y
b Cm S E T SR R I B Y, 2 i
DRI (spheroid), T&bbH, RUREEEZRTAREO



Schneider et al.

Figure 1 A:NBIA SEIONN MRI Hi{§, 2$> b T U EF - —CRIHMFREAMIE (PKAN) (%), Kufor-Rakeb Ji§ (ATPI3A2 52 L %) (Hidt),
M7 2V F ik (FTL ZRI12X3) (B) 0% 1#l. PKAN TEHINZL [ROH (eye-of-the-tiger) | MEAA SN S, MiitL 7z Kufor-
Rakeb JiiBE Tld, SiERMLE RIBICHD LNz, BIETF LV THHIHS N8 7 2 ) F UEOARBE T, SERSAMILERZIC
ROLI, BEORKKEL RSNz, B ZRHEEMIE MSA) BHEOM MRI W%, FERE, NBIA &(XRL0, WEKRTIE 2B

MBS R EIICEED b D,

D EMi=a—uarTALNS) &, LOIFEMEDIWE
VIR RS 2R/ N DD (AT 4 —ICffi>
leZa—urOREEELTALNS) WFATETH S,
BERIBBERICALN, MEFEAICHmLTEY, #
8k (Fe’ ", MRIK(EH & OB HEE S 5 H MR
) BIUOBREERENCLODHE e L THIFEMELT
RO E AES Rt (“iron dust”) HEED Sz,
Vv r—IYBLUHESLRERENE (7Y F
IR RMINDG) HIFELIHS, RIS RAER S
FFEALEALNLD Ol £z, ZUORBIIDTH
Tholz, MIFEEIRHEZ(L (neurofibrillary tangle) &
TR R (X b o7 Y, BE, %, £ Ofo g
FHIHICBOTHREAS = VDR T EDOT»TH-7 (IE
W2 ke —20,

%  Difi LT Lewy /IMAIRZE D H L ST 5 5,
Lb L, mibEiatdh, B r2itEshic—Eo
JEBITIX, Lewy /MELFED SN h o7z (2 #I NBIA &
R, #%id), CHIFEBELRMETHY, Lewy /IME
WERLEIMED DNVIVT VT 2 - A28y k] T

Bl GEAzFREDRNIC ARSI NIZH D) O—X, FEBE
DEZA, PKANTE AL, ity zo—HiE 28
NBIA Tho7znlRetEdmg s s, Ci»6HA % C
Eld, BEAOMED, BIRFNCHETH L2 L HE
BREBY 7 24 T eI, fERMC LI
TANT > A2 f, NBIA, PKAN, % Do 35
PAREMECHEHIShTWZEThs, ZDkIiC, &
WO RIS ZES B S, UL, BIIETHID&
2 HEE O IEREZ i THB Y, BIETFL~LT
T STV WVIRELDS, WS HEETH 5 NBIA Tl
%<, PKAN ELTHIEShTOa8aMHE, Ihbd
DIFERZIE UL BT 272012, FHIFED I 2
PR RTH 5,

ZE (RERS VI AL AL ) |3 PANK2 BIZTFOD
TOOTYY ERTICHINShTEY, RE, EHHE,
AT T4 AN ERICNEZ, =7V U REBEESNT
V3 DO OERE, AR, g
KE DA B 2 (et % 1218, k< ABND 2
DO (1231G > A BL T 1253C > T) HHEFIEAD



NBIA it {7 D it Hr fei ¥

#1325, RO DKREDTE TRRFEM 24 28 5
(private mutation) | »3& 5415 1%

PANK2 (&, BE, WEEK, ~A F MEERKE LU
BD=2—a lmbWHEICHET %5, PKANICBHT 3
IEHEZ R R A B R IERIHTH %, PANK2 i FH3a—
R 2BHE L, 2291 L A GO O
BREZ#EY, T (EXI2BS) Y Vigikic
X BRAFRISY DT UM OE R T 2 5, IREH
BT 2 HE SRR IN TS, PANK2ZEELTI b
ARYTCRAEL, RS 25 &Il eElttd d
%3, fREt& LT, PANK2 /1§ %7 =0 R—F %Il
DAL, MNSKERICHET2EEZ 5N TS Y,

NBIA SEMEHEOIRFHI KA L L TIHERETH %, %
BRI IORIEREAL, HABEETH LD D
2 4 R B B R TUE, SR KRR o i 1%
9 ~ 15 »# AR OBIFAE T, AN T EIEED 20%
PLEDOUEDEE D 23 TROLN TV S 2, FEERBLR
TEH 25, HHEBIEHICHIS 5 1 Hz SRR IH 2R SR
&Y, BE»PO—RNZMEPEDLAT VS Y,
PKAN D> a o2 a U/NTET )V O 7o B e gL
MBI 2R TE, /3T F OS2 LD CoA
LAV, S b3 R TEREEOUEE, HYESD)
DI, FmOEEVRD SN, PANK2 /v I T
MU AR, ThETOLIAEMMNIC PKAN DET IV
ELTHRIIZIRDTORNS, U MNT U (BRI
BS) OMIFELREAI & LT OREI % 31§ 2 b MR DR
Fix, H2DHBERY, FEELATOLEL, FL—1]
BEIC OV T Nl RS S o0,

I 2% NBIA : PLA2G6 [ fitik
ZVERE (PLAN)

NBIA O 2 DHOFZHEMRRETH % PLAN (3, PLA2G6
HIZTARZFINE T2 (2% NBIA). PKAN [HEE, 4F
WRTEIN R IR G2 R T B L BND, FIWIFAEHZ
INAD %73 U, AT E B i s & OORS pileds, /I
PEEB) T, U2 R BN, SRR MR, B &
DRI ZEM I & 2 UGB R RS 2R 8 L 95, M
(EEG) TI3#EMHH (fast thythm) 2SLIXLIEASN,
T (seizure) D3FEHT 2HGHHH2 1, PLA2G6 it
FRAVERE D FBAE DS LI IS, BRI IEE R &
%052 GEEMMRERES A a7 4 =), &2

IRAEGT 1 il % W LTl 0, SEMAmRGE, WAk
FIEMDI AN ZT - = F Y Z AL ZHICHHT
2 SR, MRBRIEE) S, SRABRBEIR T, Rk
BRMETZ Y, 8—=F VXL (ZORBICHGT
% BIZTIEIX PARKI4) X, L OAIERZINOHS LD
ZEIE (pill-rolling) % & LoHRAEK, AisRMI, =D BER
BRRE L, LARRIS (L-R7%) NORIGEFTH-
7o (Lewy /MEIRZ DR RICHEE) (#Bik), 7272L—JF
T, FHOIZAFAITHREILALNT VS Y, I
Wk X VR R E L, RN O (early
childhood variant) TEEFFICALNDELENZ NS, T

DY E T YoF (Rad R s

2O LCHiRBE —B LT, MfE G T, INAD
DRI/ NWMZERFHFRD BB D3, Bl FAER T3 RE
B\, Z0HF 7L, INAD BE T, T2 HHaH i %,
T2* SR Gd L0 7 v b B a5 b, 8k % it
T LREROBGHHIEIRO SN D, FFalTRE L
LT, CORFEEOREERE, PKANOD [EOH
(eye-of-the-tiger) | i & (340, RIS =K
AL, BEOHVE X, —MOIEREH] T
BHHNE B, FHITREMELT, sz RGBT
»HY GEETZWTHEE S N7 HIFIER 0O 1 fEH]THE
AEE ATV 3), MRIFTADPEEICIEE THE LGS A
bhd, ZOMOHIE LT, KEEMEIIAEELYDH
ZHMEREDLNI LG H L, TDLDHIC, PLA2G6 &
BB 2 AR AR AE D3R T OB A3 NBIA fER
PSR 200 TEA L, THIREBUER A I 2 2 bRk
(neuroradiological variability) | 23& 545 ¥, L7zH3->7T,
VANZT - S—F VXL BESHBETIZ, MRIT
N DBRIEMDFED H N7 { TH, PLAN ZEETRE
Thd Y,

PLA2G6 &1 T3G04k 22q LICfFfEL, 17D Y
UG, A—RFINBEHED IPLA2S X VIA B2V
P LIEREME AR AR Y =¥ A2 THY, ZhiF) UHE
B D sn-2 7OVEIENUK L, ZORIR, ERENRITIR
LUV VIREMER I NG, iPLA2 BIE, Y VIRED
VETY T, YT FVRE, M, 7R A
WM 5D DOBRZRI-TEE R 55, iPLA2 DKREDS
KbhlaicE, ERER, /N, =>FY—L0lE
BRIV ZELT 2RI TS, TOLILE
{bi3mss, kI L ORISR N DR DZEHE) (movement)
ST 2HAE L LRI E R KX, EAER
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Table 2 [FHDHTHE L L EEG~T O#E D Kufor-Rakeb JWHEW] (Eiberg 5, 20117 % 4 4)

Country of origin Zygosity Nucleotide change Amino acid change Reference
Jordanian Homozygote €.1632_1653dup22 p.Leu552fs Ramirez et al, Nature. 2006
Chilean Compound €.1306+5G>A, ¢.3057delC Ex13skipping/fs Ramirez et al, Nature. 2006;
heterozygote p.G1019fs Briiggemann et al, Arch Neurol. 2010
Brazilian Homozygote ¢.1510G>C p.Gly504Arg Di Fonzo et al., Neurology. 2007;
Chien et al., Mov Disord. 2011
Japanese Homozygote c.546C>A p.Phe182Leu Ning et al, Neurology. 2008
Pakistan Homozygote ¢.1103_1104insGA p.Thr367fs Schneider et al., Mov Disord. 2010;
Paisan-Ruiz et al., Mov Disord. 2010
Afghan Homozygote €.2742_2743delTT p.Phe851fs Crosiers et al, Parkinsonism
Relat Disord. 2010
Italian Homozygote €.2629G>A p.Gly877Arg Santoro et al, Neurogenetics. 2010
Asian Compound €.3176T>G (p.L1059R) p.L1059R, Park et al, Hum Mutat. 2011
heterozygote and ¢.3253delC p.L1085WfsX1088
Inuit Homozygote €.2473C>AA p.Leu825fs Eiberg et al., Clin Genet. 2011

ICHEDER (accumulation) AVEL, AN (FETT A
BIBGICEREEZ LN TV S 2, Kk fTbh /- BkE
AR B - A PRI S T, BRI E L T
% &, INAD ICPHH§ 2 2 548 1B o LLiE M (3 20% A
THY (VYHRARYS—EBIUVEARY S—EDT v
A1), PLA2G6 ) VIREILEDOER S THS NIz, Th
ERMMMIC, DANZT - R=F Y Z A LHEOE
i, MEEERRT IRV, Jaucky, Al
H—HRDIEFNC DT, MRS L EEE T E %
bR VHEVHINTE2bDEEZL LN,

PLA2G6 & {x1 (2 BHS % M 22 PRE D "~ 221k
{3 PKAN X9 &)AHPHIC /AL, HORKHTRE R 21
3P IRERZ— BT 2 I OIS 7 (X, IMMDZE
fme i, MEABOIREERE 7V A — A, B
B L ONE: / HHEO R (long tract) DO—&F (RS,
TG/, FFREGLRES, AR, BUOR) (ST AN
WKERLTWS, LICEETLVNVTHESNI YT A
ETNV P BEOE Mk IS 2 IEDHIFETE, A
WPIC RS a> X7 v A VG Lewy IR ESINT
BY, PLA2G6 LM PD L DD 4 ) RS iz,
RH A2 LIRS B TRIEIC A S, E AR
2R (diffuse neocortical type) DINFENE PD @ Braak Jii
W 6 12— T 7z ¥ INMIRZS % 739 FLIT] O il PR 1 it
Bl GHEmR e —8d 2T, MNuEE=2—01
S ORRR L (T Tl & O & R AL T B
B L OF 2 AR (astrocytosis) D& H5
FbH2 Y, i, B ViRILEZ U OERD, HE
T ARRY) (threads) & LT, —z2—na VEAHF T
pretangle 35 & OMIREFRRAEZ (L (neurofibrillary tangle)

