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AL EB RO ICHAR T N, EBOMEL, &
B, PEBEEL EATE L BETHH LELLONT
X7z, LA, 1980ERP AR S, /NMRISEAERIC
HIR KRS LT b L ¥ 5 Leiner 5V OIRH %%
BEIC, EHOERIIMA TMEDSRARREICHES LT
WAHIEERBTAIMENBREIND L) ITRo L.
Schmahmann & Sherman 13?2, 20 & D/NRICHEZH
5 5 BEOMELHEERNME A O planning, set shifting,
verbal fluency, abstract reasoning, working memory @
BEXIRE L, “cerebellar cognitive affective syndrome”
VI BAERIRE LS. E5121E, PETRIMRI % &H
BRBEEEORE S S, ZHEBOBHLZERT LR
|, 42— vERY, &g, FarTY, Tvv-
FEEOBESY, BEHRIEOER" 2 L ORMEBIC
BUWTOMEBRIEENR L Z EPH LIS, —KB%
HgEED, RZEMRA, MEERRLSICHSrHL L
D|EDP R ENRTVS,

NBEOEFEIT RIS HR1/10 E/hE WD, =2 —
O VEROBIIRBE D ZVEZEZLNRTWAS, M
BRI E 5 5 ZFREROEHRLH/MEE Z E o TAN
LTHBY, MWhARD>SoEEE, #HIRED S L/NER
ZEo THRTHICHTREL, SURBIEAR, SMUIRE
FAZ I ERE L, SICKMEEIED S, —BIS/DEIE
BHPHORRELAGTI2BELATHIETHLR,
KR E DERONV—T 2L T, BEPHDT 4
— PRy 2EBLICHAEBIEL, EFZEHELTY
5. 1990EMBEL Y, AP SRR EHLE L2
JEAE % A8 B BB BT A M T~ O 3R S RHE D A FE A A
ROTHE Y, BAEEICEST 28E#8BE LT,

(I

R 15483 A 10 H %A, PR 1545 H 28 HEH
BURIGARIE © FiHhEMH
T 321 - 0293 AHAE T #RE B LA BT Jb /A 880
BHERKE RN

AN & BTEEZERRRE & OBIEANER S D X ) Ik o 7.
B BE/NMZEYERE (spinocerebellar degeneration, SCD)
&, N N - BRICREOREL A LESLRETE
FER & B ERAHOMRERRBEORKTH 1, BIR,
R, BEENIIWLOPORLLFHERZERET 5.
SCD TH BABEDETHAME SN TVEHD, IhiE
TORETIIREPRBRTICB L SFZEO TR LT
Wb L DHE L, MBIMRATE RN ICEF ST 5
SRMB L TRV D 5. MR ERZ MR
CEBERIZLTWE Y o, d2VIEEEREEC
BB ERVOEA RER? R ENTW DD,
BEIOFELZFFICHET 22 LB L. ABFET
X, AR OB RBREICBI BEREEZHSMITH0,
SCD DHTHREIVNRICRE T 5 L E 2 55/
R ZEMRE (cortical cerebellar atrophy, CCA) O BE#
ARG e L, SHEOEBEREICHR, RFROFEICE
N7 E55 B8 ER (event -related potential, ERP), &
BOFE Y £ 2 WEHHRKEORMEZ b WTL
DM AT L. &5, HeREoREROHEE
% T % 5% Low Resolution Brain Electromagnetic
Tomography (LORETA) % b bW ITKMEEEE = =
RIEEEFRICTRE L, DMRORBEE~NORETHE
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I-1. FL®IC

P300 (P3) &IEiEH 5 ERP @ 155513 1965 4 Sutton
CEDRRERAY, Zhid, TRICHBT 5 RERK
X LTERE, BILBICAET S, MBS 5300
msec IZIBHEAZ b ONREEETHSH. TDOP300H
EEICHBT 521, 324, RIBEILEL SNk
o, FAE, P3002mE (GRA) BEEREOFMICH
BRANEENABY, TAYNAL T —RIHRE, Mgk
FR A U & T BHEREE BRI BT 2 M BEE R
B3 B8METY, S—F v UL EEERBORME
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BERRAE 9%, & BV IZB R - RIBRERY 4L
DEBWHRHEICHTIRFLEL E TS,
SCD D P300 K ICBTHAMEDHAIN I A —EDOR
RIBSNTWZR, bivbiid, SCDD S 5 CCA S
BEMBICLT, 28RN+ FR-LVEEOP300% B
BV O BRI B B R A L 72,

[EE) L 2] LWy Il E, ZRICH: EBIHIC
P HMOEE L LT “No-Go potential” 254l o
RISERTFICBLTHD LN TEY ?, ¢ b CTHEMDF
BAHME SN T0EY?, 2 0ES)E Go/No- Go E S
BIZBWTRO LN, BESEEZEL CTALEEAE
EE)OHENG, R OHIRT, EBDEITS 2 2B H DK,
EEIOFETELIEIH 2L L0 E LERO 7Ok A
HENBHEEZLNDLMY . KR TIX, BWEDP300
A, P4 % b BV 7R BRI OE SR AT L D),
MR 2 I BRI CHER SN D LRBMITONT
V% No-Go P300 % #at L 72.

