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'I-IMP Single Photon Emission Computed Tomography (SPECT)
(Z & % Parkinson J5 O [ifi PR 8 G

o WEFE O NHERSRAE
wH R mil E

PREETY  fEn

E'E N-isopropyl-p-[123]]iodoamphetamine (123[-IMP) (3 #IRIFER CHRICHMHEBIC L Y 2 Fh, £0%5
A D RFT ML & (rCBF) %33 3H & L THEA Sh TWw 5. bhvbhix Parkinson 55 (PD) DysfE % 728
T 578, PD BE204, FEHE 8 #l% xtHic 121-IMP % fv /- single photon emission computed tomo-
graphy (SPECT) % fifT L, FtBIRMLY > 7"V > 7kic X b, MOBFEED rCBF # Bl L. &6
PD BHICOW\WTiX, 4, stage, BRHIM, MO, BHRERO SHBICOEHKRIL, rCBF L 0Bk
RO LT, TEE#F LEL PD BE T, &M rCBF BaMciETLTE Y, v F LoEY
rCBF (global CBF) ix 21.8% D& T #7R L7z, MM~ ¥ — i3, /MHZBRE, PD LIEEFRETIEZL
AYRETH -7, BEECHEIERED rCBF L EHEER (motor disability score: MDS) L oflic iz &
AR A S (FhFh p<0.05). & 5i2, FHIEZEED rCBF L akinesia L Ofjic bR AMHBELEA LN
7z (p<0.02). /EER< KO rCBF L MEEFEOMIC VT WAL S, FRORE & £5%

» rCBF &R TH - 72.

123[.IMP % Fv 7= SPECT study i3 PD DJREEMTICERITH D L EZ BN D.

L & &

Parkinson j% (Parkinson’s disease : UL F PD &
) 3 SORRBE L RIEDO C— 7 & L, fEIRIC
ETHEOREL L 2B KB TDH 5. #FHILRE
(resting tremor), [Efa (rigidity), 4E$) (akinesia)
EoBEBEESEERTH Y, B@E W LK E
T TR HRAE L, #EITL THIERICERZED
HONLON A TH S, L Lans, L
Dopa oiBLAK, PD o BR#@EIZ K& < Bk
L, ) OERICERBAONRD L )Tk -T
Ele. —F, RIEICR T EARRREZ, BE-

* BB IR
o BT
=t efE3 A2TH
BT : 5242 8 A 24 B
BURIRCR 2 © $i1EHAGATSE— AT 757 (® 951)
SRR R 8
T

MEERRF =" Ivza—n  OBHRELS LV
K=o okiBThsn, FhlBEEERED
AR L ELTLOHL NI TV,

M IE ¥/ 2 iE, PET study i & 3 BXf g2
RN a— 2 HORED BL O 133Xe 2HW -
PRPEBRAHTC X 2 BRatD mEedinsh TRy,
PD B# CHRHMHEE KT & b0 %5 Z &, PD
TORR O L MMFRD 5\ i 7 v a— 2l
BEOBBAEEVRLOLATVS.

—7%, N-isopropyl-p-['23]]Jiodoamphetamine (LA
F 123]-IMP) {3 amphetamine 2 X < 3E{L L 7z Hh
HNEAME TH v, FIEITEER THRICHER I
LV ZEN, Zoof B RFRLFER (UL FrCBF)
BT 5 Z L h o, MR imaging agent L
LTELAvwsTwS. L, 2hE T 12-
IMP # v/ SPECT 2 X % PD OfZEiZ1Z & A
EnahTuwiw.

FZ TEE X, 121-IMP SPECT (X vk
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7D %5538 > rCBF & PD o stage, R,
> Zfii 35 X OB RERRAIER & OB & B 5 2
L, PD o JRIEMH IC 8 1T %5 12]-IMP SPECT
study o FRMEICO W TR T 22 L 2 AL L
TAMIEE T -7z,

II. M&REFE

D ¥ R

Parkinson §5 (PD) % 20 i, IE%# 8 ot
28zt L Lz, PD BF 0PN B4 8 4,
1245, AEHRRE 45~73 5% (59.3+8.2 %, mean
+SD) Th Y, JEHSIE (Hoehn & Yahr®) T,
13124, 103461, 111851040, TV # 4 H1TH
. RREIENE 1~224E, FHB2ETHS. =
b+~ PD ORFRFT R 2 L i
3 v, vascular Parkinsonism %> drug induced
Parkinsonism, multiple system atrophy %35 %
nTuwiwv. i, PD BERLFITH A A—F
v EKIERAT TH 5. ERMBEIERR S
Y747 6B 8 (BT B, Lotk
22~65 3%, 32.3+17.1 5%, mean+SD) TH 5.