ELTHEINTEY, Braak il 51— L T 7 %,
MR FEAE RS I W THRIR B LRI E TH 2 51513,
RZOINAEBBRIETHBMANFED SN TS X7,

L Kufor-Rakeb ¥ (PARK9)

Kufor-Rakeb Jifld, F ks @ s o mkt
VP TH Y, Kufor-Rakeb M S D I X2 Aol
B S TRANCHE SN, 0%, NECHETT S
BIRTFDT U NORBIE L MBEMTHES P, DA,
SIS DIERI S FHE TR A R F 2 ) 7L LTRE
SN TV % (Table 2), Kufor-Rakeb Jii DEfIR G (T S—F
VIZZALTHY, —HTREMABENA LGNS, &
SEE % BV BT % o D IRBRE B S5 B3, 2
DRHERY S 5, FHEITIAI L OVKFETT H Ol EEIR
BRIEE) 2 S N E BB IR BKGEE OREIRL b R S h
T3 %, F7z, oculogyric dystonic spasm, BHIA - 25 -
FHIA /70— XA (mini-myoclonus), HAMRERE
BDOLNDLEDH 5, FHIERITIELIH & FBRGELE
Fhs, FIERDIIEE, BEHTHS B0, L-F<
NORIMIRIFTHS EHEHINT V03 %, OB
BAEMBEE D AN =T - 3=F 2V Z A LR & [l Bk,
L-RSERED A AT HBRINICHKIT 20 H
%% i CT B3 KT MRI T, EAME»DHEFED
KB L VNN ZER DA LN GG D S, KA
(W78 & AR DRULE T —ERIC & 5 4 (Figure 1A), k%
DR LIIEGID S H D 1 HIR Bk DTV AFKETHRE
DENTBH S, EHICHBND DT TIdAL oL,
3MINBIA & LTONEMPRBINTV S % RIAEN



NBIA it {7 D it Hr fei ¥

PR O B RIZIER TH Y &, 5 PD (a2 —
BEE EADEERIES D) LN THo7e, Kos

IVITUAR=R—A A= TE, WD
MG BI OF L VKR RED 6N, > F 7 ARG O
KR AR I/ O, BRI EMNMGT T, HRED
HELRBR I, BIRITLED—HWEDSEN TS Y,
TEEAFE BN OWREOEE S BEFHE TAH LN, BAUEH
FIEEE, KON T a#E ATPI3A2 25 F v )
TTHROLENEIEDH B Y,

Kufor-Rakeb Jis(%, Ff0{f 1p Ri2H B ATPIZA2Y jE{L
TOERZFINET 2, JOEE 26 kb D s 113 29 {H
DI U eEH, VY —AL58 PRI ATPase #21— R
T3, INFTICHESNICBEDORI FAREHEEL R
Fr VT ThHEH, HENTEGIHER SHESN TS,

Fe 2 HVHIBRR Y, Kufor-Rakeb Jii fE OHMF L2
NETirbh T AV, BHERR DR T, 2%
RN, B 2 PR OMIREFAE, & B8 RAE S G ()
FEN IR dS & e LB T flila%fE5) »E8dshaT
%o a7 AN, ARREEHEN, ARt RS 3 2
DOMNAE N E AR H S N hs, WRRIC3A SN h >
7oo BTUEMBIBISE T, b OB AMIEEERE T IED
OREILT, Il hT0a8Ebhole, BlkE
LT, ThHEAKE, RERO—RXY VY — LI
LT/ % R OWBEMIIZEIC K% &, ATPI3A2 DR
MU SR & I At 2 AZB R (3 MR I REF S A,
ZZTAER ATPBA2 EHEORIHEEPE L 5, ZOE
RV YY—LTRZL, TuTr7 Y —LRETEL,
CHDRIRICFHF G L TO R aHENES H B @,

AR, fikEta A RYKRZ ZAF 4E (neuronal ceroid-
lipofuscinosis ; NCL) & OB ML I, ATPI3A2 H
AR NCL OFYETILTRIEIN TS, LHL,
7 7 AW E IR GBI B H DAY ) —= 2 T,
BREIAD LN o7 BB RIS AEEE= 2 —
O > ®D ATPI3A2 JEEH3, MFEYE PD G T IRERIC 1L
NTI0FLAL TV ZEDHERINTEY, JoiEls
T BRI R B 2 R 9 R VEANZE Y PD OIS A] &5
hOEE BRI L T2 R R I D O,

B FA2H Bt 10 (FAHN)/
SPG35

FA2H ZR(L, DHins, AEJAMNa 74 —"%5H

2 HEDBARMESRLEYERFRMT  (hereditary spastic paraplegia ;
HSP) PP DOJNE %2 ZEDHSNT WV SHS, TR
12, NBIADJFERE L THREINTV S %, PANK2 &
X TN PLA2G6 L [il#kiC, FA2H OCH#RE X, FE B &
Wt o I NMICB S ¥ %5, FA2H Z 512 X %2 NBIA
(FA2H-NBIA) O#IFE%ERH] (index case) (X, £ XV 7 A
MFEFBED YN 3 HIE, TAISZ7 A EED W 2
BT b > 7o BRI G D REEUZ, /NN FAE T 2 1 I,
FEPEDU IR, HEEDMEILH, AP T Th-o7,
WRHEL L ED NIz, K (seizure) VHIT 285G
bbb, BRELT, RAEDOHKGI MRS A o
T4 —DOFEBEEE LTV, MRI T, WK
D T2 RS 5K FRUE (C—3T 2 ), FW 2/
AZERE, WD RBTZEM, HEWZ, MCROIEMALHRE
HHENTWV S,

FA2H i, £F I R4 D N-acyl 84 2 £ DKL 7% fil
B2z, 2A742aPRE (RUElGo2 e Faf Ui
Wil % &) (3, IV HOREELBNESTHS
BB LT I FMRBADESICLY, 18 NBIA, 2
R NBIA I &K OVZ Ot D #iFE A M5 8 & OBEREIY Z¢ B it
RDHHND M, LichioT, WIRMNIB X O RREE
T RICHEE T (overlap) B SN BT LIE, ZhIEE
BALTIE R,

FA2H JIEIFEFE I ) U 24EL, HEDAIR T 4 —
BELSPGH 77 4 —L SPG35 &\ o 7o ML AR T
Bagl &9 UBEHHR AR iLIc L@ (overlap) %3
HAbND), MEZILD FAHN TREHLNDLH, i
FHEDAMA 7 4 —OHKINAEZTHH S, FAHN
THHLNBMRAIEHIE, —D SPG DIELFHHTS
H5 P, FHINEZ LIS, SPGEYANZT - )8—F
VYV ZALEDRFDED, EH:, SPGIL, SPGI5, B &
EBETF L OV THEERS LTV W SPG BRI THIAL »»
ICENTWVB 7, Ffe, Lewy MERZERZ, YAN=T
DML IMBERIC, S—F 2V XLEZESIHLZD
SPG EHITEDH SN TS PP, FAZH DT AETIIH
ORI SN THBY Y, COETFTILCTE, HELRNBE
15 B DR DS PR MR R IS B VO T HRES e ¥ il
RIFEEIARL, /NN TREE 2GR 5hic,
CTAEIHIRICS, RAEGHIHRE DM IE I & OHERE (X 1TITFE
BRZF T h o7z, FAHN O MxICB 3 2 ikl
M5 HOFETH 5,
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Table3 fE-+/L10 75 X3 VIEE HFET £ 1) FAED HEE

Aceruloplasminemia

Neuroferritinopathy

Genetics Autosomal recessive loss-of-function mutations

Ceruloplasmin gene
Presentation

Ferritin light-chain gene
Third decade—diabetes
Fifth decade—neurologic
Defect Brain iron recycling
Pathogenesis Brain iron accumulation
Systemic iron accumulation
Clinical Diabetes, anemia, dementia
Dystonia, dysarthria
Pathology

Iron accumulation in astrocytes neuronal loss

Autosomal dominant (dominant-negative) mutations
Third through sixth decades

Brain iron storage
Brain iron accumulation

Dementia, dystonia, dysarthria

Iron accumulation in astrocytes neuronal loss

Madsen 35 & 78 Gitlin'® %> 5 #5#,

L mEerarss A3 Ul

it 72 23 VIER, Jik 3q LD ceruloplas-
min AR T DA% )FHIKNE 9% (Table 1 35 K3, Figure
2), BIEEREIEROEAETDH S, BIRGORE,
JRNFERETL D FEE) LR IE L FEAETH 5, BT DCHEAL
La—2i2kal, BRREER T S51RTHY, HH
316 ~71 K TH 5, FELGUIEN] 28 HlOMEHZH
WD K AL N FIEREEERIRETE 42%) THY,
FHEFH I AFATT (28%), /NMutEEEICHE (46%),
HEREZEME (75%) OGO A LT 2, PERESEIET
255855,

Ceruloplasmin JB{ZF23— R 2HEAEE, M5
DOHEBRICE DO THELRE 2RI, I D 95%
Y 5, COEHEOEEICHENELS L, R
WCERDERIL, I CRIMEEECAR, UK, HIRE%, KIMBCE,
/NIRRT 720 T < ISR TR & Sk BB A S LD,
B ORE LT, REHGHKRTE, trur5
A 3, MEHc @it S AT, Sk L ogkoll
HWREEREKT 2, —5, 7=2VF 2033~ 405 LR
% 8, FDG-PET T, KMEE & RO AHHLT 23
HEhTws,

R R E

MRET7 L) F AREDJFIAX, ik 19q £ FTL #Eis
FOERTHS (Figure 1A), RET7 =V F L, AV
Ca—Tifi Lo L3y, EEEREE R
BT H 5, PHFERERHE i (3P40 40 7RI T,
HERAMNEIE IR (BRI, DA DNZTE) BH LR, K
BUINTF 2 D RICHABLT 2 %, HEARERRE T 35 L i

BT E 2S5 ¥, BlIEIE (founder effect)
(2& 0, REGIHE (clustering) H3EE DA > 7Y 771
BHNDBH, MALLIERIDR2 RE %2 (75 2R, 4
R, BEZE) THRESINT S B8,

Lo 7T AIVMAEE 3R Y, ME7 ) 5>
RERRVCEEYH S, MRI T, RINEEEBZOZENNE
ZAL L MR E RO D SN2 G H Y, HE
mH R, B EK, #oR, REBIUOARKICALR
38, JREEENCE S, 7 ) F BRI E KD,
Bzl HoHEBcEosh, LEALEIZu2) 7,
FNIAFrRadf b B2 —aEHICRIEL T
Wiz ZEFFUBIUNE Y L RERIGT 2 MREEREk
WhE=a—a7 4 A MBHESIHTEY, hido
MFEER S A b a7 4 — R EDOF v v TH D L
RPBIREIN TS, FERA BRI & UV Mk
wHBNDEH, IR (NSRS L) DMEET S
BabHs Y, s hicvv A7V TE, BB
PEBIC X NS E DR S L THY, I har
KU 7 OREELBEHDIRBIN TS Y,

