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Bt /NI PEREIZ 350 A ™ Tc-hexamethyl-propyleneamine
oxime {Z X % Single Photon Emission
Computed Tomography
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BOOEE o KE AR
I = S UL
R MR R

B  FEUINKEMIE (SCD) BE 11z, **mTc-HM-PAO SPECT %17y, '#21-IMP SPECT pild & Lt
W, WEtL. F£72, 6 Flicow Tk TRH 2 #mi L, R0 A L% &3 L7z, SCD T *"Te-HM-PAO
O/ BTEEEOERITIE T L TR Y, LebEEEICHHL T, FhE FEmEZR L7z 9" Te-HM-
PAO L 2I.IMP SPECT o/ \/BiSHSEDOHEME L A i+ 5 &, 11 5 9 T BL-IMP o J5% 9mTc-

HM-PAO L) L{XETH -7z,

TRH Affiz L v, 2°"Tc-HM-PAO o/Mid/RiiBAZEDERE L O iz id, — B 23 & 6 i -7z,
x50z, 9MTe-HM-PAO & '231-IMP L TRH AffHi% O/ K/ HTEEE ORI 0 SR discrepancy A3

H B iz,

SCD f## Tt 9"Tc-HM-PAO L 'Z-IMP L dEED#E > TRH (2503 2 OB 0O 238 H i,

Wi OMERERF &5 2 5 L THREVAHTR L b

L. FC®IC

TR OB O | 5 Tdh 2 B/ NNA
PESE  (spinocerebellar degeneration, SCD) %
oLz EMET 2 HEHTH Y, £ O
R0 @I AR IcfTbhTns. L
4, I « A — U H T % N-isopropyl-p-1231-
iodoamphetamine (1231-IMP) % f v 72 4JF %€ 5> SCD
ThhEhTEY, SCD HBHFEITH TS /IH~D
12BLIMP OERER, FHEOTRHIE TH %5 TRH A
frice+ 2 RO Bler mitshTnah. L

* ViR E R R AR
P [l PR N L
=4 624510 A 11 H
FEsAr 63451 18 |
WIRES R - Alatite g 577 (2 701-01)

JIE R R R E R
’ VN BN

L, Wi, BMEEARATHZ (AVH), X b= Ry
7 R 72 £ Tk, 121-IMP RS 1 U ML
DHERMELTNWEDOTEEL, 730 +F
¥ — OFEO I, MATERE 2L, MfafE o
BRSO LRI S AT v 529, F7, 123
IMP OMANAIALTO 7 V75 o2 L8 Y, /N
IC B W TEMORANAI L Y L RMlics v 7 Z
VAIRBEVWDRATWSY, &b, BirBR
XN L e A4 £ — ¥, 99mTc-hexamethyl-
propyleneamine oxime (**mTc-HM-PAO) T3 4£F%
O & 77323, BLEIMP CR O T 25+
TRHER B D3R STV B8D Zo X H i,
PR T 3 12-IMP 3 B BMIALHE O A & ik
LTWaB Ei3EL#HW. 22C, SCD B&ick
W, ZhboERLNIT S0, 1BI-IMP
ETAEFER T 0 B D i A A — VA, 99mTe-
HM-PAO % H] v 7= single photon emission CT
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Table 1 Summary of clinical features in patients with spinocerebellar degeneration (SCD)
= mpeorson sx A SRRl Qe nynugg, Peliloel Abepliy Ooielhe
1 OPCA M 59 mild 58 - - - 1
2 Holmes M 51 mild 45 — 4 + e
3 OPCA F 63 mild 59 — = 2 i
4 Menzel F 47 moderate 15 - - I +
5 Holmes M i s moderate 37 — — N.D. +H
6 OPCA F S1 moderate 42 - I “t T+
7 Menzel F 65 moderate 59 - o — +
8 Menzel F 43 moderate 42 — — =+ +HF
9 Menzel F 51 moderate 48 — + T
10 OPCA F 60 moderate 56 - — 4 +
11 OPCA F 63 + + +

advanced
N.D.: not done.