I-2. X &
HREBHERREABEARE2ZZ L, BRMIC
CCALZMaN136 (BH7H, KM6hl, FHE
#59.1m%) T, UTORELZZLTIDOELE 1)
F& - BREMER & UM ES SR IR ISR, &8
PRRBICETT D2 L, 2) WO R AR B H
HMBEERE L D> TBHT, FMZmBEER T
SPRREBEDOR VT L, 3) BMRIICHB W THENIC
NI D FESEE TR BHY, cross sign i EBOREEER
BB DEMIL 2 <, KNEE - RETHREZAD RN
&, 4) TUI=VRPTA»ATERE, FIREEEE
M, BRSSO R DNRSEHESBRNTE B L.
AR L LT, BT, AR E L & Tl
AR ZZZ L, MMRIEH SN LEEL2ED L, £
Mk X ORI, BEERET RS2 136 (BT 61,
w6 Bl, TFHERS9.8%) b buwvl. CCARE, &
L LICTRTHEEET, PRMRIEBEEZNRL T
WHEWIEERHR L F, TRTONRFITH LA
YT A—AFarer MOBBREERB IR o7 (Table
1).

I1-3. 7 &

I1-3-1. #HECEBEERE

MEELHEBEEERA L LT, Mini-Mental State
Examination (MMSE)®®, B&FERRH 1% 1F Wisconsin % —
FAEBRE (KWCST)?, w2 25 —BAMiEHRE
(WAIS-R) #3bH /2. KWCST Tld 8 —fric By
B AT T —ERHK & Nelson B OEH D 120w T

Table 1 MMSE, Mini - Mental State Examination ; WAIS -
R, Wechsler Adult Intelligence Scale - Revised ;
VIQ, the Verbal Intelligence Quotients ; PIQ, the
Performance Intelligence Quotients ; FIQ, the
Full - scale Intelligence Quotients ; WCST, the New
Modified Wisconsin Card Sorting Test ; CA, classi-
fication score, and PEN, number of perseverative
errors. * Data are mean * standard error

CCA Normal

No. of subjects 13 13
Sex (M/F) 7/6 7/6
Age (years)* 59.1+10.0  59.8 =107
Duration of disease (years)* 84 7.6 —
Duration of education (years)* 11+ 2.3 10+15
MMSE * 21.7+25 286% 1.6
WAIS-R *

vIQ 95.8 + 19.0 —

PIQ 84.5 + 16.2 —

TIQ 904 = 17.7 —
WCST*

CA 3622 33+18

PEN 6.2 £5.0 7357

Reaction time (sec) * 0.551 = 0.179  0.499 =+ 0.147

L, WAIS-RTIZEFHEMIQ (VIQ) - SifEl1Q (PIQ),
£1Q (FIQ) IZ2oWTIEHENIQ®100 (SD=15 &
LCRRE L 722795,

1-3-2. ERPEERE

ERPEREIZIZ 2 E A FR— VARBGERE & BRI
HHEEITIEE (continuous performance task, CPT) %
bbwie, 2HRINA FR—VRBEREO LML, HlEK
ffE 1.5 sec, BDOVH LEHY - AL H T B 10 msec,
FHBERE ) 100 msec, FHLGHEE 80 dBSPL & L, A5
& LT2000 Hz % 20 %, FEEMHIEE LT1000 Hz %
80%F ¥ F AT, Ny FRVEDHLOHENSLIRL
720 BEREITE, N F EREBIRIC TERRIE (2000
Hz) ZBEHOBTHZ % L) HETHER L. 1T,
FREH O 2R B 2 BERE D SR, TE4390% L
L OREAT R TSR L L.

PR BOE R R TREE, HEREIZ144 v Fa0 ¥
2=F A7) =YD 60cm FHIZHE RICOTED, R
TN —YORRIIEE [H v 9 - 2 - Bl 2k
[ 200 msec T, ROFEAFWTELR VIS ICHMER
1610~2490 msec & LT » FAIZER L. XFOKE
LidsbcecmXx5em& L7z, #EETS [B] % Gollik
(75%) L, FIEF (&BAF) THLEY Y12k
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Fig. 1 Japanese five vowelssuchas [$]1(a), [\]1(G), [9]
(w), [Z2](e), [B](0)were used for continuous per-
formance task paradigm with hiragana letters. The let-
ter[35]was presented as a signal to prepare a motor
response. The subject was instructed to press a button
whenever the letter[33]was followed by an[#] (Go
condition). When other letters ([&]1, [W], [9],
or[ 2. ])followed an[$], the subject was instructed
not to press the button on required response
inhibition (NoGo condition) .

it &4, (8] 15 (8] DAoxs % No-Go Rl
(45.5%) & L7z (Figurel).