I SENDA JiEf#E, MIN, s+
VALV THERS N TOVAREWVWZD
filzo> NBIA %

BRSOV TR STV 720 NBIA Ji D,
J N 91 28 e D /I ST HE AT PR iOEE (static
encephalopathy of childhood with neurodegeneration in
adulthood ; SENDA) (SENDA JEMERE) &5 HFR TR
WEIN TS WIRGSRE, FUPIFENE ORI R &
FEtER 5720, 246 OFERE 20 Y~ 30 fRRT
FFEFTELRELTVED, ZOBRBETLTS—F2Y
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ﬂ ' o F°e3+
Hepcidin Steap3
=, - ) €ap3 ~ g | W
- (D '/ o o ?
Fe3+°°° o °
o (o) \ «= Transferrin
.y =Cu °o receptor
Ceruloplasmin e 0© WS
Ferritin
Ferroportin o 3 QE’ Transferrin
o | °S- .
®omm—o° @ S %°
Fe?+ Hﬂm ou—' o [#) ‘-“- [#] Fe2+
Frafaxin. Mitoferrin DMTH

Figure 2 TN DB A F A & > A#E#% & B 2 SE R 2 04 D Ak (Madsen 55 L 78 Gitlin'® 2828 . FOMYIAAZ, ZflibZ A
A—=Z—DMTI (FE—8k, F', fHiNRT) FLEN ATV OZEROZY R A b= A E8k, F ', f1LIORT) 2MLT
L%, Steap3 i, NI AT 2V &S LICEROMINB IS A T R 2 E#l 2RI = MigkE R ThH b, 7o) F I TR ENE
ThY, BEBIORELIV L2, 7o) F U REZI— R 2BETOLERIE, M7 o) F AECHET 2 (D, SiORAFT AT A
NTIINCEDPEISH, TR T zaR—F> WAIOWE—DOMIER) ITHET 2. Ba T AINE, RIS 2 g
LZHMBILERTH S, LAO T T AILHZI—RTEHETOERE, Mo/ AIVIERSIERIT 2, kw4 -7z ) >
(mitoferrin) ZALTIMIZRYTHICAZ, 77XFRFIMAVRYTEARTHY, Fe-S 7T AX—ERENLEFTKZMNNT 5,

Frataxin BIZTOEREI 7V — N7 b LIPEZG ISR T (3),

ZALBIUVOTANZTICRE S, flOERE LT, IREK
FHEDELET, WRENRREE, ATUHEE MR (frontal release
sign), BAUIRERE 2 EDEBIY 5, HFMRE T, %
BERAEETMANSERM, BEORE S, aEZ L)
ROLENTVS, WRICDOWLTIE, L-F2 5% A 7
BETEHEHLRIGHELN TS, ERICHE GEisT
LLTO) FRIFKAE L THRHTH S,

Hartig 5%, R—> > N A NBIA ¥ 54 floar— |
WZDOWTHE Lic, JOBERMICIE, RKIESRE, >
ANZ7, FEMUEIR, FREREE, HMREEM 2D 1D
DY T IN—ThEd LNz, BIEFREICLY 1D0
FHl NBIA BEIZTHMEI N, 4 DORL ZLERHIEH
21 BITRRD BTz 20 MIN BIERHREZVEAE % 77397 51735
& LT MPAN (MIN-associated neurodegeneration) »3H2%<
ENTV 3, EMiT—XDOREFHFINELIATH
%,

8512, Hi—0 NBIA EH BT 256 #E D
D, ZAUSI PD IS EIR 2 59 2 W I S i Y oD e 4]
DEFNTVS B RIS TETH Y, #
WO (reemergent component) & & 547z, L-K
ISBELTEEDAF A IT BRI IHS, BETCR
FOA TR RIFRME RO SN,

7z, MNSKEREZoMoRETHEL, 7Y—F
A LIGHE (Figure 2), BORBAMLIRE ROV A R

iE (DRPLA), ¥/ ¥ F— A, RALVE S Vs i
(superficial siderosis) % EWZEF SN 503, FELEIERD
MO Zzhzhiins (Mg, K™ B ),

S 512, MRI O#kiET A (TROHE (eye-of-the-tiger) |
MiRICHUT2550H5) &, fhofreZrEiRE (2
RMEMIER L) THBRINIGEVDH S P, LirL,
2 RMERNEIC I\ T, SRS B R IMAE8 S R
AbA, NBIAPHD LD ICHBIRTALNLE L FEN
ThHs '

I

AHF T3 NBIA JEMRHED N 2 2 L7z, NBIA O 1
BUEMGREICIN A, RIZISEEZEF L VTR DRI S h
TLZaw, HRNZRBICEDS ST 7L —F 120 T
HRET L7z NBIAJEMBRREEZE L, K43, BRNEL K
ARSI DO THEANZ T %, HlR (X, FA2H
DORED S, M—BZTOHMOERIC LV ZHORL
BERERGE L BFICOVWTHRTEEZTHA D, &
%, FEEREEHIC DWW T I SICRIACERG BT 2
AR E N EE A 5N D, F7, NBIA MEEREO IR
BRIHIEBETFLRAINEZTHSH, LrL, &
B O 2 AL 5L IR D FRER 33 E R e Wi R R R D HE B 12
DTV EZEICFEKALLTEDY IRV, Lichio



Schneider et al.

Acetyl - CoA

Palmitoyl - CoA + serine

Sphinganine

G:K Fatty acid

Sphingomyelin

Sphingosine

Dihydro - Ceramide
| ,{ ( Fatty acid

Ceramide

Glucosylceramide

Globoside Ganglioside

2

Galactosylceramide

Digalactosyl- Sulphatide
ceramide

Figure 3 -+ I FUGHREE OGN, £Z INZ 2 DOFEY —RITHRL, ZhFh B 2Mlars— A N TRIBDVH LS, Thb
B, 1 DRRERAT 4 > TILY OMKASE, &5 1 D37V I b AL CoABEUEY 250D de novo GRTH S, ThbDFEEEIZE
T B RREZIEORT S (—IDA), King (2008) ' %5 & X http://www.sphingomap.org/ ZZ D &, 11 72 T VEEF - —CR AR
ZMIE (PKAN), 2: 77— 3= (2 F I=X—VBREE), 3: 7Ty~ (BAS 7 b X=X, 4777V (a5 7 > X—

Y AREE), ST BEEEARE AN 74— (RLTAY RALVT 7 X—

BRIIE), 6: I—> =i (Zakrv7ud X—ERIHE), 7:

TA - HY I AW (NFVPIZZ Y AR, 8 GM2 A TVASR— A (BAT 7 DI X—ERIPE), 9: 2 RAETWH (NFV
HI=X—E A+ B R#EJE), 10 PLA2G6 BEMHEZ M, 11 =—~> - Ev 7R (A7 4 T I 1Y) F—ERIEIE)

T, NBIA MEHZ2#E8 L 7z EMIHE, BmmcHE 5 &
ISWED T T4,

HEHTANESE LT, NBIA EHEROFIKELE T D%
iF, BT 2 RBBKICY v FENRTEY, K
EDIRIZ 51T 2 51 Y & B A L At i EIC AT
THHHEMLHZ ™ o, RIEKHEPHLILICSHT
W2 O BE AR IR (B 59 2 M OE T3, BIBL Y B EME
el LTyauREtEdH 2 71 FEEED L A,
7 3IF (A7 4 YalRENR#H OO T, N7
Wb (RFB 14 ~20) SNICAT 42T (KRER
18) 2257%%) X, ThHDORBKICBVTHULINEE %
BT AHEMESH Y (Figure 3), 7RM—=2AICBIT 2
LI IREI NIV RY T OERICHME LR L —8d
%, 7 IRBFZLOMMERICES L (LE 2 —1dX
W12 B B2 ), ZhUCiE Lewy /MEDRREAE I
RRUANF = EDEG T, HERI— B 2 AR
B PDRBELLTIYNAT—) LIz RT
PP I TS 2, Thb OmRE 2T EiIc i

IO EDRMI NS XDk -TeDlX, FENE PD
FEFIOTE R B 7 I 1A KRBV O NI 8H3 i
INFZLICEE DTS, 72, FRINL DI
FPIC &b THEL I Z RIS REELH Y, Fokk
HEHEd 2T, MREEBREZODICDONTD
RBBHLNETHA,

BUEZTOE A, NBIA MRS 2 iR HGE P
FOHEFRICH E D, Nl AR THEILEHZ 0,
L7eh3>T, il % D NBIA SEfEREDHRE Y, iR,
DR LT R R BT 5 2 L5, FRAEMREICHIL
TRIRE R R T2 L TIERICHETH S, Shh e
LTHBEZRICT LI IREICEED X, RSk % 5
TERLU— MBI ShTHS, BETILVTRESNE
HERERZZT, e b TOMBPHBEShTEY, #
B ORAMIEF THIS RS E STV 2, TRk,
PKAN (ZBH9 2 B D5 AR T A4 — 7 > 2B Dl A
paksh, ToMBTE HHO%FLr— Al
deferiprone DR IS & OV FRERIRI A DS, i 25
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mg/kg/ HT 6 » AMFHII S 417z ', idBiz58 T LB
9BIDSH 6 FIOKRUIHIHTH Y, 3 FlIIEER DR
BB Th-o7z, WU RAEIE 11FETH - 72,
Deferiprone DAFMII EARICRIFTH 72, BIFHE
LTHELBLOEM 44%) E»dldbhichs, EHER
AEEREALNL oz, WEDOFEE LT, BEBKHK
FROAELET (PR 30%, #HP 15 ~61%) #
BIEL T3, L L, BRI 7Z %2R [Burke-Fahn-Marsden
dystonia rating scale (BFMDRS) 3 & X medical outcome
study short-form 36-item health survey (SF-36) TaHili] (X
WHbNLD oIz, ZOMBDIEKE LT, B5WIHD
HME» -7 2 &, MR LBEBRIcERICHI> T
cll, HEI RS- OEENEEICEITLTE
DEEREDIEII AR BETH o/ eVE LIS, &5
B BMMEH R,

iR

W. Christie & R. Gorenflos D45 H 2 % %%, T. Wolf D Hfifi 2 %,
N. Quinn D JFEHEHZIEH# T 5,
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WLTeERD Ay Xt R Ule, AEEMEDRE L 4
2HGE, ZEMRETIVHEREL oo Mt (3
RevMan 5.1 (Cochrane Collaboration) THftiL 7z, AE
LAV P < 0.05 1235E L7,

T

REFL IR DM
MR RROFE, & 3,476 fFOCHL (HELL)
DREESN, OB 10 fROWFIE T A X T FY A



van der Hoorn et al.