2) F—2PREL X URITE

HEix, BiLE s LTHRRR~O B oEHE
B < AT T — VIEERE O 2 Bl 5 3
A IR & 4, 1281-IMP 111 MBq 3 mCi)/3 m/ #
W Lcob, ZF, MR, Bz LRET,
15434 X v SPECT o4 % Btk L 7=.

EEE, Pz rr¥F—a) 2 -5 EEELL
Siemens ZLC/75 Rota Camera (fxH#axfm%l) <
ayvta—43E®RY VF Ny 7 2400 LIV
DEC PDP 11/34 (GAMMA-11) # F{v7-.

= — & N4 % 4 1%, energy photon-peak 159
KeV, window width 20% iz 3 & L, SPECT 3
sampling angle 6°, sampling time 60F) T 6075 [\ >
5 64x 64 matrix THEfR L7-. BT HERIC T
Wiener & Butterworth filter 4L ¥ 4%, slice thick-
ness 6 mm < Shepp & Logan filter # v\ /- &
i & B v, Sorenson # (W% X £% ¥k #=0.12
em ) 2 kB MINVAHIEZ T -7z 723, HELARBR
FI3fTbk oz, SPECT 3 FENO Ry KL~

26 % 11 5 (1989)

v Rvz Mok Y, BEHEHO RGO PO,
Ho=Hh2A70RHBORERHLETE ST
—HT 5L ICHREL THGELE.

%72, SPECT #4123~ T OM line (2 F4FiC
5k 9I12fFo7. b T, SPECT #iig LR
HiZ, [Fl— 274 2 @ T R—LKBOER X #
CT ##& L, WEz 7 A bLTHRMDDES
z Liz X v SPECT image o fEEI2RE % RIE
L7z.

X # CT i3 GE # CT/T 8800 # fl v 7. X #
CT, SPECT OfiifE& i3 T & 5 X T IEREICIT
XHEBED, 254 ZEDPA—HK O BREFREK
1 pixel (6 mm) Tdh - 7. 7538, — O GEFlIT
SPECT #t44% | ~2 BE%ICHE, v /7 8n 2
5 (B HEADTOME SET-050) # iV T, 3F
[FIEE D &4 SPECT image » » & g L 7=.

Ja) BT B4 If 5 & (rfCBF) o & %€ 1%, microsphere
model i & % Kuhl 59 5 XK L5110 o FEEiC
HEL D,

rCBF BiEn 7= » RO (LG Cix+~
T 24x24mm Ok X SDIEHFKO ROI & Fv iz,
K, A 27 A0 1BLIMP (2 & 5 22 5 REE T

1. NORMAL 2, MILD

Fig. 1 Grade of cerebral atrophy on X-ray CT.
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123].IMP Single Photon Emission Computed Tomography (SPECT) iz t % Parkinson j&® B KRR}

HEF 03¢ 242 mm (FWHM: full width at half
maximum) T& 5.

ROIL o BREMILIEF— 2 54 20 X # CT
BB, EALLEREN, BIEELE3 »FT, #)
BAIE 2 7oFT, BRIHZE 2 2o, HEEIE | 27, HE
1B, MRS L BT F oY, shzhly
FEML, MoFMEKD rCBF & L. #ik, /h
Mz 7> b ko %o rCBF #3784 L,
global CBF & L CEH L1-.

3) Parkinson 35 (PD) 583 0B ERAYFEM

PD BH O FREOBRE 3, EANKAHEFEM 2
=N > T T2, Y Rrr— it 32.5 4
i ST &Y, normal=232.5-31 /4 ; sub-normal=
30.5-22 44 ; pre-dementia=21.5-10.5 f% ; demen-
tia=10-0 W TH 5.

WoOFEHORERE L, XHBCT Ho, TLLTK

1407

B ER O BMTEIE R B L O IR BIL R DR EE H 6,
Fig. 1 I27;734 X 9 i, l=normal ; 2=mild ; 3=
moderate ; 4=severe > 4 BP0 1T TEEAM L 7-.
B, WRELZPD BEoRICE, MiHEI
eI B & B il id e o T

PD &3 0 BEHREER, 209 6 & I EBEE
IZ > v T3, akinesia, rigidity, tremor, gait dis-
turbance, freezing, pulsion sign, UL I 6 JHH D&
BEEIZ > T, O0=none ; |=mild ; 2=moderate ;
3—=severe; 4=very severe ®» 5 B¥RECIMEL, *
o DA 2 EEIEER (motor disability score :
MDS, 0~24 g{) & U T L 7.

