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(R %)

TN PN RIS m *nTc-Ethyl
Cysteinate Dimer (ECD) 12 X A it SPECT:
PET |2 & % ) ulﬂf‘x’n L3t & O JE

L I 7 S #7/ N X A it S S o = =S
PEOER* R RESERT mEkE O EFREY AR B
Fiep EMOPHE R REEA

BEE Bi/NMZEPESE (SCD) 12 a4 & LT, %mTc-ethyl cysteinate dimer (ECD) % i\~ 7 Ji4 Ifil it
SPECT s LU C¥0: # A% e v kv v CT (PET) 12 X 5 i (fCBF) @& T\, W& %
JElER G Uic, Wil L, 11 G HIRENS & B3 S 2 7/ NS 3513 5 S Bk o i T &2 /5 L fe.
b0l G, N BEED Y v PR EBZ Eic X b, X CT TREMRDO WS TRUINKD M
ICFAVRE te, (KM tc b o 855 THIIE Ly 14 220 O %N © ECD % v v | (count/pixel/
MBq/kg) ic X b, B4 1SHB0 5Bt LT, 60 0% o®itidi, S.1% Ok Ly @bt b
Lz kT, Mo fiidish -1, ECD » v b & PET I X % rCBF (1, Hxtf7eimifikic s
TEARPED MBI 2 5% Lic. [mliAuk, ECD R i{§A% y=0.901x+11.26 (r=0.920), ECD #ti{§5% y=0.984x +
3.51 (r=0.927) ¢, #%W%DFA PET & X HIBY L.

(KR 29: 659-665, 1992)

B 1> Th 5/ NKE M AE (LT SCD) % st

L 2Lolc %L LT, ¥MTc-ECD i X % MifiLi SPECT % fii

9mTc-ECD (3, 1988 43 Walovitch ¢, 12z & fFL, £Y kv CT(PET) I X 3 Jo) BT M IfiL

D BHZ S NI A A — ¥ > VAT, LR (regional cerebral blood flow; rCBF) L o H#ikkk
I 2 @il U OIS IS D A £ %, RN O WMEfTot. ThbL, MFEO R 2 KN4
AT T —EIC L o OKEEOMBICHMERT,  FicB T, “nTeECD #4515 5 # 0 ik
IHFENIC R CIRFFS 2. Bk O LMk I B LN HOBMIUKICTIT D I Y b5, ZEhE
, KR~ O M P <, L #99Te o HWPET IcX % rCBF L Lok 5 ICHBT 20 %
WBEA A EE 2 B, SPECT (2 X 2 f860 75 )i TN HercTsLlbic, oo ¥Tc-ECD »
MFMmE £ Z LA TELY, PR ML e L &, IR R C 35 1T 5 R & %k

RIS B OREEIZ > WCHRHE N2, $7-, fix ORE
g b g G (B & RTINS 5 5 L & BRI % Lo,
R =PI mTe- ) = n
whrk St B R B %mTc-ECD nf FtE% Hat L 7.
A D346 119 T \
AR ZA 4424110 H IL. MR&EIVFZE
BIRIGER G © BES RAGHS IR 3-39-22 (2 371)
BEIGKF B S B Lo R
B N 5t SCD 12 fij % %t 4 & L 7= (Table 1). PR

Presented by Medical*Online



660 BEE#

Table 1 Diagnosis and clinical features of patients
with spinocerebellar degeneration

%aos.e (/;f:) Sex Diagnosis (()ynrgt D&r?st)'on
1 57 M OPCA 54 3
2 54 F OPCA 50 4
3 32 M Menzel type 23 9
4 50 F Menzel type 45 )
5 67 M LCCA 66 1
6 72 F LCCA 67 )
7 59 F LCCA 48 11
8 44 F LCCA 36 8
9 47 M Holmes type 38 9

10 52 M Holmes type 44 8
11 47 F Holmes type 44 3
12 49 M Ramsay Hunt 33 16

syndrome

7 OPCA; Olivopontocé;ébéiiar atrophy
LCCA; Late cerebellar cortical atrophy

olivopontocerebellar atrophy (OPCA) 2 451, Menzel
M SCD 2 4], late cerebellar cortical atrophy
(LCCA) 4 {5, Holmes %! SCD 3 #i3 X 1" Ramsay
Hunt JEERE 1l TH 5. JREE, MR
HUNC X # CT, MRI, f&EERR £ OlitgkE: 5
FIT LT, T oKL X 0 IR EHE AT
- 7.
2. K *
9mTc-ECD (35— 5 ¥4 7 4 Y b— 7B FEFT,