Table 1 fRHTXIRIF T L & CNBRSMIFFEDFF

n Study type

Dominant PD side criteria

% PD onset PD
Handedness criteria Male age (y) duration (y)

Included studies

Akerman et al."® (2010) 166 X-sect Onset and dominant side, Current handedness, — - - -
patient recall
Barrett et al.5 (2010) 1015 X-sect Onset side, chart review Handedness, chart review 61 57 7
Reynolds and Locke* (1971) 83 X-sect Onset side, chart review Handedness, chart review 74 - -
Sarwar and Lai'” (2010) 245 X-sect Onset side, chart review Premorbid handedness, chart review - - -
Stewart et al.'® (2009) 425 X-sect Onset side, patient recall Handedness, — 64 58 8
Stochl et al.™® (2009) 392 X-sect Onset side, patient recall Premorbid write-hand, patients recall 59 56 10
Uitti et al.” (2005) 1274 Cohort Onset side, expert exam Handedness, expert exam 66 63 7
Van der Hoorn et al.® (2011) 287 X-sect Dominant side, chart review  Premorbid write-hand, chart review 58 57 9
Van Rooden et al.'' (2009) 258  X-sect  Onset side, chart review Patient recall premorbid AHI scores 66 49 12
<-9 left-handed, and >9
right-handed
Yust-Katz et al.° (2008) 260 X-sect Onset side, patient recall and  Write-hand, patients recall 59 30 7
right-left difference >4 on
UPDRS-Ill, chart review
Excluded studies
Klawans® (1972) 46 X-sect Onset side, chart review Handedness, — - - -
Munhoz et al.'® (2010) 270 X-sect  Onset side, — Handedness, — 53 53 12
Torres et al.'® (2010) 302 X-sect Onset side, expert exam Handedness, expert exam 58 58 6

PD =/8—F 2V U, X-sect

=BEWIIRE TS, AHI =

Annett Handedness Inventory, UPDRS = Unified Parkinson’ s Disease Rating Scale

DOXGE L TH#HIETH -7z (Figure 1) 447 13 PFOWE
ZXGRE LTHAANTID, BIC3HZERILI, 20O
S5 1 HX 1972 FEQ/NRBFRTH D °, G FH L
Whsehiehrotc, YD 2E ™, #RAEZRDINE
WA SCEE SRR oIl DICRIN Lz, R
WG ELIZ10 B K BRI L 72 3 O D it %
Table 1 (2R,

XL L7z 10 FOWFETIX, 4,405 HlOIEXTFRIE PD
BEPHNIN TV, 2D H 2,555 (58%) D&
FHZHMO PD IRV TH Y, 1,850 il (42%) (X4
M DFERDEALT D > 720 & TS DT 4,057 Bl
(92.1%) »IFI&E, 348 B (7.9%) D& TH-Te,

FEBRA

Mantel-Haenszel Bl @RI RE TV TH LN T —ILEER
5, PD HEEE—MBICHME TS PD JERZ D B hs
Z L ehRd i, AHEEEDDH,2,413 i (59.5%)
A, 1,644 61 (40.5%) 137D PD SR HIEN ThH >
Too HREBETRIOMBLHEILTEY, 142 fi
(40.8%) X7, 206 B (59.2%) (ZZEMD PD HEARHIE
i Thotzo BERDA Y XTE, HEWL DA
HRE B 57z (2.13,95%FHEIX M 1.71 ~ 2.66
P < 0.0001),

DRINA TP ABLUORIEM

77 ATy hTRENA T ADIHERREINT,
1RO/ SE (RSSR AT T 4 7)) Y Ic L2 Hi—Dh)
NEZRE, REZIENHEEIEDOLN LD o7
(Supporting Figure 1), WFEOFHH, 74V AN Faw |k
(Figure 2), #RaH#RMT (P =012, I =36%) ICHDX,
AREZAHENE RSN L h o7, Reynolds & Locke* @
WF9E T, FIT R OBEMEA VR S by, SRIXE G
K&K, 100 ZF ATV,

b E %

R AZTF ) AL VS el FERE VS LT,
PD AR E AL & F & F & DI - A DR FHENIC

BB D I ENTHETEI, L &EHDPD
AR FAMDROETVHEICZ L, JOHTDOVTH
T, Zefl&BEO PD IR AWM E D HE
2 hotz, PUih H ZOREMEDIFAEIC DN T iﬁﬁﬁﬁ
SNT &7z, TOBEMEDIEE % M 2 LFERITTE
W0, ZO—)7T, ZOBE li%a‘ﬁ'&f))of’ﬁﬁ
bhol 0, LbL, #RoBENE, $4hbb, F
EFLIERDIEBALA & HPHH G 2 2 & T 205
b, TOFEEZDOHDONEICIEMIAYE (nonchance
relation) Z/RL TV EEZH5N5,
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FI & Fldrv—F 2 g DAER BRI & W55

R-handed L-handed Odds Ratio Odds Ratio
Study PD.R PD.L PD.R PD.L Weight M-H, Fixed, 95% CI M-H, Fixed, 95% ClI
Akerman (2008) 78 70 10 8 3.3% 0.89[0.33-2.38] —
Barrett (2010) 524 4083 37 51 23.3% 1.79[1.15-2.79] —a—
Reynolds (1971) 43 36 4 0 0.2% 0.13[0.01-2.54] ¢
Sawar (2010) 154 69 8 14 7.8% 3.91[1.57-9.74]
Stewart (2009) 238 153 11 23 11.4% 3.25[1.54-6.86] e
Stochl (2009) 218 168 2 4 2.0% 2.60[0.47-14.34]
Uitti (2005) 739 439 34 62 31.8% 3.07[1.99-4.74] —
Van der Hoorn (2011) 158 96 15 18 8.8% 1.98[0.95-4.10] |
Van Rooden (2009) 129 104 12 13 57% 1.34[0.59-3.07] N B
Yust-Katz (2008) 132 106 9 13 58% 1.80[0.74-4.37] -
Total (95% Cl) 2413 1644 142 206 100% 2.13[1.71-2.66] L
Percentage % 59.5 40.5 40.8 59.2
Heterogeneity: Chi? = 14.06, df =9 (p = 0.12); = 36% 0.05 0.02 1 5 20

Test for overall effect: Z = 6.66 (p < 0.0001)

Figure 2 FI&XTFL PDIERREN MO T A VAN Fay b, HHEE LR EBFICET 2 PDIEREN M OSTHICE T 5 7 —LiEd. PD
=8—F Y %, PD.R =lERERLD PD, PD.L =7 iR (7D PD, R-handed =4 ] &, L-handed =7cf|&, M-H = Mantel-

Haenszel, CI ={5HX[#

GRDARTFY T ATIIITERNE-E (2 hb3iFsE
BOMROAR—H %5 KR L TEEEENHZ) H
k3T 5, BRI TR EEBEORL D%
{, THWHETFLIEREBOANIMBEFRTH S L HhE S
NTELTFEFERD 1 DTHA5, AAEETIER 10%
DEMEEHEINED Y, THEESRDOARTF) >
ATHEMEBEN 8 THo7c L EFIFLE L, LiflX
BELAMEBEOL v X2 WD, BB EIFLOL v
L, BB R BRI AR BERICES
WEERELZI TS, TOLIRBERDVLEDH,
HatEB I DO T 20T W05, FRIOAZTFY
VAT, RES—NLTEEICKY, Ih5DMHE
DRI SN TV 5,

BT ICEET B ORI, R SFFE R T I
BTdH o7z, PDIIRBEN M I & OF & F ORI E D &
WIZk Y, NS RENEUIAREERD S, FIEFIE,
PD ¥&JEHT (premorbid) OF X FICBIT 2 BH Ol
72 3RS OMTIC L HIWT S 7z, PDIERIRBEALNIC D
VT, WK S lc O S EVBRD S
Drofeh’, 1O TR, RIS X VR HE S
NN EE DO THEIM S T Fz, PD ER FEAE M & AiE
RERME VD 2 DOEHITHICHESMET S, 2D
Z &, FERFIEN TR IC Z OB O BMET T %
L, DEOERPEDENDE LD FHELLIHS NI
IhTwz s 7o, TOMBTEE, BEL, FETFEM
SBED PD AERIC K D RS GAM E TV E VI IRGEHE (3
BLEDEENC EME TFRLVREHEGT270) (IR

HREIHZZEILE > T 5,

D& ICEAEERIZ PD O EZZIFRTVEE L
L, TORHEEZT, WHEZ R KT OREDR DM
LB THSH, PDIERDOLELAZIBIED & T A A fR
AR D 1 DTHZH, KR TEBECRINIHET
EDBHNED S, WRETED B 2 RIFBARR IC DWW TR EL %
STHHHEPRELE o, TOMICELTIE, X
FUICPEIEB 2> P a— VDAL IS DOTRD 2 DD
— AR KRR EZZETE 2, Tabb, () AL
L5090 FOBEMN MG, Aiti—r ONRMINERD
EmzEEwRL, M5 GoHlilo) MKEER T mAL A
FLAIC L BEADHEPE L TR AREESH B Y, F 12,
(2) BEGEIC B> 2 KNk R BT — R BE JEC A — R[] 86 3 o7
PERNICIRS L, Sty b7 — 27 L iy
RERLEVLEEEL TV 5 22,

AAEFEI R RHEICBE L TS 2, AL A MLV ADH
I, BRI R YR 2 R RS AGHY) ' IC &
2 Mkt EMEICEH ST A R D 5, FIEFICBHT 5
B P EROBERRIC (X, R IO T TE i S B B & 5
OB L Y, TH6 ORI S SIS
SRS % 8, CORBHC & ORI B — KNI D
MEAER DR S, JREREOM GV EESI NS, K
IR BT — RMNEE AL DA ELAE T, RINFEER% % T L
THHELZ:F v ANDELZDIEHTL Y, BEICH L%
Be L7 EET R, & 0@ S OISR B 2175 %
L7eh3o T, BENREERIC I 2 KINIL AL O 16 8 Uk (3,
B B, COYEROBREMNA Y T — 20K 0HEL T



WBRZEICERRNTZLEEZOND, BB BIX
EHETHY, THEREISET KT (subthalamic
nucleus ; STN) #HFTHHMFFIN T2 2, ThEDH
B, K ORISR U 7o BB AR SRR B ST S P S B VRS
e, HEICL->TE, BEICHUERT 2 & is) 2 e
aEmic kY, HRLcmEREEN»AL 2 et H
%o FERELT, BOEERTEIAOEERICIATHO R
IRIMEEREEPE L TORWREERH B, 5L
mNti%%E@W%i%@%tﬂgﬁﬁ%E%%u
ﬁ%%«@%bﬁﬁﬁwﬂ%%ﬁb%mgwbﬁE@@
RLZ, B O/, BEAEERO VB ESE
%FﬂiVﬂ—yj—n—vawhﬁm%@T%&mi
FHEEUE, E N TOPET 2L % in vivo f A=Y 27 #
THERHENTVE, TOMUCHEEL, K283 M
LIRS 2 Z e IS B,

b @
MaE LT, SHoWFRIckY, METL PDIERD

EHZEE OEEMEDFEIE NI, 2D S, PD DI
FECEH 5T 2 JHAR T ORFEE VO H - G EI R E
NTW3,
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Abstract
B CTHERR S I —F Y Ui L O RMEMIEIC BT 5
RIRIZP TG IAR—R—A A= TR
Dopamine Transporter Imaging in Autopsy-Confirmed Parkinson’s Disease and Multiple System

Atrophy

* **Laura D. Perju-Dumbrava, MD, Gabor G. Kovacs, MD, Susanne Pirket, MD, Kurt Jellinger, MD, Martha Hoffmann, MD, Susanne Asen-
baum, MD, and Walter Pirker, MD
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RINZV NS RR—5—SPECT Tld, /N—F2U
RELUZRIABMBIEICHITD N/ AFENEHFEE
MOEBGIENAIEETH D, LN DHDMFTTIE, F/N3
VISV RR=EG—A A=D 0T THREDER D AIEE
ThY, BEEDRNIV NS ZR—5—DHEEDE
T, N—=F 2V URBEICUENTERAEMERE
ICBNTXWILERERN DM THSZ EARIESNT
\Bo BHFTTIS, IREDR/NIV S ZR—5—
DRH/INT—2%, BIRCHESESNIZ/NN—F 2 REH
FUSRIMBMBEICHS TR LUz, BIRTZRIAE
WeE 66 Fl3/N\—F2V 5w (8l LBHich,
HRIRNIVRSVRAR=F—A A= 0TERIFTI
FEBEBENRE U c, A APV IRERRDFEIIER
HIBE, SRREMEBEH IO0F, N—FU K
BERAIFCThOf. BEENOER, I NTDZEZ
ETHAIED RIS RR—5—EEDETHER