1-3-3. ERPCE

SREEBERI AR SR 2L L, EE10 - 20351
&L 20F % &2V (Fpl/2, Fz, F3/4, F7/8,
C3/4, Cz, P3/4, Pz, T3/4, T5/6, 01/2, Oz)
(Figure 2) 705, MERBEG L LEEMEL LTH-E
LSREMZ IV CEREESR L. KON Y FAZ 7
4 V% —13053 - 30 Hz T, FEMOEHIL5 kQLLT
Ll AR EOWTRAOERT 135 uV L LA
ENBER, T—F 772 e LTHRMNLA.

2EH IR R R — VARBGRRE T RH B0 20 BN EE
EN5ETon linelZTHE L, HEHBEEKZITRE
TIFEF 200 Bl ORI IR R 2 BT 2V, GoRIEUII RS 15
B (7.5%), No Gol#dfm32Mm (16%) &% 5 &
diZonline i TMELZ., KFELD2HOMWELSBZ
Lol

BoNF— 7 IZREFHC CHEE B 2 ko 2tk
BB IA 2 & H 3% 1024 ms T TOXH % Bio- Logic #1 8
BrainAtlas {2 & 0 IS 2 BB L, AT QAT I
L7.

1-3-4. ERP &

5 — & #7121, Lehmann 53V 542183 % global
field power (GFP) 3 X 0¥, B - Btk centroid D H &
T 5 gravity center #  H\ 7. GFP &1, BHE Lo
FEBOTHERZEAL L, ZOFHENELERD
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Fig. 2 The brain electric data were recorded to 20 locations
of the international 10/20. For a comprehensive
assessment of the 20 - channel EEG data, the single
Global Field Power (GFP) curve was computed

BN EDED2RERMATFH L ODFHR, T4
bHLEE EOTRTOERD HH LN 5 BN OFEERZE
% %7 (Figure 2). centroid & 13, FHEMIZX 5 MR
7574 LoBE  BEREEROZWENOELMELZ R
L, 2REMBEMETRRSAS ™, 72, MEK
W 1250 ~ 650 ms DXEICBITEHEAGFPY —7 %
P300S & LT, WRTELIZGFPY -2, GFPY—7~
B, 2O E OB - B centroid ZIE L7z, #E
FAMTIZ 1 student-tRE % b BV 7z,

I-3-5. LORETA (& 3 i EBIDIRES

1994 4£1Z Pascual -Maruqui 5 12 & Y ##IB S h /=% 72
TMIEDOREFROHEE TH S Low Resolution brain
Electromagnetic Tomography (LORETA)® 2T, %
P300 5722\ T CCA & A FR#E » LORETA Eif% % VBB
L7:. LORETAZ, B#§ 5 =2 —u v EIZIZIZEM
LG8 % LT b EDRFICESE, ERETHLN
T — 7 05, BMNOMREE DL ) 2 MES T
74 CERFEMIHETL0THS. gfiorars s
LATRHAE=ZBETVEEHL, BRSO Laplacian
@ minimum norm * ZEH L TE 2 BL=ZREEREES
HOMAELEOHTROAL—ALIDEEIRT L
LICEDRAEBEOTIF—Y a VEZERD TV,
1999122 hE EHICRE XY, SHPETRMRIT—
RV 5TV B Talairach 7 B 5 2% ki b
7574 LTHREBOESY) 2HETELLIICL
72%39 (LORETA -KEY : http : //www.unizh.ch/keyinst/
NewLORETA/LORETAOLhtm). Zh Ti, Towle 5
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Fig. 3 Patients with cortical cerebellar atrophy (CCA) showed prolonged global field power (GFP) peak latency
and attenuated GFP peak in NoGo condition, although there were no differences in auditory oddball task and

Go condition. Data are mean * standard error.

WX D HESNAEHE LORMBEBEBROEEMEZ S & 12
LTTF— % OBH\MR RSN, BEICEST L0138 EH
BWOMEREEHPKETH L EEL, FHEICHVLRS
DX, HET7 M AELREDIKAE L BEDOITITHS
NTW5DH, ZORR, WMEZNIT2394 R Vb %k
D73 A= MVOEMBGEL AT 5 MEEREGZIE
bNd., ZD28BHUFNENDORZ VT LIZCCALIE
HHEEDUREZIT 2\, Holmes 5OEHEREIZLD
MIEL7z. CORRE, 794 FADEIEH X
No55, CCATHELZRTHEE T T AL LRTER
L, BET2RIGEEYA T AL LETERL.

I-4, #£8

I-4-1. SR 0ERE

CCATIZ, KWCST D& # 72 ~#, Nelson#!
PRBEEIR IS IR L AR A 2D o 72, WAIS-R
TIEVIQ 95.8, PIQ 84.5, FIQ90.4 T&»h 7> (Tablel).

1-4-2. ERP

WHBE L S LRCCATIE2ERIA FFR— VR
BIZB T BRI, GoRl#»P300» GFPY — 7,
BLUOZDOWRIZHL 2 E %R0 b5 725, No-
Gofl DO P300 TIZAELRGFPY — 7 DIRT &L Fi
ROIER%*#E®7: (Figure 3). K79 74 Tik, &
RUB 2 E AR N R — VARBGEREIZ B B BRI,
GoH#, No-GoWi L b IZxHIREE & Lk L T gravity
center BB L EZZRO Lo, B, 2HRNUALF
R— VRBERE O EEE, GoHlIZB 1T 2 FUSIENIX
xFHEREE CCADRIC#E XA 572 (Table ).