4) HE0E

HEERE T unpaired t-test 75> L paired t-
test # LV TIFV, WY p<005 2L - TH
BEHY L LK.

Table 1 Summary of patients with Parkinson’s disease

Dura- Atrophy rCBF (m//100 g-brain/min) Symptom
Case Age/Sex Stage tion Dementia on
(yr) X-CT GIl F T O PBGGCbll A.R. T. G. F. P. MDS
1 61/F I 2 32.5 2 47 41 45 55 46 50 58 0 1 1 O O O 2
2 61/F I 1 30.5 2 58 53 61 57 59 60 70 0 1 O O O 1 2
3 52/M 11 13 325 2 44 41 43 47 47 44 48 0 1 2 0 O O 3
4 67/M II 7 325 2 51 49 49 52 54 53 ¢4 O 1 2 0 O |1 4
S 63/F 11 2 24.5*% 2 76 67 72 87 77 69 93 1 1 I 1 O 1 5
6 52/F 11 4 325 2 34 32 35 36 33 31 40 1 1 1 1 0 O 4
7 49/F 111 8 21.0%* 1 53 52 55 48 56 55 64 1 1 1 1 0 1 5
8 53/F 111 8 25.5*% 2 48 42 50 51 49 48 64 1 1 1 2 1 2 8
9 S52/F 111 7 32,5 2 38 32 38 42 40 37 47 2 2 1 3 2 3 13
10 45/M 111 8 325 2 44 42 44 47 4 41 50 2 1 1 1 1 3 9
11 58/M 111 6 23.0* 2 46 41 49 49 46 49 64 2 2 2 2 0 1 9
12 57/F 111 S 325 1 59 53 63 60 58 54 63 1 1 2 1 1 2 8
13 71/F 111 18 25.0* 3 53 48 54 55 54 46 66 1 1 0 1 O 2 5
14 70/F I 9 32.5 3 35 34 35 37 35 34 49 1 1 2 1 0 2 7
15 55/M 111 22 32.5 3 39 34 45 39 37 37 51 2 1 1 1 1 2 8
16 64/M 111 6 32.5 3 27 27 30 26 25 31 36 2 1 1 2 1 1 8
17 61/F v 5 23.5* 3 47 46 51 51 41 55 67 3 2 1 1 0 2 9
18 71/M v 12 28.5*% 3 34 33 33 32 36 33 41 3 2 2 3 2 3 15
19 73/ M v 7 12.5%* 4 30 27 35 36 23 36 48 3 2 1 2 1 3 12
20 S1/F v 14 30.5*% 2 48 45 48 51 47 41 54 3 2 1 3 2 2 13

Dementia graded by Hasegawa’s scale; *: sub-normal; **: pre-dementia

rCBF: regional cerebral blood flow (Gl=global mean rCBF of frontal, temporal, occipital, parietal and
basal ganglia; F=frontal; T=temporal; O=occipital; P=parietal; BGG =basal ganglia; Cbll=cerebellum)
Symptom (A.=akinesia score; R.=rigidity s.; T.=tremor s.; G.=gait disturbance s.; F.=freezing s.;
P.=pulsion sign s.; MDS=motor disability score, summing A.-P.)

All these scores are graded as follows: 0=absent; | =mild; 2=moderate; 3=severe; 4=very severe)
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. # =2

Table 1 (= PD B3 20 f5]o> 4E465, R, stage,
MR, FRORE, CT Lo o EfikiE,
PN 4 38 > rCBF 71 & U 45 Rl BRAE R 00 B E
E#%r7. Tablel iR+ X H1iC, WH L L PD
BEORICE, REMETVEIR EOoEREMTR
Fh TV,

UTFIcRERIERERRT 5.

[Case 19) 73 5%, B (Fig. 2)

Stage 1V, ¥R 7 4, RANKX 2 r—n T
12.5 5 L pre-dementia O JRAE T & 5. FEIRIC
EAEEaohzv. X CT BCipEEEL S
ONCEEB 1 ARG S A& 5 1 5. 1231-IMP SPECT
G2, BIZEZES X OFHIEZE D rCBF A3 i< )
LTW3Z EERLTWS (KHD.