HoNco BRBEEDBEER (FI9E) 13, BXRA
EMEBERTH3%, N\—F VU UKRBENTH2%
BRL Tz, SRAEMEBREHDOBRAEICE TS
BEDIERHMEIL, /NN—F2V VRBEBICLENTH
ETHhDMEEALASN (23 15% 3 105 + 7%,
P=0.071), ZXFEMEETE 3 FHIOBRAEICHITD
EEDIETHME, EDN—F Y UREELUEEE
THholz. B/ BRROBESLLICEHEEIZEN DT,
AT, B TRRBSINCZSRAERES/\—F>
VRICBWT RNV NSV AIR—F—AA=20T
FIRZLBRLIZNHTDEDTHD, BARI &I, 8
FEICH T DEEDIENIMEIL, N—F2V UREE
FSUEERREBERE CLWUBEE CTHDIMEENRDD
Nico AAFROMEND, EEBOERIS, RFMAE RN
I VNIV RR——EEDIEEENT TIIARAIRETH
ST ENBEOMICE DT,
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CENED) R/ISIURSURHK——, SPECT, /N—F U 0%, SRBEME, R/VI BN SRE M



Figure 1 5% 14 il 21 B-CIT % /2 K783 2 b5 U AR— KX — SPECT i il SRR L~V DRE I 2 RER 5

Abstract

21



22

Abstract

VAR RINFEREDI AR AT T 2HEINRN—F Y 2WICBT S
EBPRER T T ORITEHATE TMRI il o221

Prefrontal Alterations in Parkinson’s Disease with Levodopa-Induced Dyskinesia During fMRI
Motor Task

*Antonio Cerasa, PhD, Pietfrancesco Pugliese, MD, Demetrio Messina, MD, Maurizio Morelli, MD, Maria Cecilia Gioia, PhD, Maria 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

LIRR/N (L-R/Y) BEMEDIFXDOTIE, N—F2V
% (Parkinson's disease; PD) J&EZBMELER
INIMEBEORBESICLDEHIET, BEDOHEE
SEICZEAERZT, &, HADTIL—T1F, L-R/\EE
HKESRFROTEMEDS PD BEDIFHMELT, THIEE
BIEICERLRBBEAAOND I EaRELTC, AN
FClE, COBENRE CHEEC DREMEZHEERNIR
HIBE® (MR THERUz. DRFRITEHED PD
BEN10FABIUDRFRTT7DIEVPD EE 10 D
[off Bl |2, AMBIURNEE ONFICKDREEE
REZITHD IMRI ZRE L1z, EBODE THRER

2 |
of I

contrast estimate at [42, 32, 12]

Dyskinetic
(EXT)

Dyskinetic
(INT)

Non-Dyskinetic Non-Dyskinetic
(EXT) (INT)

THRIZTEOEIIROOSNENL DAY, MRI =L
ToAER, 2N E L ERERBICBRIEZE LA RE S N,
BIS, L-F\BEREDRF 27 %H#D PD BE T,
HFHEOPD BEICHEN, MEEEBTORERLIEENT
EEATRIBEERIEOEREEE T A EEEZRITHIC
FHONIz. =IS, ZNODBIEREDRKEEZLI,
Abnormal Involuntary Movement Scale X7 &F
BICHBEL =, SEIO MRIBARIS, F42HLARICHRS
LIeBRBEMDFRREEEBIC, Z2—AYINILDIR
FROVEERFICSITORERREEDREZ 8T
2EDTH D,
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N=F VK, LIRRNAFEREDSZIF2D7, BENBESHRES (MR), TRIEAIE, #HEEHT

Figure 3 HHHHC L 2 TEMROMR, L-FSEEFEEI A+
AT RN BETE, EbaVEFICIN, A FEisEHE R O
WWEGERD SN S GREONE & XM, FHEicOv
Tary oA B &> FIc L 238 (EXT) > LHiHg,
WHIZ E o FIC X BFE (INT) >R D385 A — Rk
MEzBEHoLIcFay P LTV 3,
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Figure 2 BEWIC L 2 FUMROFR, L-FSSFERIEDAFAOT 2D BE TR, bk
VEBEICHA, RS B IR B UELTE O 5 s GREDNE & IIMBIR) . SHEIc
DLTarybI AN BAE-onFIcE 288 (EXT) >KifH, NNEZ >0z L 50
B(INT) > O35 A= ZHEEEEBERSLICTay PLTW 5, HEEENA bD%E
R % & D IAREIC R 9728, WMEHOY 7 v 27 (BrainShow, MatLabv. 5.3 TIEK) 2 %
JH\ >, Montreal Neurological Institute (MNI) £#EJli (single-subject brain) Wit 7 i) “7 (X
WL BED < FREI A I (S AR R A~y TR A7 1S Rk LRl S B T 0D R 1
g%, & OISR LB %2 5N LTS (BAS) OB %Y,

[ZE Y ANIA > T4 2R (hitp://onlinelibrary.wiley.com) T RBIE W HE]
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D74 H—7FV b

Brain Iron Deposition Fingerprints in Parkinson’s Disease and Progressive Supranuclear Palsy

VERZ EVERRISEC 3510 B I Nk & b

*Kai Boelmans, MD, PhD, Brigitte Holst, MD, Marc Hackius, Jiitgen Finsterbusch, PhD, Christian Gerloff, MD, Jens Fiehler, MD, and Alexan-
der Miinchau, MD

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

R/ N—F>V " (Parkinson's disease; PD) &
ETER EERME (progressive supranuclear palsy;
PSP) & DEGARIISER SIS ICHEETH D, IREDET 3,
BEEZSVVEREMCEATCEAINIAY—H—(FR
HONTLVEN, AFRTIE, BERLHNARBENDERR
ICBITDETHOEREMDY—H—ThY), HERED
REZNAHIIEE CEBDIEEZRET Do AFR
T, EENT2 v 7%, PDEEBLUPSPES
DEFMNBESEDV—H—ELTRITL, FiEvy
FEENBREERE B LT, T2 BAHLO T2* 18

AELIz. EBAMRELT, PSP EETIS, PDBES
FSUSRBERE ICLEN, B, RERBIUHRRD
T2 fEN'FEMEL Tl Voo BRERIREZHIBIDMTICEKY,
PSP &% PD BEH I URENRMERENSHERIT
Efco INTD PSP BENELLNESN, PSP &
ENREWYREBRE L TRIBINATEL, ETe,
RENREEEN PSP BEL L CRAMBINLAIER
mofz, PDEEDDSS, PSP BELLTERBESINI
PINL 6.7%ICT EXGNDfce RBREERKICE TS T2
EABFE DB EERE (22T DRBRIBDEHKE RO

sRE G %, PD&E 304, PSP EE 124, xJHR#HKER
& 24 FICHNT 1.5 Tesla THRG L Tco FHEKADK
MER®, SRSIUCBEDRELBEEOFIY T2 EZ

ERZRER) L, PSP BEICHHEMGRIRTHY, PD
BETIIFBHONIL N,
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Key Word TR R, N—F2Y R, AREE®, BNk, MRI
Table 1 XFH#EE HH B DRI -7 & ORI FF
Age at examination, vy, Disease duration, vy, UPDRS part Ill, Hoehn & Yahr stage,
Group n (male/female) mean *+ SD (range) mean * SD (range) mean *+ SD (range) mean * SD (range)
Controls 24 (13/11) 62.8 + 9.9 (42-78) - - -
PD 30 (19/11) 61.5 = 10.5 (41-80) 9.7 = 5.2 (0.6-22.7)* 32.5 + 11.2 (12.0-61.0)* 2.2 = 0.8 (1.0-4.0)*
PSP 12 (4/8) 68.8 + 8.0 (55-80) 45 + 3.7 (0.7-10.3) 459 + 17.6 (15.0-78.0) 3.7 = 0.8 (2.0-5.0)

*PSP L DL THEZDHY (P < 0.005),

PD =/8—F >V 24, PSP =i LR, UPDRS = Unified Parkinson’ s Disease Rating Scale, SD =g {7



Table 2 A I L MR D T2 HIC I D 70K

Predicted group by T2/, n (%)

Clinical

classification (n) Controls PD PSP
Controls (24) 18 (75.0) 6 (25.0) 0

PD (30) 9 (30.0 19 (63.3) 2 (6.7)
PSP (12) 0 0 12 (100.0)

BRI HERS R OB, KINMELEAE (RAIREE, AR, B

L OBURD T2 I & 2 BRF Do %, HiRZW S &R, %ﬁ
ERRREWE, 50 T2 il 5 TS W B B W, KFIZIEL W%
RS e PD =/8—F 2V I, PSP =3E1T1ER% Lk

Putamen
_F

[EPNY

Caudate \._
nuc\eus \

Globus
pallidus

Figure 1 .0 Eth (ROI) DEFK., KMILEEZ ROL: (A) %E
B Lo, (B) RIS LT84 DO RNIMEE (AT i,
MotorT : FEEIPERIR, PT @ BEEIK, MT : NHIGK) Z2&T
K. HE (WM) ROL: (C) HiBHLE L L B ELEE WM, (D)
UMC : JEH ) iz B
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Abstract
IN—F V) IRICESTIS> DB ta b= EEIHE: 1A
ZHE PR E OBH]

Role of Serotonergic 1A Receptor Dysfunction in Depression Associated with Parkinson’s Disease

*Benedicte Ballanger, PhD, Helene Klinger, PsyD, Julien Eche, MD, Jéréme Lerond, MD, Anne-Evelyne Vallet, MD, Didier Le Bats, PharmD,
PhD, Leon Tremblay, PhD, Véronique Sgambato-Faure, PhD, Emmanuel Broussolle, MD, PhD, and Stéphane Thobois, MD, PhD

*CNRS, UMR 5229, Centre de Neurosciences Cognitives, Bron, France

I>DIF, /N—=F2J " (Parkinson's disease; PD)
ICBENTELADNDA, ZORBERIIHRAEL TR
BACH D, RIED 2 HDOMFTIE, O FER
DF TZEILNIVTOEREIN G ENT VD, A
FTOEMIE, "8F-MPPF PET ZRl\, T R%EDt
O~ ZAEFRIEED PD ICHSID DDORREEIRICK
IITEEERENTDIETHD, MODEHDPD EE
4B EMSDEMEDEPD BE 8 flaRHERICER
L7ze REBEICHL, "F-MPPF (BIRM=ONZ >
TAZRBRT7 S IZ2N) #AWzPET 22Xt 7,
18F-MPPF BRW)iAd%, 2 DD PD BEBRPIUFREE
NUFSEBIBRBERERE 7 HICHSINT, HMETR/NTA

(FRMIE (uncorrected) P < 0.001), 3> D&MEHK
(\PD BEEHRLUIIGS, IODZHOEBETIE, b
L—HERURAHZDETHAEBE, 68, £ LRAERE,
RERSERE CROONIz, WREFCLERLUISS, 1
SD%MHDELPD BETIE, '®F-MPPF Bl 3AHDIE
THBAIOTREERE, GERIRSIE, STROONT,
MREELEBLCBS, HI2D2HF5PDEETI,
"8F-MPPF BRWJIAAHDE T HESRRIHRARE, RS
BISERE, ABEMEE, AIBEEETCRDON, SE
DEBHREND, BHEROEONZY 1A SEEEHRT
EORED, PDBEDIMODDERIZHDEREMMEIC
B5LTL\DaEEA RKBEND,