I1-4-3. LORETA
STERBEIC BT A Go i, No-GoH#P300DEE D
THEIERAL Z LORETA I THRE L 72, Go 4, No-Go

R # & H 2 BT 5H % © Brodmann 6% &~ B EHE D
Brodmann 17 ¥ 1 ZM#HE) % 2D 7245, Go MBI~
No-Go MBI T 6 HOWEEIA L h B3 L Tz, KIZ,
CCABFZLIEHMIMA KT 2L, GollITIIAEE S
X o 72H%, No-Go#l# T, CCA® Brodmann 6
BOEELIEHKT %8072 (Figure 4).

I-5. & &

SCD X ZZ W 20 BIZFMER L bW, &
DOFBIZEREGALDONS. EEEOSCDIZEL
TIZ 1993 ELIKE, ZORMHEBIETHEA K % L B S22
ENTVEY, BIETZHE V) FHEICEL TIdMEREDY
W2 & LD D Y, 4810 HAREN ERET 72 5% I i
TUZ L D RIEBED 0 b D& IS E L7 72 HifTF LT
v, LAL, IEAOLRPICEBIETFREZET D
EIEFNTOLWMEEEIEEICEIRECE L. F77,
WO+ ) — TH/NNZEHIE  (olivopontocerebellar atro-
phy, OPCA) 2"& TN TV A EEDETETEX VDS,
B i CRPHEROMICHEARRE, SIS, BHEkkaeR
HhREDRMEB R BEH 2 L, B MRI_E/NE D2 L
FHI O DL REZE S BV DENRE L7,

WK O LEF I 2 MR 2 5 SCD IZ B S pE R
HEEOERNBERELrH 2 EIRBRINTVS
AYIIBIIA0 SEEEEO BB MROBESTETE
vy, Grafman 5" 13 CCA 10 ADJ £ DIEOBET
planning D&% %, Drepper 5 13 idiopathic cerebellar
ataxia 9 A DE] T associative learning DEEZ R L
TWwb. L2 L Daum 5" &, /NBRIGG] & B pe
FAB L ATIHITREM R LBRE 24T v, NIBRR )
TIERRAMERE IR I 2 VDS, WEDISBIBIZB LA
BICTH B ERBERE I ET RO SRz HiE L Tn
%, SHOKFTIE, CCAELIEREE LIZWAIS-R,
KWCSTOE B 2E% DT Daum b DR &2 X L7
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Fig. 4 Low -resolution brain electromagnetic tomography (LORETA).
A Images of horizontal, sagittal, coronal brain slices of LORETA activities in GFP peak of Go and
NoGo P300, respectively. Red color represents increased activation. B The bottom images present
the statistical comparison between CCA and control subjects. In this image, red color represents

increased activation and blue color represents decreased activation of the control subjects compared
to CCA patients. There was no significant difference in cortical activities in Go condition. However,
the frontal activity (W) under NoGo condition was significantly lower in CCA patients compared
with the control subjects as shown in the right bottom image.

7%, WAIS-R, KWCSTOADKETH b, Mho.LHBK
ETOBRFHLEEEZ BNz, F72Kish 59 1%, /A
BRMOBIEE L BRI EREOEEREICHHRLER
D, BIEDOREIIIEE A EREN P o2 LT WA,
AFEOESNS, FEMLEEEOFME T2 > Tnin
PEFIMRTREZEFTH Y, BIETDH o 72720 BMEE
RREOKRICEEEZR Do 2RI EZON
5.

SCD D P300 A IC T 25 bR S h B4 +57%
boLITViT, F/2, HHEICL ) ERBECHES L
FXET, ~EORMIBESRTVR, BEHH2H
FRRETIE, PIFRIERT AL I IIEL, &
2B oeVwe T rHEND L. BETSHEVIHIHEIC
iF, KRS OSCDUHIF 18.8%ICED LT 5B D,
FES™ ©OPCA 105, EEME/IMNERE 2 1 % W5
EL7bD, 85 44) D OPCA 45, BRFEM/IMEE
#F4HE (Late cortical cerebellar atrophy, LCCA) 2%,
Shy — Drager fJEMEH (SDS) 282 RRE L7zd OWdH
5. —F, BlEROLWETLHREICIE, FHS Y
D LCCA 18, OPCA 64, SDS4Fl% %L L1z D,
RHES® D CCA3HI, OPCA4H] (FLBemy/MRMEEE IR

FELTWRIER) 2HHRELELODOPDH L. KBIEOK
REABELZ IR THHEPELNZDS, THUI/MEIZH
BHBRRBLTVwALDERNHE LTV A HMEFICEED
BWEAZRDLZ EH S, BREMROBHICNZOR
EORENEFRTALAIOEEZ N,