26 % 11 % (1989)

[Case 20) 51 &%, #cf4: (Fig. 3)

Stage 1V, JERHIHE 14 4, RANK R 7 —id
30.5 ETIEEALEFLRALTH S, FERIZEHN
TR, X # CT 5T i3 KRBk o B 13
BrAiliabohvoicxl, 21-IMP SPECT
% T BTERZE (KA & & WHER (KF) » rCBF
PBEFLTWE. LaL, ZhOAEEERS LU
o rCBF IC3FE R EAZEIA OGN » o T,

iz, Table 2, Fig. 4 iz PD @a# L EHH DM
N4 ik o rCBF o8y L FHERZEL~T. PD
HBED 4% rCBF o Y3 %, /MxxRT, 40-
50 m//100 g - brain/min T & Y, RHEEIET HLD
. XIS, BN E OO rCBF iz>WT b,
E#HFLHEL, PDBETRETEALNSLZ
Libnd. £z, BEBRIETIA/NMEZERS T
TOIRICAH b (p<0.01), & < ic global CBF,

Fig. 2 X-CT and 1!23[-IMP SPECT images of Case No. 19. 73-year-old male. X-CT
showed severe cerebral atrophy dominant in frontal lobe. !23]-IMP SPECT
image showed considerable reduction of rCBF in frontal and parietal cortex
(arrow).
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123]-.IMP Single Photon Emission Computed Tomography (SPECT) iz X % Parkinson JEDEEKHIRRST 1409

Fig. 3 X-CT and 123[-IMP SPECT images of Case No. 20. 51-year-old female. Although
X-CT scarcely showed atrophy, 123I-IMP SPECT image showed reduction of
rCBF in bilateral frontal cortex (arrow) and the basal ganglia (arrowhead).

RIEHO rCBF 3 o it FERIETE2RLE
(p<<0.001).

Z 2T, [l—fEo rCBF o>\ T, E#HEIC
gL, PD BE TEORE rCBF 0K T 240
na0n, FOEFsS% %Reduction & L THEH
L 7z (Fig. 4 /).
rCBFnP,mr-»rCBFpD

rCBFormal

ERick hiE, PDEFE TEMAKEBEO
rCBF 3 £fFMICIETFLTH Y, 7+ Lo¥EY
rCBF (global CBF) iZ IEH#FICH# L 21.89; LK
FL, &<ICHERLpEEED rCBF 32 hZh
253%,243% LIE T W HEM-%. £, &LIE
FTABLEVINNKT Y 15.1% DIETRAR STz,

WM % DIER TF > b Lo F rCBF, +7ix
b5 global CBF # 100 & U7z 84, Jaihl e
FHET £ 3 MoK LIS >WT, EHH L PD
BEITH T THHT LIz (Table 3). E# %, PD M

% Reduction= x 100

Table 2 Mean rCBF (regional cerebral blood flow:
m//100 g-brain/min)+SD in patients with
Parkinson’s disease and normal controls

Parkinson’s d. Control
(n=20) (n=28)

Global 45.6411.4** 58.3+6.0
Frontal 42.04+10.1* 554479
Temporal 46.8+10.9* 589473
Occipital 47.9+12.9* 58.5+4.9
Parietal 45.4+12.6* 58.0+8.6
Basal ganglia 45.2410.8** 60.5+5.5
Cerebellum 56.9413.1 67.0+9.0

*p<0.01, ’;*p <0001 Vs. Vcontrol

# & LATEEIE D rCBF A3 fstiyIc ik b IRV & R
L7z, L»L, /MxzBRE, A rCBF 0451z
OLDOIHHFAREZEIRD O o, T
b b, PD BEOMMTN 4 — i3, /MK
THRBICEVLSMCE, EFRELE LA R
ThHZLERLTVS.

& 5ic, Table 1 ISR LIKZIEHE (4B, stage,
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26 % 11 % (1989)

:] Control

Parkinson’s D.

1410 BE%®
(m1/100g/min)
80 7
3
I
2 607 rT_
o
=)
°
£ L0
3
S 201
o
©
&
0 ]
% Reduction 2].8 24,3 20.6
Gl F T

18.1 21.8 25.3 15.1
0 P BGG Cbll

Fig. 4 Distribution of rCBF (regional cerebral blood flow) in 20 patients with Parkinson’s
disease and 8 normal controls. Gl=global mean rCBF; F=frontal; T=temporal;
O=occipital; P=parietal; BGG =basal ganglia; Cbll=cerebellum. Error bars
represent 1 SD. *p<0.01, **p<0.001 vs. control

Table 3 Relative distribution of rCBF+SD nor-
malized by global CBF in patients with
Parkinson’s disease and normal controls