(SPECT) 217w, i3EHI /N~ O HFE & frit 3

HELbic, oMoV TIE TRH AR
#iciH 13 % 9Tc-HM-PAO 0450 &k & %

L= THET 3
I. ¥HRBEIVHE

KGR RAER 3 X O X #t CT Frhila o 2Wi
Sz SCD [ 11T %, Table 1 i1 11 o
SCD BF oA, MR, kS, ERERE, R
Mt KO, TR, i B e/ NN RE o
FHEL . fods, SREEE LT, BREsE
b i 99mTe-HM-PAO SPECT 2\iiff &% &
%H, NHMR RS OBE 2 S h, MRS
PHREI NI 45 % EREL L7z, SCD 2fiic
IZBLIMP SPECT 35 X (8 9mTc-HM-PAO SPECT
otz 7143, 2I-IMP SPECT & 99mTc-HM-
PAO SPECT * of# o [ilgE X 4~36 HIH<TH Y,
Z ORI RAER OB &2 B e hr o fz. 121-
IMP % 7211 99mTc-HM-PAO SPECT o4 &4tk
% Table 2 (25734, TRH A7z TRH 2 mg % #
HL, F0 3 5%Iic 9 Te-HM-PAO # 7213 1231-
IMP % %5 L, mm SPECT # # % 7-. SCD
D ELE S L MR 0 HUESARTE AN RE fe iR 3 4,
B L TCRff t¢ S T $s X OVHE 2 A R]
REZR HUE 1 Bl TRRE L7z, - E (5 )
T, WHIGE X OB EIHE (120 4y, 240 4) 2o
ORI R OB LB BE L, s, B0

62

Table 2 Methods for 123[-IMP and ?“mTc-HM-PAO

SPECT
SPECT
123[.IMP 99mTc-HM-PAO
Dose (mCi) 3-6 10-30
Early 30 min- 15 min-
Delayed 120 min- 120 min-
240 min— 240 min-
Collimator MEHS LEHR
Data acquisition
Time/step 40 sec 15 sec
Steps 64 64
360° 360°

Gamma camera Hitachi gamma view T

MKSHTT% BRI BT 5 & & b ICHTEE
o BUSHZE, fRUALE, SHUHZE, RERE® XOVh

M FIKOBROEIZ BE L, AiEEED H 7 > b
Bt 5 MNLOh v o Mo, D E Y

TN 230/ TEEEE o SRR 2 v TR ERM I
IBLIMP 72 1+ 9mTe-HM-PAO D4 % 7FAfi L
i

UL #8285 & VEFIZR
Figure | (= 5 it i 1) o /INI/RTEEE > 90 Tc-

HM-PAO 0##f5 %7+, 1L FIH 6 filicis v
BT LOLLFTH Y, K~ D 9¥mTc-HM-
PAO 0RO K F AR E NI, BEEF 3 H D 5
B T NG/ RTEEZE o EREE 1190 & EE
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Ratio of Cerebella
to Frontal Lobes

1.2 4
L]
7 L]
L] L]
18 1 »
[ ]
L]
L[]
0.8
°
L]
L]
0.6 1
0.47
0.2
Mild lModerate l Advanced
Spinocerebellar Degeneration

Fig. 1 99mTc-HM-PAO accumulation ratio of cere-
bella to frontal lobes in patients with SCD. The
ratio decreased with increasing the severity of
SCD.

T - 7eh, 2 OEF] T[RRI HITEEEE O iR
FOSERE I 58 H AT, Tr s FREE O JINIK/ BT
PHIE ORI 1.17240.110(Mean+S.D., N=4)
Thole., £, EEEIETTSICONT, /I
i~ #9mTc-HM-PAO DRI T+ % A 2°
B L.

Figure 2 (¢ 99MTc-HM-PAO 15 & Of 12[-IMP |
& BN/ RTEERE OSBRI o M A R, L B
9T BI-IMP oo B RETH - 2.
9mTc-HM-PAO 0 #f A% 1BL-IMP 4 & Y

LR Z 7 L 2 REFIE W LIEEFI T H - 7.

TRH #4515 5 PmTce-HM-PAO 0
AL/ AT O SERRIL % Fig. 3 1o, 6 4

Accumulation ratio
of cerebella to
frontal lobes

o Mild
e Moderate
Ao Advanced

42 (A

T T

BMrc_Hm-pAD ' I-IMP

Fig. 2 Comparative study of accumulation ratio of
cerebella to frontal lobes using #9mTc-HM-
PAO and 123[-IMP in patients with SCD. In
9 of 11 patients, accumulation ratio was lower
in 123[-IMP than in 9™ Tc-HM-PAO.