W) #3707 v L 1,110 MBq # L, 115901
CRAMGRE, 605%ICEBIGRE zh TN 7.2 53
DUVEERER TR L 7. SPECT #i%ix, v >~
# ECT #:i& (HEADTOME SET 031; &#iflfE
AL, ) CEMREED Y A — S EEL, T
NEX—1v 4 Ry % 140keVE209% & LT, OM
FTA AT 35 mm [{ifE0 3 2 54 2 i
6 274 20T —ZMHEET T, Pl ]
2 T4 R3/NME Gk vicL, ko PET &
BERL—HTB254 28852 L& HEINL
Y %47 -7. SPECT, PET & i ¥tk ¥ 11,
L, B CRAIRL, RUBERARE T2, &
B E SRR (2 1, Butterworth 35 X ©f Ramachandran
DERZ7 4 & —% i, Inplane icEiT 35
FWHM i3, 14mm Tb 5. /NN, #iEE, W5

29 % 6 7 (1992)

B, FEHESLOBREEOKEE L, JERMB &
UKz ZREL W 0 &5 14 HFTCE R
12.8 L L 16.0mm o [0 Oy E L,
BB 7 vz V0¥ h Y o b &
B L. ¥Tc-ECD 4R %, PET TH S
N7z rCBF L 3tbiat+ 52 woic, EOFEBRA Y
v bEKEDRD O LR TR L 7 (count/
pixel/MBq/kg) & fv 7z,

PET m#:fEx, PCT-HI (AL A 5 4 2, HI)
A, 10 i C150: # = & Bk A L TEIR
BIfLZ 1T 9 steady state $5 ©, OM 54 o B X
vz & VTR 16 mm ffEic, AT 274
2 rCBF fitg# fEpR L 7. FWHM i3, 8 mm
<T# 5. PET icX % rCBF g, [AkEo 141
PLICiZERI LK T SOBLEEE LV, Z0VY
iz B L7

n. # £

1. 99mTc-ECD (Z & 3 SPECT

R2Fo 5 16T, B, BHG%RE LK
23125 ¥MTc-ECD 434 d B & 27 (K F % AR
ficzZw - (Fig. 1), %2 1 FlTiE, JMMcs o
% 9mTc-ECD /3o ik, Mot sarn
oz (Fig. 2). Zofiflcix, X CTIicks
MRS, PET (< X /MR T &, MR
ICEB L TR D -T2,

SPECT o Ltz e+ 2,  #% 3# thoo B.OFEK
26T H v M, ¥ 0.8704+0.0199 T
ofz. R & kORI Z R, £45TH D
Mo, FOMo ®Tc o YHEHI S 2 fiE T 5
L, By bHIE 0949 LEHE SR, ZoMok
WH LI, S1% ThoTo. Bt #iigy
B L7z k25, 9MTc-ECD o #; 5 & % 10 MBq
BLX W15 MBq &0 h o 72 2 i, %GO
BEEOHBRRLEN T WA, Molofliziz s A
EMEOWEET, FTROBRHEILLE D Lh o
y il
R IC B 5 $%IELE © ®MTc-ECD # v o
(count/pixel/ MBq/kg) ix, Z£{l 7% 44.0-+7.62 (mean
+s.d.), £ 43.4+7.49 T -7, HIEEEE,
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a b c

Fig. 1 Holmes type spinocerebellar degeneration (Case No. 10). A 52-year-old man with
8-year duration of ataxic gait and ataxic dysarthria. a) Spin-echo MR image
(2500/90) shows marked atrophy of bilateral cerebellar hemisphere and vermis.
b) rCBF image obtained by PET shows markedly decreased rCBF in bilateral
cerebellum. c) 99mTc-ECD SPECT demonstrates decreased accumulation of
radioactivity in bilateral cerebellar hemisphere.

a b c

Fig. 2 Holmes type spinocerebellar degeneration (Case No. 11). A 47-year-old woman
with 3-year history of slowly deteriolating ataxia and dysarthria. a) X-ray CT
demonstrates no definite atrophy in the cerebellum or other areas. b) Visual
inspection of PET rCBF image cannot reveale definite area of decreased rCBF in
the cerebellum. Cerebellum/occipital cortex ratio of rCBF in the regions of interest
is 0.97. c) 9mTc-ECD SPECT also shows no definite area of decreased radio-
activity on visual inspection, though cerebellum/occipital cortex ratio of ?9mTc-
ECD count on early and delayed image is 0.926 and 0.888, respectivery.
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Fig. 3 99mTc-ECD count (count/pixel/MBq/kg) in 14

brain regions of interest in 12 patients with
spinocerebellar degeneration. Horizontal bars
represent standard deviation.

rCBF measured by PET in 14 brain regions of
interest in 12 patients with spinocerebellar
degeneration. Horizontal bars represent stand-
ard deviation.