Parkinson’s d. Control
(n=20) (n=38)
FI/G 92.344.5 94.844.8
T/G 103.346.2 101.14+3.9
0/G 105.247.3 101.0+8.7
P/G 99.0+7.1 99.0+5.6
BGG/G 100.0+9.6 104.146.9
Cbll/G 126.7+12.7+ 114.949.7
frontal rCBF
F/G="(iobal CBF X 1003
_ temporal rCBF )
He=—omaicar = 10%
_ occipital rCBF )
O=— okl CRE - 10%;
_ parietal rCBF )
PIG="ciobal CBE *100;
_ basal ganglia rCBF .
BGGIG = fomaicRr 190
CbiljG— cerebellar ICBE. 55

global CBF
*p<0.05 vs. control

TR, MMEERE, Rk, EEIEE) & CBF Lo
BfRE 4T Lic. 2o R, ANA&SEERo rCBF
HEORIZIE, WFhb p<0.0l LiRWHHEEA 4
bhiz. iz, KK O rCBF L stage, kiR
O, FitFLoFERR RV, ADHE
Blasr Ao hiz. & 6ic4% rCBF L EBIEER
(MDS) i X O SRR AEIR O EERE & o Mz b
A0HB AL, L ICEEERLHEE
rCBF + MDS L ofliciz, BEALZHBE LA OGN
72 (p<0.05). F7=, fHlx OEEEKIERICOWTIZ,
FHIE#E» rCBF L akinesia & o [f]ic p<0.02
BN LN (Fig. 5). ZoE»icdy, HEE
@ rCBF Y freezing $ X (¥ gait disturbance &
iz, %72/ rCBF L freezing & DRI = h
Zh p<0.05 THEAMHBEEAR ORI,

wic, &fER rCBF & X# CT Lo fRiZEfE ic
DSWTHIF LTz, FOREER, PRERWEEYDHE
10 rCBF 4, fnZEfE & oflicA0HBE R L.
& < ic global CBF & o> ZEfE (Fig. 6) 213 Lo,
ATEEEE, BHEEOWFh oo rCBF §, o
FM L oflic, ThZh p<0.01 LEWHEAMRH
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123[.IMP Single Photon Emission Computed Tomography (SPECT) iz X % Parkinson J5DEEKAIRET 1411

30| . y = -6.12x + 54.2
r = -0.510
60 .

(p €0.02)

4oy

201

Parietal rCBF ( ml/1009/min )

0 0 ] 2 3 y

Akinesia
Fig. 5 Relation between severity of akinesia and
parietal rCBF in 20 patients with Parkinson’s

disease.
~. 8of e y=-8.85x +65.9
= r = -0.567
& (p<0.01)
S 60
2
=
=
< ol
L.
[=a)
(&)
ERPNI
8 20
o
[Ss]

0 1 2 3 y

Grade of Atrophy

=)

Fig. Relation between global CBF and the grade

of atrophy on X-CT in 20 patients with
Parkinson’s disease.

Sz, F7-, (UEEIE, 1%IEIE, HEEMo rCBF
Lo FEfoMIzH, ThZh p<0.05 THE
Zbhle. &P, PD BEOERK LS ICBF Lo
FicRWTFR b EERHER A bR - 7228,
ElE & CT EofNZE L A ERHERA SR
(p<0.01).

L2 ADEFEORERY, BiEIED rCBF 213U

-~ 8o}

S

£ .

3

S 60}

~ . i

13 ° . o

W0t = &

= e 98

S y *

g o

o 2 r = -0.0783
0 10 20 32,5

Dementia ( Hasegawa's Scale)

Fig. 7 Correlation between frontal rCBF and the
grade of dementia in 20 patients with Parkin-
son’s disease.

¥ (Fig. 7), ¥ o $HI%k» rCBF L oz d —ED
MBI RS olc. 61, FFROREE LK
FHTEEE, stage, FERMIM 3o X OV SAERRRIEIR &
oflicEELHERAbNE 2. £,
D FEfii & stage, FEFRBIM, K MEKER L O
CLEERHBRAORAE P T,

Iv. = =

Parkinson J§ (PD) o ki (rCBF) iz>wWT
DRFFEIZIE, 150 2w/ PET 2 X 2 Hffge1:219),
133Xe WG AVRIC X 5 BFgES®, 195Xe BhiEikick 3
rgeED), 133Xe Tk kic X 2 KD XXV B.
7, REHCE L T3, O ERICETBHF
ZEL2ID R v a— 2 EREICET 5 5D L
XHs. SHET, Lavy 59, Globus 59 iz k 3,
EFEHEL VAL PCMOIERESET LT ZE Y
5 #45, Globus 59, Yoshii 57 12Xk 5, FREO
FREE & rCBF 2 BfE 23 v &3 584, Kuhl 59
2X& 5, V- 2HBRRBERDZETT S LR
PFrnwiIRERDD. Lirl, SEbhbh
M E D iz 121-IMP SPECT iz X 3 HFZEix, /D
FLWERRE, BEALRERTVARAVDONE
RThs.
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22T, 4EE 5 h - PD T3 12-IMP
SPECT study R %Y, EEPHMREX LT,
1) PD o FEiikiLitE (tCBF) n434h, 2) &£
EEBRAEIR & rCBF, 3) CT |k o fZ#E  rCBF,
4) PD izxbh 3 8F L tCBF, ko 41HEIZ
DOWTEELI.