MIYwOTYEYITZRWTRIBILT EICHEL
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18F-MPPF

IN=F2V 2, 15D, EOMZY, PET,

Orbitofrontal cortex

i Insula
Dorsal ACC Hippocampus
Insula

Superior temporal cortex

Orbitofrontal cortex [ Uncus

Parahippocampal Gyrus @&
Fusiform Gyrus

Figure 2 ML KM L TS D% S PDEFICE T
SE-MPPF #5157 L~ LMK o Je i, S b OfEiE, MIBEE,
Wwmisd g, BpcE, SRR EE (ACO), WIS ED
b7 %, SPM 5 T H NI @AM Z i MRI {5 I EBAAGHE
TRd,

Figure 3 #15DO%Eb7% 0 PD B L L THIS D% £S5 PD
HBFEIZHBWT BE-MPPF fi & L OLaMkh o 25, 245 o5
&, BEE, WEESRTSHEZ R, WEh 57405, SPM 5 T S /e figl
M7l MRI i B &b TORY,
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WHE (stereotypy) : #bHIIRF & B PRIFICAH H R EF&D

e S

Stereotypies: A Critical Appraisal and Suggestion of a Clinically Useful Definition

*Mark J. Edwards, PhD, Anthony E. Lang, MD, and Kailash P. Bhatia, MD

*Sobell Department of Motor Neuroscience and Movement Disorders, UCL Institute of Neurology, Queen Square, London, UK

EEBEBEDRAN L, ZOEEEZRTHAEOIERE
BEEEEBRICRWIDODTI\D, H4ld, ERIE
(stereotypy) EWVDAENIRTE, BRERNPIUEMM
FRICHEEEINDIERIZE2<RINTEHSY, BERMIC
BRGEWKATI)—IRRINTHSY, FREEES
MICEEEY 2 —EDREDERMFITERINTLVAEN
CEAEERT D, BEREOHEDERMIINELEWN
DSWRISSICHFE S22 ETIIRHL, T3k 2hiigss

Key Word === SR =F
Table 1 #[aJEDMIA

LIERBAEOEENZENSLRONTHD, H2,
COBEEMEBERZMREMICT EDHDEEDIS, BRKRED
BEDEBHEEICDNVCTEEATI)—DF VY (tics)
CTRIBLEBEAEEWNSHTI—%2ERAT2UENDHD
ERUIEHZERRT D, Ffc, REDMALIURE
BRERICHITDAAEDZEREMICONVTERL, INSIC
BEONWTHIEREREDRERET D,

Movement Disorders, Vol. 27, No. 2, 2012, pp. 179-185

Table 2 H[AlJEE A S 10790 k&

Physiological
Non—goal directed repetitive movements that occur as part of normal
development (body rocking, head nodding), which are expected to
follow a normal progression and largely disappear over time.
(see Video, Segment 2).
Primary
Patients who have a stereotypy as the only clinical sign without history
of developmental delay, psychiatric disorder, Tourette’s syndrome,
or other secondary or degenerative cause
Secondary
Developmental delay, autistic spectrum disorder
Basal ganglia lesion (see Video, Segment 4)
Tourette’s syndrome
Postinfectious (see Video, Segment 3)
Encephalitis lethargica
Paraneoplastic
Associated with anti-NMDA antibodies
Drug induced
Amphetamines and other psychostimulants
Confinement or sensory deprivation (eg, deafness, blindness)
Heredo-Degenerative
Rett’s syndrome (see Video, Segment 1)
Neuroacanthocytosis
Neuronal brain iron accumulation
Frontotemporal dementia
Wilson’s disease
Lesch-Nyhan syndrome

NMDA = N- XF )V -D- 7 A35F V% (N-methyl-D-aspartate)
(Bl 7 7 A MEA > 54 R (http://onlinelibrary.wiley.com) T
P BT RE

Motor tics

Tardive dyskinesia (see Video, Segment 5)

“Motor habits” occurring as part of preparation for certain voluntary
movements (eg, in sportspeople)

Restless legs syndrome

Automatisms in the context of epileptic seizures

Repetitive behaviors in the context of psychiatric disorders such as
schizophrenia and obsessive compulsive disorder that occur
secondary to a delusional belief or obsessive thought

Secondary causes of head nodding (eg, cerebellar disorders,
third ventricular cysts, congenital nystagmus, spasmus nutans)

(Bl =~ 7 A WidF > 5 A 2l (http://onlinelibrary.wiley.com)
P BT HE]
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IN—F 2V RIS IS 1T B EVREAE « PRI - i X B -
TR RREAIN T B

Pisa Syndrome in Parkinson’s Disease: Clinical, Electromyographic, and Radiological Characteriza-
tion

*. #**Cristina Tassorelli, MD, PhD, Anna Furnari, MD, Simona Buscone, MD, Enrico Alfonsi, MD, Claudio Pacchetti, MD, Roberta Zangaglia,
MD, Anna Pichiecchio, MD, Stefano Bastianello, MD, Alessandro Lozza, MD, Marta Allena, MD, Monica Bolla, MD, Giorgio Sandrini, MD,
Giuseppe Nappi, MD, and Emilia Martignoni, MD

*IRCCS “National Neurological Institute C. Mondino” Foundation, Pavia, Italy
***Department of Public Health and Neurosciences, University of Pavia, Pavia, Italy

EBEDERBEEIS/N—F 2V VF (Parkinson's  (CEH Dz, EYVEEEAZMHD PD BEEEOKRED T

disease ; PD) DHENITIERTHD, ETIEMREE, I W%EHHPDEH%EM@WWCﬁthto%%

Bht, KKECORELEZ#DHBRMEDEER <Tld, EFSLERMBEEN EHROMHEERESITA
EBt, ZD25EMD 1 DTHdD, ARKETIE, ETER  EEMHICERDONIC, BHEEMESEHD CTRREL
BOBRANSY, AERMR, PIUOMEHEZNMMREEZ, T, BEEAICIUELLVHERBLAON, EBEOAHIC

PD &% 20 iz LTigsILrc, ARERZMED  (JBERAIECERMTE (gradient) H'RHONTz, EHFERE
BERGD, HERBRELSIUMEZNRE XFE B3, ETHPD OEMED 1 DTHY, PDIERDIE
BEIUCTZRFvY) 2FTfce EVEREZMED  XIMUNS, EROIBOMIDEBREE T B EE
PD B&EOBRKNEZE, AREMEHEDIZVPDE  HMHRESWDIBEY T I —TIIRRIDEEZ 0N
EOWRE LB U, EYEEEBZMED PD BEHIL, 2. ZORBEBIIIBEICEL, HEESIVERET
PDERDIEXNIEICRET 2R AT7THANRESIVEER I DD, BUNDRBICEET DRENDHD,

Movement Disorders, Vol. 27, No. 2, 2012, pp. 227-235

SANIT, R—FUVUY, SREGRE, &R SRS

nnnnnn

datioiohivahiitsid
Abdominal oblique muscle (contralateral side)
Abdominal oblique muscle (bending side) W“WW*

Paraspinal thoracic muscles (contralateral side) W““W

Paraspinal thoracic muscles (bending side) hw}lw uuf
Figure 2 ERE TS LB RONREM, Zeflic)mitiL 72
EIHEERED PD B# 1 HIC 3503 2 RV 36 & OMHET 65 T A% i

(T7 ~ T8 L~V o $ife M oD BERR A 6 Bl 03 2 D M AE 57 55 A 7
LIERHHICERD b,
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Bending
side

Contralateral
side

Figure 1 Gl )mli L7 CHREMERED PD &E 1 (REH) . RTINS, 2o 7S 58 oD JWEHE R 65 &A%
L DR R0 bhie—)7, AMTRIFIEMAS s>z, TI0 LV DR T il o
WEEHSRD SN, [ F7—DRIZA > F A 2hi (http://onlinelibrary.wiley.com) “CRIERHE],

Bending side Bending side

Figure 4 a:ZAf MP) DB (IP) LV HREHGTT 2R REN, b HEHEMIZEMDO
FERIFRE 1 2 9 REH], TFHME LT, EMiQEHMDEZIVHETHS, [(hT7—DREIF 51>
Jii  (http://onlinelibrary.wiley.com) TR r[HE],
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Abstract
JEEBIRER & EBBIREDIR DI ¢ 2 s—3F >V 2R RS O e
RANDHETEDREH?

Nonmotor Versus Motor Symptoms: How Much Do They Matter to Health Status in Parkinson’s
Disease?

*Claire Hinnell, MD, Catherine S. Hurt, PhD, Sabine Landau, PhD, Richard G. Brown, PhD, and Michael Samuel, FRCP, on behalf of the
PROMS-PD Study Group

*Department of Neurology, King’s College Hospital, King’s Health Partners, London, United Kingdom

ITEFVZND, EHMERSIUEESEROEEN
N=F DV RBEDORRRREICEET DI EARE
SINTND, IRABESMIIETNTLENLDIE, Tnom
BRIRMZEHAZ(L LSS ICBRERREN EDIREZ 1L
TEINENWDIETHD, /o, A&LH, HSDEIEH
SUERT, REREOFAERFLELTEES SN L
IEFEALER N AR TS, BENERRA TSIV
AL BHREERL, /N—F >V 2K (Parkinson's
Disease; PD) B& 462 M Z KiEE J/K — b
(prevalent cohort) (ZH0\T, BEBIARE (Parkinson's
Disease Questionnaire (PDQ) T&Hifl) (339 2EH
DIN—F2) SRR 5 58l GEENE, #1502, R%,
RHMRE, ZOMODIEZEEEIR) OENNEEZ &S
Lo BEKREMDZO77ICRAL, 28X (variance) D
19.6%|3EHG, HEEBOH, BHRIP[, LRR/ N

IN—=F2 V%R, REIARE,

SRETHMATSE /. FHAMENNTE, REKENR
RTHDZENTFRENI, RERFETIL GERFES
BIDEMEER S BEINTCZZL) T3, BERKRE
B8 DEID 56% N EBACEfco D DICRET IR
HEBRENT, FEEWEIR, FF&, ZDMOIBESHERD
Znen2.1M@ 1.6 1.3EBTHol. SEDHR
"o, N=F2VRBEDRRIKEICT T SRR
WEMOENNTEZS O[T IDIENTE, 1D
DHRERREICRIITREEISESNERICLSDEED 2
BULETHDZENBASNIEDfce REBIUZDAM
DIEEEERT, N—F 2V UREEDRRARIKRE
ICRT2EELRILRERAF CTHD, AMAMERIL,
IN=F 2V VRBEDER T 7 DREPY —ERETE
DILRIARILDOTHSD,
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Table 2 PDQ-8 X2 7 AT TORER (HCEF L)

Standardized regression Regression

Independent variables (beta) coefficients P value coefficients 95% CI Adjusted R?2
Sex 0.006 .857 0.073 —0.718 10 0.864
Age —0.141 < .001° —0.081 —0.124 t0 0.039
Living alone 0.047 144 0.684 —0.235 to 1.604
No. of physical of health conditions 0.055 108 0.194 —0.043 t0 0.431
Duration of PD (y) 0.096 .009° 0.095 0.024 to 0.167
LEDD 0.074 .039° 0.001 0.000 to 0.001
ACE-R —0.043 224 —0.025 —0.064 to 0.015
UPDRS-IIl 0.148 < .001° 0.076 0.039 t0 0.113
HADS-A 0.196 < .001° 0.259 0.152 to 0.366
ONMS® 0.232 < .001° 0.053 0.036 to 0.069
HADS-D 0.308 < .001° 0.503 0.373 10 0.633