Correlation between °°mTc-ECD counts and
rCBF measured by PET. Open circles show
average counts in ROIs on early images ob-
tained 15 min after injection of 992Tc-ECD and
closed circles show average counts in the same
ROIs on delayed images at 60 min after injec-
tion.
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VAR L OVHRIFSE G BEEEE L 3 ER UfET, wT
MO b FEAEEBD -1, ZHICHL
TN, ZE( 35.948.59, A£fil 34.3+8.39 T
- 7= (Fig. 3).

2. PET

PET ic X b #il%E L 7= rCBF (m//100 g/min) (1,
JEARTRIEAS 34.744.98 (mean+s.d.), FHHIEIEN
3594590 izt LT, EAD/NIKNEERKE, thZ
i 25.946.58, 26.1+6.41 T3 - 7= (Fig. 4).

3. PET [k 3 rCBF & 9mTc-ECD 7 3 +

EDHE

PET ic k% rCBF 75 & (¥ 9™ Tc-ECD HLit{%
BLOBMBRICIT 5 57 b oK/ BB
o 1260 FH i, FhFh 0.72940.119, 0.802+
0.117, 0.765+0.119 £ W b {EV iz 75 L722s,
9mTc-ECD o FLIIG & itk %l + 5 &, &%
»FH PET 12 X % rCBF oK,/ # S IE Wi T
VWMETH - 7.

N D 14 30712 > T, PET {2 X % rCBF &
9WMTc-ECD 41 7 o k> 12 4]0 ST % bk L 7=
L2 hH, MEERCHHBBGRE AL, EHRTEM
Stz AR, 9mTc-ECD RUifga:, y =
0.901x 11.26 (r=0.920), #%i{4A%, y=0.984x |
3.50(r=0.927) L7 0, &bICHEAYE 0.001 ©
HBTh -7, Mk ofiEr, ®gkos»
0.984 L, RLiif% 0.901 L v 4, LISEWET,
BGREK L %D 5 b A b - 7o (Fig. 5).

Iv. # ®

9mTc-ECD (3, XN TOREDE W Z &A%
#eshTwal. SEORHTEL, 15780
BEA A —YTH D L, 9Tc-ECD i3, #45%#%
I~2HTHRAEZ LV, 20#%IEBESS =T
&b o To (FERME) . L1555 L 60 I o e
SPECT # Mtk L7c L 25, 26T, Nv 275
vy Robicky, GO LAEWGREI DL,
DN RSSO, 2o 260, 9"Te-
ECD n#5-# %% 10 MBq 5 X O 15 MBq T, fk
HH ) ICBET 5 L 126109 b LD v 24
Thot. ¥Tc-ECD # % b L PETICX %

rCBF oz, HFhTikd s %HGD 5 »
B<, MM/ BEESER G, RGRE ) RS
7 PET o #hicipvwz & nb, 9mTe-ECD o4y
filk, 15538 & Y L6053 %0 F A MLz & v &
SIBRLTWS EEZ LS.

LT A A —v v 7R L LTHu R TN S
N-isopropyl-p-[!231]iodoamphetamine (123]-IMP)
O 3R % O %G, BMEAICE W TH
Mk TRTZENEDbTh WSS, £z, "mTc-
hexamethyl-propyleneamine oxime(?"Tc-HMPAO)
1, MWMILFEDZ WAL VT, Jd o fiLigfic
ML L, MR A ENHiLCL £ 2 EBFE
b TWa™Y, g, figh 26 v o fo AN
BEicHfi L b Lv—42, MRS FICH
Vi iEsE+ 28R L LT Eh 5. 9MTec-
ECD # i\ 7z SPECT (c & % SCD 12 5| rCBF
i3, R L2 CoEKRICEWTPETICKS
rCBF L X <AHBAL, HRHAYIC 3 Mo £ v ik
Tb, HEEMEREIN TV, 2L, BURER
OfiE I, #BEHI155H1#%, 604% xR ZEFR 0901
B L0984 T B, Bl 153 HICIE, HifL
FEIR IS 33 4F % i & W/ NGEA S 5 W REtE & BE T
Tl E7, EGISHBICHT 56050 B
BN O R, T S0 Db EIR LI
B, EVH L oI o W fEMER 7 <, 607}
BBICTH A% B ® 1 h - fz. Vallabhajosula
S0, EWAD T T, BE SN,
3038 X O 60 S EIC B T B N o #9mTc-ECD
BERE, FThZEh 6.5+1.9%, 5.8+1.7% Bk
WS52413% LA L. bhbhoptow LE
3, Fh e+ s LKETH DA, SPECT %
HAwTnaizw, KBTIk LOE
Wb, LVIERESETHIEEZONS.