1) EHEHEORAKM;TE fCBF) & DL

%t L L7z PD B4 20 {7 ¢ix, global CBF |
EFEXREICHELEE 2187 bBILTHY,
& IC EEROITEIE » rCBF T 25.3%, 24.3%
LIEFBNEN -7, BERIETIRF Y b EOfFERK
FTRTEZRATWE. E72, Hx0EFICEWT
global CBF CE#{L L7-#4&, PD LIEEHET,
R FE S A 3 & — MR E RS ERRTH D,
ZFhwx, 2BL-IMP SPECT iz X 3 PD oMLt
BOFMICEEL Tk, HIZ image DA TAL,
ICBF O EBRVEETHD LEX DR,

Global CBF 2> T, Lavy 5913 9.5% »
{&T, Globus 59 {3 20.1% DIEFTHNA LA L
LTHY, bhbhofERr—%T5. LaL, M
DRFER T & o rCBF 12>\ T D #REHE Wolfson
5D, RS2 ZRWTHEIRER TV W
Wolfson &, —{il{#:PD BFiz>W\T, HE
o rCBF WHERERENH Y, FER &0
rCBF » kR + 5%z L, Witk PD B#F T pifgasE
D rCBF 2 20, Ry WP LTnwaZ b WEL
7z. deAf 51, PD BB TRHIEEIED rCBF 0 #478
ERFLHBLTEERECBETLTIVWS Z L2k
Lotes

BB, PD BE20H0 5 b, ERICES
EDLHN B M case 20 (Fig. 3B ) 21z
4z shiz. Lal, &ERO ICBF ok fAz%E
LIEROERZE L OMICIE, —EPERIEIA LGN
hotz. ZoORHEANP—DIZIX, XHHE L= PD
B 20 i, fikramTo—RltE PD, $ib
LRHIMET I HO PD B 2HLAEFEHATW
Bholez tBEXZLNB. LML, R,
PD fElkn kA3 L, CBF 0 A Z i EEERT
HBEDEHLRY D, ZORICOVWTE, &
%, EFEZERTRIMLEZV.

26 3% 11 5 (1989)

—%, Bk~ 7-X 57 PD BEICE T 5 E#
#7: tCBF 0K TFix, Alzheimer Ji5 & o 3tz
WT b BBRTEV. Alzheimer BIEE D %0 12X %
rCBF 04347, FEIEIE® rCBF & T3 & < (2
RV (35 33% 30 23, o $Ik o rCBF 33
EZELZSHT 2% BBZOBIIZLEEZS LOR
B BNHEhbThHB. 2D, PD D rCBF
AT Alzheimer JFD Zh L 3RE > TS LFE
z2bhs.

L Eo X 5iz, 128[-IMP SPECT study i3\
T1, 138Xe % PET study & [Al#§, PD H#H T
EHEFICHEL, rCBF ABAPLTWS Z LAVR
Eh, LArbRMoAFERS LICFHETEZ &2
5, FEiZ PD ORMFELITICEWTHEETL S
LExbh3.

2) HZIWERERAEW & RFAKMmTER (fCBF)

PD #3% » rCBF I 2K TFLTH Y, L
» b Zh B AREEREROEERE &L OICAD
AR L BTz, L < ITHETAZE® rCBF L akinesia
PII U, HEKD CBF LEFEELE (MDS),
freezing, gait disturbance %, /~Nj¥® rCBF &
freezing, SHIEIED rCBF L MDS roo[icbH
EnAOHERA BN, Tbb, CBF OR
D OEBHREREE L BEEICERL TV A T LAVR
Ihi-.