0.562 (P < .001)°

CHHIERR R® © BT L 72T N TOMNL LR % & T TV TRIWIAMGEZ PDQ-8 D4yl DHEEHI o

b I AR

*Non-Motor Symptom Scale %> 5 557 35 & UEERIKBED T H Z R\ 72 b 0,

Table 3 SEF[AIFE T IL D6 55 % b5 Jo FHIAE R
(BRI D5 BDEE)

Independent  Full model

Standard R? with

Unique percent variance

variables standard R?>  variable removed explained by variable
HADS-D 0.573 0.517 5.6%
ONMS? 0.573 0.536 3.7%
HADS-A 0.573 0.551 2.2%
UPDRS-IIl 0.573 0.560 1.3%
ACE-R 0.573 0.571 0.2%

“Non-Motor Symptom Scale %5 %47 36 & OFRHIBERED I H %2R\ 72 )

Do

31



32

Abstract

IN—F 2V IRIC BT B SRR R E 0D

Z W BLE

Movement Disorder Society {fEEHZDHA K7L >

Diagnostic Criteria for Mild Cognitive Impairment in Parkinson’s Disease: Movement Disorder Soci-

ety Task Force Guidelines

*Irene Litvan, MD, Jennifer G. Goldman, MD, MS, Alexander I. Ttéster, PhD, Ben A. Schmand, PhD, Daniel Weintraub, MD, Ronald C. Peters-
en, MD, PhD, Brit Mollenhauer, MD, Charles H. Adler, MD, PhD, Karen Marder, MD, Caroline H. Williams-Gray, MRCP, PhD, Dag Aarsland,
MD, PhD, Jaime Kulisevsky, MD, PhD, Maria C. Rodriguez-Oroz, MD, PhD, David J. Burn, MD, FRCP, Roger A. Barker, BSc, MBBS, MRCP,

PhD, and Murat Emre, MD

*Division of Movement Disorders, Department of Neurology, University of Louisville, Louisville, Kentucky, USA; and Movement Disorders Program,

Frazier Rebab Neuroscience Institute, Louisville, Kentucky, USA

BERMNBEEI FRMEON—F2YUEF
(Parkinson's disease ; PD) BEIC—MBIICAHSN,
RAEDRIIKCHDAREM L H D, FDEEMICHEA
Movement Disorder Society |31EZEZ=(-xFL, PD (Z
SITOBRERMEEDZMELEZIPRT DL OERFEL
foo MESNIEOMEEIR, ML EI1—EEMRDS
BICEDLKEDTH D, BRI CTIIHA S A &R
L, ZDERIREREBUIAEZROSMNCT D, 2720,
SEISKDMREEL T OBRKAEEEDES, BRIR

Key Word R, BERMEE,

Table 1 /¥—F 2V 2WIC 517} B I JE B MG 2
(PD-MCI) D WiFE#:

IN—F U,

L BRI
- Ji[E PD Brain Bank Jitﬁ 2 ’ﬁﬁ“( I8—=F 2V DB
- gL U7z PD S 5tICRRAIRE N OB T 3B bh s (B
TG HER I I & B, izt/iﬁﬂ“[@’éﬁ%)o
- BRI HIE R 2 R DB AR AT & 7213 1 FREE O S 320
HEIFHEI R TRO SIS I r s VIS,
PR E ORI, BEOKENALZKRE&GTF2EETR
BN, BHERERREIN X A2 ORITIIE THLOWEBEVH 5,
L. FRoaEiE
- Movement Disorder Society {3432 L DHLHE 18 12
&Ci’dﬁ'}‘é DHIEDZ Wi
RABEECHT 2 MO FEER»H 2 (Fl : TAR, W,
KOO, RHET, EAOEHMEM, HRIE,
- i\ PD B D GFFAE (] @ ), ﬁfﬁ@f& i11o)
FIHGBIR, Fas) 2359, BUREDZERTIE, BAKGE 'fﬁ
AR E GBEL TV 5,

1. PD-MCI DBHFHIBHA K742 (AFTY—:
T~ II)
A, LU (5 SR
« PD COfH O SV HER S rc 1| FREH O B EREIHE )1 3T
fili RIETRELRDHND *, F/oid
- —HOMRLDHEEMESIRENICERI N TEY (Thbb,
5 ODORARBERINZ N2 AU OV TEBS NI HAHT | F
DUR, &7z, @il S 738 aeaeiihs 4 DLUT), 2 b
LB TRELIEDSND,

54, PD

LRVI B

R,

&, SREYF, T, RBERBICET 2R DERN

AREDICONT, AEMEEDZLMDIRELY, HEIC
FOTIIHRBERDIERNBEICEDTH DD, ZNDD
PMBEEIISEOMAORIEAZHEL, EITIED
RAEEEE T HIURBAED ') I h'E < FBAEFIE

8] (predementia) EXFETORRKRHIN ADBREL D
% PD BEZ I TIRET DDICHIDEDE
EZz25Nn2,

Movement Disorders, Vol. 27, No. 3, 2012, pp. 349-356

BAE

B. L-UVIT (K IEEAM)

- R DBISEIIMR AT & LT, 5 DORRMBEBETIR (FE - 1E3ERe s,
ZITHRE, S5, RO, BIZEMRERAIGES) 2hErhiconT?2
OBV IEMES LTS %

<2 FEFDL LM OEAINRE CRENZED LN, Thbb,
1 DOFRMBSRENISIC BT 5 2 FiEOME, /2, 2 DORM
BEREFEIRIC 2 % 1 HEOME TRIEDRED A5,

- HERDIEIR TR IC X B EEOHE R TRk 3 ¢
- WA SN A S E A 1 ~ 2 KRS (SD) T3, F/-03
- JALE IS T S 7 RRAIBRREIR A ©, BRI BICICT,
Fold
- #EE I NBFEIERT (premorbid) L ILh S RER KA A H IS
KT,

IV. PD-MCI DY 7 24 758 (A7 a Dt 5 D05

BBz Z OV T 2 OB ENEMER TV ILEND

3, MIRHTOMMH SRS HERSHD,) ©

- Bi—fEIA PD-MCI : 1 DORAIERE I T 2 2 fEHOM
HTERENALN ERUEMERET2), homEsicREds
WV, FI

- BRI PD-MCI : 2 DL L OFBHIEEAREFEIIC 35\ C 1 ME
Dot TRESALNSE GERUHERERIET2),

“Table 2 (PD T4 HMERR S i ERRIIEREITE

iREDH) %2,

*Table 3 (5 DDFEHIBLHE

B B3

FUICB G 2 1L H AR A OF) %
CHT XA T BT EZ DR, 5 DORMBEREHIE D Z h 2
FUTDOT 2L EORE L F N S 17z PD-MCLEH DA TH 5,
[(Z#& 0 A M A > Z 4 2 (http://onlinelibrary.wiley.com)
TRIFIn RE
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Table 2 EARIYGEHIFE ) DM I5 & ONGEHIIETENEHT DZEHIBEHE  (premorbid intelligence) D
HEE 2 HI & U7 o PR 17T R D B *

Neuropsychological Estimated Time
Assessment Tests*® of Test, min
Global cognition MoCAZ22:58 10
PD-CRS?*% 15
SCOPA-C0G>*%° 15
MDRS23:5981 20 to 30
Estimated premorbid NART*C 5
intelligence WTAR*® 5

INHDOMBEO—EIFEEHETHREINTEY, NI L TEEDH 2 LT LT %, PD-CRS (X Movement Disorders Society %°
A9 %Ml U (www.movementdisorders.org/publications/rating_scales/ Z#) .

* 3k °7 (National Institute of Neurological Disorders and Stroke. NINDS common data elements. 2011.
Available at: www.ninds.nih.gov/research/clinical_research/toolkit/ common_data_elements.htm.) & Zif,

IE&E © MoCA = Montreal Cognitive Assessment, PD-CRS = Parkinson’s Disease-Cognitive Rating Scale, SCOPA-COG = Scales for

Outcomes of Parkinson’ s disease-Cognition, MDRS = Mattis Dementia Rating Scale

Table 3 ZZHIBERE GHELHE 2 D FY & 1 27T ZEHFIH] *

Estimated Time of

Cognitive Domain Neuropsychological Tests*® Test, min
Attention and working memory WAIS-IV (or earlier version) Letter Number Sequencing 5

WAIS-IV Coding (or earlier version) or other substitution task, written or oral 5

Trail Making Test? 510 10

Digit span backward or digit ordering 5

Stroop color-word test 51010
Executive function Wisconsin Card Sorting Test (CST), or modified CST (Nelson’s modification) 15

Tower of London test-Drexel version, or Stockings of Cambridge (CANTAB) 10 to 15

Verbal fluency test, such as letter fluency (COWAT or similar tests), category fluency 5

(animals, supermarket, or similar), or alternating fluency tasks (if a well-standardized
version is used). Not more than one verbal fluency test abnormality should be

used to satisfy the MCI criterion of two abnormal test performances because

of the strong relationship among these tests;

10 points Clock Drawing Test

Language WAIS-IV (or earlier version) Similarities 10 to 15
Confrontation naming task, such as Boston Naming Test (or short-form 5t015
validated in PD) or Graded Naming Test

Memory® Word list learning test with delayed recall and recognition conditions, such as 10 to 20
Rey’s Auditory Verbal Learning Test, California Verbal Learning Test, Hopkins
Verbal Learning Test, and Selective Reminding Test
Prose recall® test with a delayed recall condition, such as 10to 15
Wechsler Memory Scale-IV Logical Memory subtest (or earlier version) or
Rivermead Behavioural Memory Test paragraph recall subtest

Brief Visuospatial Memory Test-Revised (BVMT-R) 10 to 15

Visuospatial® function Benton’s Judgment of Line Orientation 5t0 10
Hooper Visual Organization Test 10
Clock copying (e.g., Royall’s CLOX) 5

HOMEOE O 2 M OME (B, 2 EOY A MEEREE /2 MEOA MY —RAERE) LY, 2 MEOBREAITORE L VIE
JEREAIEE (MCI) HHEICEHL T2 EHET RETRA LV, FERIS, F—OREICHRT 2MHBEEOE VR a7 (i, HEEY 2 - DRI
AR EREAR) (cky, HE 2 MEOREL LI IBICEHL TV 2 EHWITRETE LV, HEMEOR W 2 O A 3711 % 5F (3,
eE DALY 2 FHE 2 H D 2 IS E B0,

* Wk *° (Lezak MD, Howieson DB, Loring DW. ,Neuropsychological Assessment, 4th ed. New York. Oxford University Press: Oxford University
Press; 2004.) HZ M,