Al B 7 BRI EGER R AT IR T, BRI
MLTRY v 2fi&8EsZ LI2X5GoMl# e nEH
FILKRY v 2ME W No-Go Rl E TP300 KD FER
ENAb. $%HEDNo-GoP30013, FEEEASHIBICH LT
WA U ORI 2 ER T2 0T, BEHICHESL
T EEI RS UL B D B L S TWw . No-Go P300
12 Go P300 X 9 bHEE EAEA L VAT HICHE LY,
WL ABICEET S EPMON TS, Strik 5%
WHED MNEZ T 7 4 OBENT LD, No-Go P300IEH)
I AEERTHL I L E2RBL TSR, KIFET
b IE# #1235\ T LORETA T Brodmann 6 B O i& gt D
WA RS I NE LI L, 72, Oishin™ 1k, ¥
DORIFEZEIZ GABAZIEA L Go/No-go i RE# T b
2HET, EARMLLAEERR L ORT LS
Brodmann 687, 8% & No-Go L DHEZ R L 7-.
Petrides 5 1%, ¥ WIZB1F 5 Brodmann 8 B O T
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FHER Go/No-go EOEIERBOK T 2R %
Wolzh, 6HTIIRED LI ERS, X hEES RS
EEMEL TV S,

ZHETIISCDIZCPTHEL b bW - dffll e atix
SRTwiwv, 4H, GoP300 TiZHA» 2RI R,
No-Go P300 CGFPY¥—7% - GFP ¥ — 7B ICE B
7Z% 3%, LORETA O T Brodmann 6 5 OSSR T
ZRDILTEXD, ARICEET 5 BEETIZIHIATE #)
MEERICRELZ XL, COERICHERE L OBKRT
mhbb, /NEA S RTHEATEF N OB RRAME O BRI &
nr.

PEX Y, HRBETRaiEERERT O 9 5 KWCST
BT L&D, ETRER Yy NEBORES, HE
BRI 2 S RREERREEOBHz L EL T L
ZZHNT2D, PMEIZRFT % BEETH PHIE R
HEICRE L XL, U3/ & BT O A
KA BE$ 5 EAURBR IR,

MEL. Rk, PEHEEMRBRRICED BV
#&d

I-1. 3U®IC

AN EE I & ISR L TB Y, ZOEET/
BB EBI s8N D, PMREEETEREZHRE L
T, M E R OB E MG 5 L TROMEL 2
BDIE, 185N AR RMERE, KIKREE OB
BT 2R L-d 05, 2RWISGESEEIERT S
PEHMEAHE LV TH S, WFgE 1. HERIBOERRITHR
A b bW CCAEEDRMBREOME TIX, MK
THHFBAR TR E DD D L SN, BRI
LR I LBEOO, EFHOEBIEEITIIPR K
nTwhnweEz o,

1929 4£Z Hans Berger 25t F Ol 213 Lo Taask L
TUE, B IR R B o BRI EIRISH S s H
ZE-oTWw5b, ZOHOHEMOESR, Llcarya—
¥ OFEE, MRI, PET % & OMREEGHEAM OAES &5
ETHIELICEY, BEORBREORIEL L Comielk
Vo ZIEDLLDEEZLNTVAE®, FFMES
T 74 DBHBEIN, S5 OBEBMSA D S BURF DAL
BERD, REOREFRLZELIBADLINS L HIIR
o7z, LL, TADPARER EOBKRLGEZKRE,
EBOMEEEEH A5 —SIZBONE D TE R, £
7z, ISP IR S LS8 o R L9 5 2
ERRSN TS, ik LORETA (B A o iR I%
BOERYEZ VTSI 74 TZREMIIHETELOT
HY, BREVGBHIROREED S EBRO R ETEE & 3
BIENTEDL., KHETIE, £LEHY 27 Dh05

VLR FIROREE T L MoK 2 0 U5 2 550 215
L, CCAREDERMIE% LORETA% b bWIEE#
EHES LT, EHOBERZ BRI L 7O KR
BIGB~ OB L.

S H FHH &I S (midlatency auditory evoked
response, MLR) &, HHEIC L - THZ 5 Mk
BOSIZH] & &, FIEH% 10 ~ 100 msec DREIZ HIT 2,
FeLT22o0BME (Na, Nb) EE¥HHE (Pa, P1)
THRSNIFERENTHS. ZOBMIEL2SH5
NTW5H, REMOBMERHIE, CEE IR, Bk
BOEMRPBERL AV R EOFMIZ L o TRERF—E
9, BRICAZPEHELWEEZZLR TV, LiL,
1989 4F Buchwald & * i3, {548 BERI 0 & St o Jo 0 4
WHELHbWAHEILICL Y, HE T TId%E L2 MLR
DRBEHRDZENTE, TLINLT—REZETI
PLIRIEZSET 5 2 & 28 L7z, DIt FiRPEN
PE L OBERLER A &, BRMHES S QIER S
NTW5b. RBFRTIE, Hniks ek, E8)y 2%
ST ELFMTEX 5 Eor 2L LT, CCA
BEOMLR # ¥R & bER L 7.