7 — 2 ERECIHEIRAH LEBRE & o
BEsEC o W T, Kuhl 59 RJbft 52 o@iEs
% %. Kuhl &%, bradykinesia Oo#fTic e b7z
W, Sra—z2EERERRO T LEBE L.
JbAt 1% tremor, rigidity, bradykinesia DFEEE &
MERAS L BHE S A h o LERELTW
225, ZoREI->WT, PET 04 fREDKE L
»5LLTW3. Kuhl b o BREHMEEOREN
FHe oW TTh Y, bhvbhORH & i BRIOX
HBLLTWAMERLELZZ. LrLAaMrdb,
¥ T rCBF L EHEEIC W ToRERI RS,
7o — 2 4ERICRS Y, rCBF L EHEED
M L EE BTSN, BRODDZLLEE
Zhbihvd.

kB, REEYBTERICA LA S EHEED,
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RE EBTHEAER & EEHETRERD 2 o
L5N5H, PD TRZOWHENRAOBN S0, BB
| CIEB)EZE o T §, akinesia X freezing % &
K TR L rCBF L oficEZEaMHENA LM
Tz ki, Bkd2HEFETHS. Kuhl 54, [FE:
IZEF{M L 7= tremor, rigidity TiX 7 < bradykinesia
DERER S Va—2FEERE L I CHBLTWEZE
LERRTEY, bhbho REEIGEVWL o LE
2bh3. EHEERTH 2 Wi TTlEER O HIE
EEL 1CBF L OG0 EHIC>VWTIREE:
THEZ LS, SHIEMEERLTRF LY.
L = AT Wolfson D % Leenders 519 (3
—% vV VHIRA#%ICICBE o LR A LIS Z
LERLE. Zo L&, O HEEI LAY,
rCBF o L7 Lo ficfgBgrs»oh, ZoREIC
DWW, FiS—F oY VAo mMEIERIER, Tk
bbb, MEFOEERKICE S WIIFEREN A %
LbhsLLlLTws., zhwx, PD B3H#fTL K—
NI UNEBHEMICREL TV AR TR, MER
it o MR REICRE LA, OFE» BT S
ELTW5.
bihbihix, 12I-IMP SPECT study ik VY,
PD o stage OHEfTdH 5 WidRERHIE O B#ifkic
bRV, ZEO tCBF 2R+ 3 HmRH 0,
IHICENIAREBEREROEIERE L X <HEL
TWLRZLERWELE., ZofEE L, Wolfson
%, Leenders & o RAEZ Mk hi¥, PD oK
Thd K= oRPickY, zoMBrEicst
TOMREXEICRE 2 &L, KK rCBF
ORVEVEBZFTZENHEESR, LrbED
B P EBEELETSE—~RHich>TW5S L
Eibhs.
3) AL MREOFAARKMmTEE rCBF) & CT £
DiERE
B D ZEHEIREE A 013 &/ E BRI 45
o rCBF W h b3 5 BifR 0 & b 7z 23,
iz, 198Xe RAKICE 3 bR 5D o ik LR
WThbs. 1, PD BEOER L4 rCBF Lix
MY, —FHTERE CT LoRER L ofic
BEEBESMHEBE AR, L oT, MLk

Az, PD BEFiz4bh 5 2k rCBF n{&T
b, MOERFE ETERICE > TS LEXD
has.

4) Parkinson 55 (PD) [C& b h 5 FF & RAvEK

& (rCBF)

PD iz & 5 h B EiF i2> v Tix, Parkinson @
H 3 % “An essay of the shaking palsy” (1817
) 0FHET, TSIV MABEREIALR
Wy EEMPRTWSID, LAaL, L-Dopa o HIR
Lok, ESSEREI 2R VRESH, Z0HA
BENIKELSBLEDY, 20—FTEHL OER
CHRALONB X DIk TE. Z0HER
30% BB L VW OMEN LW, 9B3Y% ITRELW
IWMELHBHTY,

B, BAEETEBYE, ToREROHRL
REOEE» S, K& FEMRR L RE TR
FEHTTELRXEY LT 2 RMEMND VY,
B 12 1% Alzheimer J% % Pick J%&, #FHiziX
Parkinson J5<° Huntington ¥%, YEfTHERE LR
BREREEND. BIFEOKRFETH D Alzheimer
FWOREE LT, LEICKMER~=Y v E8E
RHEZ B L T\ 5 Meynert FZOBEENRHTH
hLTns20, PD iz TY, Meynert BDfEE
PIRETARELH B N, —FE D RRIE