*Trail Making Test (TMT) Part A 35 X T8 A I b— 7T color-word Sl (W HEROFEA L ORI 297 T A M) ¥ HIARHNTHEHEE,
TMT & A ML—FHEY 7 7 A MR G Z R, v = 2 7 VIS L O TTESEOREIC BT 2 HEE AR S b 728, & O HEL W (1,
TMT Part B, A MV—7T¥) MOMLE (B, FEE) OBEOHEICFHHTE 2, NI &2 ML 0HPEIRTE S FIHWTEETH 2,

b —fc, BOCRIEME GRS HRIEV2D, DRty 200357 57 TREREMT RETH S,

BB ORI X, 7 S—F >V UIRIC BT 2 RERAEE (PD-MCI) OFMIiC@EH VL TOHAV, IHEORBEIGEBIG (i,
BATABE X723 o BB Offil) ZoBEE L2y, BEEE G ORI TN 2 EEIEY) 2FiL TV 570 TH 5,
BVMTR (3BT, BIGORIUS L OIEE 2 > R—F > b EFHETE 5,

[(ZECHY ANEZA > FA 2Hi (http://onlinelibrary.wiley.com) “CRE R HE 33
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Abstract
HBE CHERE I 1l Lewy /IMERIGEAEIC 1T 5
REM BEHRITEIFEF &7 X 4 7

Rapid Eye Movement Sleep Behavior Disorder and Subtypes in Autopsy-Confirmed Dementia with
Lewy Bodies

*Brittany N. Dugger, PhD, Bradley F. Boeve, MD, Melissa E. Murray, PhD, Joseph E. Parisi, MD, Hiroshige Fujishiro, MD, PhD, Dennis W.
Dickson, MD, and Tanis J. Ferman, PhD
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Early pRBD Late pRBD P value
Number of patients 54 17 —
RBD onset relative to -85 12 312 .001
dementia (y), mean = SD
Male (%) 82% 81.5% 94
Polysomnography conducted (%) 42.6% 52.9% 46
Duration of dementia (y), 74 +28 94 + 25 .009
mean = SD
Visual Hallucinations (%) 94% 87% 42
Onset relative to dementia (y), 21+ 2 36 =2 .04
mean = SD
Extrapyramidal signs (%) 94% 93% .83
Onset relative to dementia (y), 11 +29 372 .027
mean = SD
Baseline Unified Parkinson 61 =6 102 = 6 .03
Disease Rating Scale
(mean + SD)
Braak NFT stage (mean = SD) 3214 42 =17 .02
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pRBD No pRBD P value
LB type, n (%)
Limbic 20 (28%) 6 (32%) .99
Diffuse 51 (71%) 13 (69%)
CDLB assessment, n (%)
Low 2 (3%) 5 (26%) .004
Intermediate 20 (28%) 9 (47%) .100
High 49 (69%) 5 (26%) < .001
CERAD NP score, n (%)
None 13 (19%) 0 (0%) .061
Sparse 18 (27%) 0 (0%) .01
Moderate 22 (32%) 4 (22%) .566
Frequent 14 (21%) 14 (78%) < .001

Braak NFT stage, median (range) IV (0-VI) VI (II-VI) < .001

CDLB assessment =#RER“A]IT 155 DLB ORRARAEMERE & BHE 2
W[ HEME % 2R, CERAD NP score = CERAD D# A Z 27 (Consortium
to Establish a Registry for Alzheimer’s Disease neuritic plaque score),
NFT =2 EAEZE1E (neurofibrillary tangle)

1570 rep
B without
10 4 RBD

Annualized rate of change
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UPDRS MMSE ESS-c

Figure 2 Unified Parkinson’s Disease Rating Scale (UPDRS),
Mini-Mental State Examination (MMSE), Tv 77— ZIRZA R EE (i1
T2 % E R 2 & % 34, ESS-c (Epworth Sleepiness Scale-
collateral))] A7 DFFMFZALE (Fhyefi, 551 Mo47, 3
SR ERTAOTE, bR, WTHHRERERDO A7 h
LY D A7 2K L, C O % WA ORERIRH ()
TRREL TR,
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Impaired Olfaction and Other Prodromal Features in the Parkinson At-Risk Syndrome Study
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Validation of the MDS-UPDRS Part I for Nonmotor Symptoms in Parkinson’s Disease

*David A. Gallagher, MRCP, Christopher G. Goetz, MD, Glenn Stebbins, PhD, Andrew J. Lees, MD, FRCP, FMedSci, and Anette Schrag, MD,
PhD, FRCP

*Institute of Neurology, University College London, London, United Kingdom

Unified Parkinson’s Disease Rating Scale (UPDRS)
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#|RE (apathy) RFX37:r=0.72, P < 0.0001,
ZFOMOEESHERERFAI7:r=0.87, P<
0.0001), SEIOFT—%hH'D, MDS-UPDRS Part 1D
WRAT7H, ZHEHFERI Nz PD DIFBEEERDE
EEHEREDEE R A7 EE<MEET DI NSNS
EDl=,

Movement Disorders, Vol. 27, No. 1, 2012, pp. 79-83

JN—% 2R, IEBIER, UPDRS
Table2 MDS-UPDRS &I & A5 2 HilkAP i (1% DRIES F BBRIEOBG 237 (2 227)) EOHil

Correlation of Correlation of
Mean MDS-UPDRS Items MDS-UPDRS Items

MDS-UPDRS (+ Standard With Corresponding With Composite of

Item Nonmotor Symptoms Clinical Scale Deviation) Clinical Scale Corresponding Scales

11 Cognitive impairment ACE 89.0 = 10.3 0.32° 0.29°
SCOPA-COG 249 =70 0.26°
FAB 151 = 2.8 0.33°

12 Hallucinations and psychosis PPRS 76 +23 0.86% 0.86%

13 Depressed mood HDRS 41 = 4.1 0.56% 0.53%
HADS-D 58 + 3.6 0.41°

14 Anxious mood HADS-A 6.0 + 4.1 0.53° 0.53°

15 Apathy LARS —234 * 84 0.67° 0.67°

17 Sleep problems PSQl 6.9 + 4.2 0.70* 0.80°
SCOPA-night 51 =41 0.78%

18 Daytime sleepiness ESS 89 +52 0.56% 0.60%
SCOPA-day 54 + 43 0.62°

19 Pain and other sensations VAS 17.4 = 16.9 0.64° 0.64°

1.10 Urinary problems SCOPA-AUT-urinary 58 = 3.7 0.55% 0.55%

11 Constipation problems SCOPA-AUT-gastrointestinal 39*30 0.68% 0.68%

1.12 Lightheadedness on standing SCOPA-AUT-cardiovascular 1.0 =14 0.84% 0.84%

1.13 Fatigue FSS 42 =17 0.612 0.612

SEFTHIRT 213 Spearman IR HHIE 2 BV, RO E L~V % 3E LTz, a:P < 0.001,b:P < 0.01,¢:P = 0.01,
dysregulation syndrome) (BHH 1.6) %< 97T MDS-UPDRS Part I JHH %779

MDS-UPDRS = Movement Disorder Society %315 L 7z Unified Parkinson’s Disease Rating Scale (UPDRS) t{#ThR, ACE = Addenbrooke’s
Cognitive Examination, SCOPA-COG = Scales for Outcome in Parkinson’s disease (SCOPA) GEHIHEHE), FAB =HiSHRHKREM T (Frontal
Assessment Battery), PPRS = Parkinson Psychosis Rating Scale, HDRS =/3)L | > 9 DfiaHili )R & (Hamilton Depression Rating Scale),
HADS-D = Hospital Anxiety Depression Scale (HADS) (#l9DA37"), HADS-A = HADS (A& A7), LARS = Lille Apathy Rating Scale,
PSQI =¥ v W x— FHRHE % (Pittsburgh Sleep Quality Index), ESS =T v 77— AR JE (Epworth Sleepiness Scale), VAS =#Eiff7
a2 R (Visual Analog Scale), SCOPA-AUT = SCOPA (H I HEAE), FSS = Fatigue Severity Scale

RS TR MR (dopamine
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Glucocerebrosidase Mutations Confer a Greater Risk of Dementia during Parkinson’s Disease Course

* ¥ ¥ Nria Set6-Salvia, BS, Javier Pagonabarraga, MD, PhD, Henry Houlden, MD, PhD, Berta Pascual-Sedano, MD, PhD, Oriol Dols-Icardo,
BS, Arianna Tucci, MD, Coro Paisan-Ruiz, PhD, Antonia Campolongo, BS, Sofia Antén-Aguirre, BS, Inés Martin, BS, Laia Muiioz, BS, Enric
Bufill, MD, PhD, Lluisa Vilageliu, PhD, Daniel Grinberg, PhD, Ménica Cozar, BS, Rafael Blesa, MD, PhD, Alberto Lle6, MD, PhD, John Hardy,
PhD, Jaime Kulisevsky, MD, PhD, and Jordi Clarimén, PhD

*Neurology Department. Hospital de la Santa Creu i Sant Pau, Universitat Autonoma de Barcelona, Barcelona, Spain
**Area de Prebistoria, Universitat Rovira i Virgili, Tarragona, Spain
**Institut Catala de Paleoecologia Humana i Evolucio Social (IPHES), Tarragona, Spain

At 7O Y —EEGRFERII/NN—F VUK
(Parkinson’s disease; PD) HKU Lewy /JMAEEREN
iE (Lewy body dementia; LBD) &BEEY S, LA,
INoDZEH PD DERFRZBICAoh DEEERIZT
NEMNE, BHERBETHD, KNAFTIE, JILIELT
A4 —FI— RFRBORE BT FEIE, ARA
EWD PD £25& 225 fl, RIEFHICHESR SN/ LBD 2
E17 6, BLUOWRHEERE 186 fITHRSMIC LT
PD E& 22 5l (9.8%) $KULBD B& 2 6l (11.8%)
NI TOL Y —CEGFERF V7 TH DI
B, WREBEEDZEF7IEHTH 16 (0.5%)

N370S XU LA44P ZENCNODETRFEED
S50%Ed& o, 2BEOMBAER (L144V B LU
§$488T) & 7 BEDHHROERLROON, J)LO
L TOT—EERICHN, PD DERRZBHIC, B
BICBUVEBRMEY X INROONT: (RERSES, FE
% HBR, MBITHIELA VX 5.8, P=0.001),
ZEFUTIE, EFv)7XIEERERD LERRE
BT, L- FXNORISIIRFTHY, HREED PD E
R (RIRE) ZEJ DEAEICHDIce BRAFTDFEN D,
It TOLY—EEGFERIF, PDHLULBD
DREIE AT Z/HDEITTEL, PDZEHRDIRIE

T & > Iz (PD:P =0.016, LBD:P =0.021), ODEEICELEVEEEZRIZTIENREREIND,
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LOALIEY  N—=F2V U8R, Lewy VAR, BAE, )Lt T7OS5—E, BB

Table3 2LatlL 7o 4—tiEET (GBA) Z28F+ 1 7 EIEF+ I 7 DEIRIH K

Years of Type of
evolution Parkinson’s:
Years of BR\before BR\Tremoric, n (%) Positive family
Age at onset, evolution, Female, Dementia, dementia, BR\Rigid-akinetic, n (%) history of PD, UPDRS, H&Y
mean = SD mean = SD n (%) n (%) BR\mean = SD BR\Intermediate, n (%) n (%) mean = SD mean + SD
PD patients with 542 66 141 =65 16 11 (50%)? 129 = 6.9 3 (13.6%) 11 (50%) 28.7 = 13.3 2.5 = 0.82
GBA mutations (72.7%)? 7 (31.8%)
(n =22 12 (54.5%)"
PD patients without 56.5 = 12.7 12.0 = 6.7 88 48 (23.6%) 113 =76 58 (28.7%) 79 (39%) 30.1 = 14.1 2.67 = 0.98
GBA mutations (43.3%) 91 (45.0%)
(n = 203) 53 (26.2%)
P <0.01
°p < 0.05
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