I-2. % %

SHRIL 19994 4 5 252002461 H 18 H £ TIHB
MR RFEMENF 222 L, BRMIZCCA LIS
M, EHEHMRIKEZ2EREFMZBIHoT, WHWE
D/NRIZBRIG LAz 126) (BHE7H6, LWs56), FHEH
61.1%%) T, BRI LEEDLD) ~4) OEEZHL,
251, 5) EHRMICHERZ O3 MMSE 24 50l E &
L72%.0 WMBELRIE T LA, B X ORI, HE
ERE B XEEFE LR BE7H, M5, P
YIE#60.65%) b bwiz. CCARE, WHBELL I
TRTHREXTHo7:. 2Plicf v 77— FKarvey
FEBI o7

CI-3. F &

I-3-1. S OEHEERE

LM L LT MMSE, WAIS-R, KWCST {2
Z, BEETA MBI o/, WAIS-RTREFEM
1Q (VIQ) - 8fEH1Q (PIQ), £1Q (FIQ) X2\,
EEZEDIQ#% 100 (SD =15) & LTHEL, KWCST
T, H—HITICBT2ERN T TY —% (CA) &
Nelson B E# % (PEN) 2DoWTHE L 7>, BT
AMELT, #EBAZ (8] [Robizdsrdbol @
200 AT T —FNFRIZDWT 1208 R BLEE 2 042
FeESE, GETOHEBREH AL LR L2 (Table
2).
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Table 2 Characteristics of subjects participating in this study. Patients with cortical cere-
bellar atrophy (CCA) and normal control (NC) subjects were matched for
age, sex and education. Data are mean = SD. VF : verbal fluency task.

There were no significant differences in MMSE, WCST, WAIS -R and VF task

scores between CCA and NC.
CCA NC p value

N 12 12 -—--
Sex (Male/Female) 7/5 7/5 -——--
Age (years) 61.1 £ 9.0 60.6 + 7.7 0.89
Duration of disease (years) 13.2 £ 8.0 -—== -— ==
Duration of education (years) 114+ 33 119+ 24 0.71
MMSE score 278+22 29.1£1.0 0.18
WCST score

CA 3624 3.8+1.0 0.90

PEN 6.1 6.6 4721 0.57
WAIS -R score

vIQ 103.0 £ 11.8 100 = 15 -— -

PIQ 90.5 = 11.2 100 = 15 -——=-

TIQ 97.8 = 12.7 100 = 15 -—--
VF score

Letter 204+ 88 23.0+5.6 0.41

Category 40.8 = 12.2 485+ 98 0.12

B

Fig. 5 Frontal Lobe Index (FLI) = A/B x 100

PF, posterior fossa ; BP, basis pontis ; CV, cerebellar vermis

Cerebellar Atrophy Index (CAI) = CV/PF

% 100

Pontine Artophy Index (PAI) = BP/PF x 100

I-3-2. BEEBIKRE
MRIGHENIA T4 B VB IS5TH B NIT1.0TIZE D
WL, T25#FME B (spin echo, TR = 3800 msec,
TE = 110 msec, slice thickness 7.5 mm) BT
’ B RETRER O CICRBREDO Sl Z B 2
o7, EEMIFME LT, TIEFEHE (spin echo,

TR = 600 msec, TE = 15 msec, slice thickness 7.5 mm)
DIEFERITE S L T, FEEREL XV OKEWEZ 1 A
— Y2 ¥ v+ (EPSON ES2200) THYAATE. ZDk
Osiris software® (http ://www.expasy.ch/UIN/html1/
projects/osiris/osiris.html) # 3 HWT, HAFEH ML —
A CIEHRARETE 2 5 /N %8 (cerebellar vermis : CV)
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Table 3 The degree of atrophy measured by MRI, Global field power (GFP), which
represents the generalized EEG amplitude of 7 EEG frequency bands, the
Peak amplitude and the peak latency for MLRs components. Data are

mean * SD.

CAI : Cerebellar Atrophy Index, PAI : Pontine Atrophy Index, FLI : Frontal
Lobe Index. * CAI was significantly reduced in patients with CCA but there
were no significant differences PAI and FLI compared with NC. There were

no significant differences in GFP of EEG, MLRs.

CCA NC p value
CAI (ratio) 0.24 = 0.05 0.34 = 0.05 <0.01*
PAI (ratio) 0.10 £ 0.01 0.11 £ 0.01 0.10
FLI (ratio) 0.35 = 0.03 0.34 = 0.03 0.58
EEG GFP
Delta 1.41 £ 0.46 1.30 = 0.24 0.52
Theta 1.26 £ 0.69 1.09 £ 0.24 0.42
Alpha 1 234 +1.14 1.73 £ 0.52 0.11
Alpha 2 213+ 1.56 1.84 = 0.93 0.57
Beta 1 0.85 = 0.29 0.88 + (.28 0.79
Beta 2 0.71 £ 0.22 0.69 = 0.16 0.83
Beta 3 043 = 0.11 0.46 = 0.11 0.59
MLRs GFP
Peak amplitude Pa 0.95 £ 0.37 0.96 + 0.44 0.93
Nb 0.93 £ 0.60 0.94 £ 0.51 0.96
P1 0.96 + 0.58 1.02 = 0.52 0.79
Peak latency (msec) Pa 36.3 = 3.28 34.6 =191 0.14
Nb 47.4 £ 3.43 47.0 = 2.73 0.77
P1 66.8 + 7,22 68.3 + 4.08 0.56