TELHY, FECHEOEEREILT LLH
TRV,

ST, bhbhRESNREEETE R r — vz
FAWTPD 88 0EE0BELFM L. 0%
B normal X 11§ (55%) T& Y, sub-normal
» 71| & pre-dementia @ 2 {5l # & b & 1= 9 f
(45%) Tix, BEOEIdh, 5L DOMERT
RO, LrLadd, EREOBEIIHEE,
FEEEX I LY, YooK rCBF L LB LA
Molz. BRNRKA 7 — V2 PD TH LN S EF
DB FE» E D »EETHAH. Lal,
[FIfkD FEFT, 13%Xe MAT EARMFERB X
V2R TRD - rCBF &, ARtz > T
BE L 72 Globus 58 %, 1383Xe#EEIZ X D
mean rCBF #:k®», WEOEELLTIQ x27
¥ AW T3 L7z Yoshii 57 THE LA TV 3.
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L2 AT Kuhl 5% 3, FI—8FIC>o>\WT, &
AROBENEL L S Vva— 2 EREIED TS 2
LrAELTWS, F 1L T Wolfson 5V 3, 150
PET study ic X b, Mt PD icB8WT, ML
B LNBFEEBRE EOMICIBEErA LR D Z L
ERELTWVWS.

ThHERAEMIZEXS L, PD o rCBF L&
ROBER, BELIVWHEERZVWLOD, bhb
hoBEERETIE, PD TIREERKZII U KK
$3ko rCBF A LTHY, 2hidsSva—=x
BEEREIIRFShLZ IO, Mb1r0KoREZ
FlLs¥, BEROETICOBN oD TRV
LHEShS.

V. #

Parkinson J5 (PD) 20 5] & IE#:E 8 il & %t 4ic,
123[-IMP SPECT iz X % J& 7T fix ifiL S 4> #fi (rCBF)
ORIV, RO L D Bigme B,

1) IEWF Lkl PD 8% o rCBF %, Yo
B IR T b 2T L TR Y, global CBF T
1% 21.8% DK T 258 L. ¥ MmN <%
—VIXNEERE, PD LERETIELA L AR
ThoTz.

2) ko rCBF L@BIEE LS (MDS), 444
BEARER & oMicz i L ADHBEIM AR L
R, &<z, IR L EESED rCBF L MDS &
ORI A ERMABES AR LIV (p<0.05). 5T
FATEIED rCBF & akinesia & o (p<0.02), 3k
ER%D rCBF L freezing, gait disturbance & D[],
NP rCBE L freezing & DI A& AHEE A
H ol (FhZEh p<0.05).

3) /NMEBRL 4 1CBF & CT LEoMERE L D
M AR MEER A bR,

4) FROREIIRITEIED rCBF iz tw, &
DOINNESEIRD rCBF & 4 4R T H - /2.

5) 1231.IMP SPECT study i3 PD 0 JjEHESM T 12
BHTHD LEZLNIE.
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Summary
Clinical Evaluation of Parkinson’s Disease Using '2I-IMP SPECT

Hiroko HAvAsHI*, Ikuo ODANO*, Mamiko NISHIHARA*, Shouichi HIGUCHI*,
Kunio SAKAI* and Atsushi ISHIKAWA**

* Department of Radiology, Niigata University School of Medicine
** Department of Neurology, Brain Research Institute, Niigata University

N-isopropyl-p[!23[Jiodoamphetamine (123I-IMP)
SPECT and regional cerebral blood flow (rCBF)
studies were performed in 20 patients with Par-
kinson’s disease (PD) and 8 normal subjects.
RCBF was measured by the arterial blood sampl-
ing method which used the microsphere model.
We analized seven factors which might be related
to the rCBF in PD, i.e., age, stage, duration of the
disease, cerebral atrophy, severity of dementia,
laterality of symptoms and motor disability score
(MDS; the degree of akinesia, rigidity, tremor,
gait disturbance, freezing and pulsion sign).

Compared with normal subjects, global CBF
(supratentorial mean rCBF) was reduced 21.8%; in
PD. In particular, rCBF in the basal ganglia and
that of frontal cortex were reduced 25.3 %, 24.8 %,
respectively. Distribution patterns of rCBF in PD
were almost as same as those in normals except

for cerebellum. The reduction of both rCBFs in
the basal ganglia and parietal cortex significantly
correlated with MDS (p<0.05, respectively). Es-
pecially, akinesia was closely correlated to the
reduction of rCBF in the parietal cortex (p<0.02).
Moreover, we observed a significant relationship
between cerebral atrophy and reduction of rCBF
in each region except for cerebellum. However,
there was no significant correlation between the
severity of dementia and reduction of rCBF, even
in the frontal cortex or parietal cortex. These data
show that the severity of dementia in PD may be
connected with other factors except for rCBF.

123[.IMP SPECT study is a useful method for
clinical evaluation of PD.

Key words: Parkinson’s disease, 123[-IMP, Re-
gional cerebral blood flow (rCBF), Dementia,
SPECT.
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