SCD 25 F % /NMo L X OCfREHc > T,
PET # W CfT > 2 & TORFI® T,
LA ED, KD D ISR L & AE o I
FTEEBMAETTR L LTV, 2o,
iz 317 B AR B X IR 25, wFh LIk
TERERVEENH D L THHELD 2, HUE
BIXUOREZCLMFERLRBPOERTrH5 LT3
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Y L h s, #HHESBS 3, X#H CT Tivh
B OB & 2T v SCD ¢4, /MM ML

LIRERHN, EHBLLBLTHEECKTL,
REDOHEITICHE - T, M, BHEAH L LETT
SHFMOHLZLEREL TS, SPECT i &
% SCD o#dt L L Tix, BI-IMP o/ RIcE T
ZHEIBET A, EREE > TEHIchs Lol
419 % 9mTc-HMPAO # i v~ 7z SPECT #3,
OPCA o /hMiEE D FfliicER <, PETICX 3
MFEDET & L —B+ 5 LOHEORDH 2. &
BIR & Uiziefhili, #EBRMLS 1406 164 T,
AR EEE L S E & Th - 7228, ¥nTc-
ECD ic X % SPECT Tif, /MHEICHIT 5 Ik
T# PET L HkRICETOEFICTED . FEH 11
3, SRR, X CT ici %/ Mo 24
LHLNEEE LRV, IO ¥"Tc-ECD 7
7> b, 57.6 (RH%), 49.0 (%R TH Y,
NI HEERER G, FhFh 0.926, 0.888 TH -
7z (Fig. 2). ##H 5™, FH > b r— 1 104
(e 8 B, Stk 24, SEH4EH40.75%) », PET
2 & % rCBF o /N, TFE R 7 1.030£0.125 &
LTWs. Led->T, ZofEgcir, X#CT
TR E RS e h o T/NMIC R 3 2 KT %,
9mTe-ECD SPECT (2 & 9 6 20+ % 2 & 43H]
RETH o1,

V. &% @&

9mTc-ECD % SCD fifilic b L, X#CT T
TEMEBRDLVEREED T, PHICEIT 50
FIE TR R &2 KB LGz, BEOFEBENOERMR
Fick v, 9mTc-ECD o 43 ik, BMPISEALIC
BT, PET X % it (rfCBF) & JEHic
L<CHBLZ mREror, BEIS5H%LY
L 603052 rCBF L X v L < AHBA L, Jidif
Hr I RBT 2 LEZ R, £/, MFEOR
755 PN ERRLIC 35 W\ T, B H 15508 s 5 604318
ETOERVHLE—KT, B LRER -7k,

TERARIDO BRI, HI0OHAGESERE TR
#Lr.

2

9 % 6 %5 (1992)
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Summary

Clinical Evaluation of **"Tc Ethyl Cysteinate Dimer SPECT in Patients
with Spinocerebellar Degeneration; Comparison with
Cerebral Blood Flow Determined by PET

Noboru ORriucHI*, Makoto TANAKA** Hitoshi IGARASHI***, Naoyuki WATANABE*,
Madoka TATENO*, Tomio INOUE*, Katsumi TomiyosHI*, Tsuneo HIRANO¥,
Keigo ENDO*, Shunsaku HIRAI** and Yasuhito SASAKI****

* Department of Nuclear Medicine, ** Department of Neurology, *** Department of Diagnostic Radiology,
Gunma University School of Medicine, Maebashi
**kk Department of Radiology, Faculty of Medicine, University of Tokyo, Tokyo, Japan

Technetium-99m ethyl cysteinate dimer (#9™Tc-
ECD) is regarded as a promising radiopharmaceu-
tical for imaging regional cerebral blood flow
(rCBF). We evaluated *mTc-ECD SPECT com-
paring with rCBF images obtained by PET in 12
patients with spinocerebellar degeneration (SCD).
SPECT images of 99mT¢c-ECD demonstrated char-
acteristic findings of decreased rCBF in bilateral
cerebellar hemisphere and almost identical with
PET rCBF images in all patients based on the
visual inspection. Semiquantitative analysis by

drawing 14 intracranial regions of interest on
SPECT and PET images revealed linear correla-
tion between 99mTc-ECD count and rCBF meas-
ured by PET even in relatively high rCBF regions.

In summary, 9mTc-ECD is a promising tracer
for evaluating rCBF in patients with SCD and
distribution of it correlates well with rCBF meas-
ured by PET.

Key words: 99mTc-ECD, SPECT, PET, Spino-
cerebellar degeneration.
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