The degree of atrophy

CAl PAI FLI

BCCA OINC

Fig. 6 The degree of atrophy measured by MRI. The relative
area of the cerebellum (CAI) was significantly
reduced in patients with cerebeller cortical atrophy
(CCA) but there were no significant differences in
the pons (PAI) and frontal lobe index (FLI) com-
pared with the control (NC). This indicates that
atrophy is limited to the cerebellum in patients with
CCA. Data are mean = SD.

DIMS

L& (basis pontis: BP) DME % 5 NI IEE Nk
(posterior fossa : PF) WiHifg D&M %, /KEWE 2 S
INERIATOREREL L CHENEOROFN B 2 %
o7z, /NI R & 1% UE PR T TR 0 FE % /NI L ER A
# (cerebellar atrophy index ; CAl), #&& HREEZ NFENT
& D % %% (pontine atrophy index ; PAI) ",
BISEZE L HEBNEORO L % B HE D EMHE (frontal
lobe index ; FLD™ & E3% L &ML L7 (Figure
5).

I-3-3. B - MLRECER

THARREOT BB L, BIET LR MEZRZE
FL7-bDRRHEERE L, EEE10/20802/ o 728K
LD20F ¥ AN OBEHED S FLE L2, Bio-Logic th 5
BrainAtlas * W T 128 Hz TH > 7)) 7 Lizob, 7
—FT7 77 OBV 22HOIEy 7 2 L, FFTHEN
o7z, Oz o/ oNWED/IT—ZARZ ML
WA BA IR L, & 512, Kubicki ¥ 043
{Z# U Tdelta (1.5-6 Hz), theta (6.5-8 Hz), alpha 1
(8.5-10 Hz), alpha 2 (10.5-12 Hz), betal (12.5-18
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EEG Oz 7 bands

(uv)
N [N - (s, [~

j’li’] i IR e

Delta Theta Alphal

Alpha2 Betal Beta2 Betad

B CCA ONC

Fig. 7 Absolute power values at Oz for 7 frequency bands. There were no significant

differences between CCA and NC.

Hz), beta 2 (18.5-21 Hz), beta 3 (21.5-30 Hz) D}
BRI T TR L. T2, @BBASIERLA
R T 7 4 % tmap” BEVWTHERLZ., fERO Tk
122 GFP™ # B H L, 720K BRI, TR
L7

MLRiX, ~v K& Y%L 85dB, BH1EDZ Y v
7 EEFMERBICS 2, 250 EFEME, chz2iEs
ol B ERRRIC20F v A NVOEED LR,
Bio- Logic # % BrainAtlas % i\ 2000 Hz TH > 7
VL, RROBEICEL, CzhoEohizEhER
DORSOTAESE R R O ICIRIEZEEL, & 5ICGFP
2k A %2T 7. MLRO4DDHESD 9 5 Naldfll
BRI X 27 —F 777 P ORENEH B -0, Pa,
Nb, P1OBEFIZOWTHRE L7z, HEtFHREICI
student-ttest Z fl\y, fEBRFESHUTEHEE L.

hge 1 & [kk, ¥Rk, MLRICDWTLORETAT
BEDOEBE % 3 RITH I HBHRET L7z,

I-4. #%

I-4-1. #F0ERE

MMSE @ %%, WAIS-R®1Q, KWCSTI2351F 5 CA,
PEN, ZEM#ET A P& HICCCARE L WAL DRIC
EEEIIRDLEH o7 (Table 2).

I-4-2. MRIEEHEEH

MRIZ BT 2 EHHFMCTIIEPIRE - E TRE
1274, crosssignz EOBOREESIRD o7z,
EEWIFMTIIEEE & CCAEETPAL FLIICHL A
hEII LD o705, CALIZCCABRETHEIINS Do
72 (Table 3) (Figure6).

I-4-3. TR

TEMETIE, Oz TRl L2 TCCARE LR
BLoMICAEERZ X% (Figuer 7), tmap THREL
PR EAAICD B o7 (Figure 8). 720K
BB o GFPIZ b EBE X% 2 - 724° (Figuer 9),
LORETA Tl alpha2 Wi C, ZE/IEE, %2 Brodmann
455 (SAK) ZH0IC44, 46FIZBIT S CCAORHE
EE A IRBE I LTET (P=.006) LTw7.
(Figure 10)

I-4-4. MLR

MLR TiZ, Czh 5B SR EFNENOES OTEEE
B2 & ONCIRIBICIZZE D 2 H > 72 (Figure 11 A, B).
GFPTliZ, Nb, P1DIRIEAICCABE TRITT 5 @Iz
H5DODWEFEWIZEIZL L (Figure 11 C), R
BAEEZE I o7 (Figure 11 D). BHH OERICE
Wl otzZ &b CCARE & EHE OMICMLRIZH
TAHEHMBEBER I ES 2 wEE X, LORETAILLY
BRI LOREEBI o7z, ZOME, RIEE 63
msec CHBELRERAD. THEPLESIZIZIIEZ—HL,
AT CCABE THEIERE, %12 Brodmann 9% T
DEEZRES P=.04) 207 (Figure 12).

I-5. £ %

A, BABREOKT 2 HE Sh T2 FR/IMNENY
iE 2 MBI U CTNROBRINERREIZ 51T 53 H 2 RETY
Bz, WEINNMUCHFTSCCABRBELILEEL %
B L7z, WEINMRICEFB LT Z &% MRIEIR
XD ERFHMEL, »OIEFEE & A ThiERS L ORI
EOEMICDEN RV L ZHER L, OB, MK,
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Fig. 8 The scalp topographies of each EEG frequency band. The third row indicates the distribution
of t -values over the scalp, and they showed no significant differences between CCA and NC.

EEG GFP 7 bands

1 B 1 B L N

1 IR

.

Delta Theta Alphal Alpha2 Betal

Beta2 Beta3

B CCA ONC
Fig. 10 Global field power (GFP), which corresponds to the generalized EEG
amplitude, for 7 EEG frequency bands. There were no significant differ-

ences between CCA and NC.

MLROBF 2 B %o 72, HEROME TIIIRE D
HIZBIEFZEDTHRIFLTVELDOHE L, Hikkiz
INBE DS R ARRE IC F S A R8RS 2 I L T W AR WIT R
W3 25, SEORF T DEIZD XEE L 7.

MR CERETIE, BI% T L FEBICWAIS-R,
KWCST TH BB & A B2 2133003, EMEF 2 b T
DEERD Lo,

CCA % & SCD DMK I BI$ % #i1d 1950 SE48 2 &
RS BHOY, FRMICIRFIATH RV, T/,
LS NAERNIC I A TIISCD X E N WK E
LbEITNTEY, MRITOZWHA—KIIZ R TH D
DEEF I B v, BEOWME O SWHE AR
R BB DOARERE L2A, FRGERMICEBERO%
BALBBIHET2HELH L, LEHMIIHL L n

IMELALN, —EOMEAEIIESR TR, 4,
M ERMREIICL Y CCABRELERBEOR KL L
L7225 $ERD0zB LUHE EO - RTH KT
BHOLPRETRBORDP -7, E512, LORETAIC X
DZREWEBBEZBI ol b, HHEETO
alpha2 WD %% RO 7. RiFHIREEO ol OIEENH:
X, BMERTOHBWLZEEEHICESTE XA
% %% LORETA OME 4 515 & 1L 7= alpha 2 F 0 i
T, EBIAMEPSSZVWIKETH CCAOBEED
BEBHIMET L TWAI L 2RI L7

MLR DEHEIZT VI N, = —9K, S—F VYV VKT
LHESNTBY, HREODBBTEEINRTETNS,
FICPLIZ EATHMRARRIE RO o ) VIEEIMEME OB
BEARML TV EERTWVEHY, —% v UT
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Cz peak amplitude Cz peak latency
27 80
= TP |
20 : T_P - 2 40
-1t £ 2
_2 L o L 1 -
Pa Nb Pb Pa Nb Pb
GFP peak amplitude GFP peak latency
1.5 80
1 ~ 60
o
g ® 40
© o5 £ 20
0 L 4 o i J
Pa Nb Pb Pa Nb Pb
EmCCA ONC

Fig. 11 Midlatency auditory evoked respons (MLRs). Peak amplitudes and peak latencies of Pa,
Nb and P1 components at Cz and GFP were compared between CCA and NC. There were
no significant defferences between 2 groups. A : Peak amplitudes for MLRs at Cz. B :
Peak latencies at Cz. C : Peak amplitudes of GFP. D : Peak latencies of GFP.

EEG Alpha 2 MLR 64msec

(X.Y,2)=(4,-81,22) [mm] ; ©.00302612091536067TF=1 LORETA-KEY
v

(X, Y.2)=(-38.52, 1) [mm] : ©.00146034811414866) LORETA-KEY

a C R

@)

NC

36 B vem 0 Bem (X 52K

% -loem

€X.¥.Z)a(4.-81.22) bnm] : ©.00135576033103426)TF=1  LORETA-KE

(X.¥.22(39.52,1) [mm] ; 000090232
x

CCA

(X.¥.Z2(-58,10,22) [mm) : (467492

g

T—test

Fig. 12 Low Resolution Electromagnetic Tomography. The third row shows t - statistics images
with corrected thresholds, shown in three orthogonal brain slices (horizontal, sagittal,
coronal). Red color means increased activation and blue color means decreased activation
in CCA compared with NC. CCA showed significantly decreased activation in the alpha 2
band (p =.006) in the left inferior frontal gyrus centering around Brodmann area 45 (W).
And MLRs at 64 msec revealed significant decrease (p =.04) at right superior frontal
gyrus centering around Brodmann area 9 (%) in CCA compared with NC
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