2 flcix TRH OBAR%, N/ RiEEZE O EFE
RT3z LB L.

Figure 4 (¢ TRH &% T BI-IMP ks L O
9mTc-HM-PAO # ifT L1372 6 4] o> /N/ i re
O AT, 9nTc-HM-PAO w4, TRH
FAMBICZ OB ER Lot o 24, 1% 2
B, KFLEZbD26lTH->7Tc. —TF5, 2PLIMP
OYE, TRH Afikic = ok ER-Lizd
D3IF, FAE2H, EKFLLbLO LHTH -7,
%7-, TRH &% 9" Tc-HM-PAO & 123[-IMP
T, NI/ BITEEIE O R 0 4k o> discrepancy %
R 2 e bz, £, 1 H O
ff]=1x TRH &715#% "Tc-HM-PAO 45 A
TR LEoIL, 2BLIMP o2 K F 20 L
fe.o WO LB o FEYER T, #mTe-HM-PAO (%
KT #&, 'BLIMP i EH %5 L7z, %"Tc-HM-
PAO SPECT # R HidT Lk7c ST, M
N O AR R BIEE S e > 7, Table 3
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99m

Tc-HM-PAO Ratig of
Corresponding Region
to Frontal Lobes

1.2 4 / /
¢ ey
1.0 é ?
— \‘ / \
%
0.8 1 &
0.6 1
0.4
TRH | () l(') -) l WD [H[E & ]E \ (+)
Temporal | Occipital | Parietal Basal
Seifebelly Lobes Lobes E|’.r(;bes Ganglia

Fig. 3 The changes of 9mTc-HM-PAO accumulation
ratio of corresponding region to frontal lobes
after TRH load in patients with SCD. Increased
ratio of cerebella to frontal lobes was observed
in 2 patients, unchanged in 2, and decreased in
2,

OIS 2 1.000 & L 728 o 4IRS ORMIN 4
Hifzo> RIERFOE &R

1. fEFZR

SUa%, i GiEf 9, SCD Hr&giii )

BSSIEE & 0 B TREO S B> X 2 HET 5.
FEF1 6245 6 ] A% L, Menzel type @ SCD L%
Wrs vz, A 35005 TRH FAfinisg o 1230-
IMP DY 75 S67% © Z{b & Fig. S icm¥. =
=T, PG T BT 5 12BIMP o44f % 1.000
& LB N 4T DA 0 B L % k4. TRH
A, TN B O W IC B v T G, 28]
IMP » 7 ) 75 v 20 tiE o icn, /WNET
FOMEN ALY BN TH -, kg Tco

25 % 3 £ (1988)

Accumulation ratio
of cerebella to
frontal lobes

| ——= TRH(~]
o-=--0 TRH(+)
T2 4
1:0
0.8 A
0.6 -
0.4 4

123l—lMP

99MT c-HM-PAO

Fig. 4 Comparative study of accumulation ratio of
cerebella to frontal lobes using **»Tc-HM-PAO

and 123]-IMP after TRH load in patients with

SCD. Discrepant response of accumulation in
99mTc-HM-PAO and !231-IMP after TRH load

was shown in 2 of 6 patients.

Table 3 99mTc-HM-PAO accumulation ratio of
delayed image to early image in various cere-
bral lesions in patients with SCD

99mTc.HM-PAO
accumulation ratio

Delayed/Early
Frontal lobes 0.988+0.013
Temporal lobes 0.97640.045
Occipital lobes 1.0084+0.046
Parietal lobes 0.9804-0.060
Cerebella 0.95040.022

N—4, Mean=S.D.

#:45% 1.000 & L7zpio, Aflici7 5 TRH #
#i > 9mTc-HM-PAO 0% 7 85 02 L &
Fig. 6 12753, #4125\ T3 9" Te-HM-PAO
OEFS DD VEEWHLZEEAE RN S
>tz Ao X # CT B L 8 TRH A7tk o
123 JMP SPECT, TRH £ 7§ ® %" Tc-HM-PAO
SPECT 0¥t X O 240. 43414 % Fig. 7 17
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(a)
= I-IMP accumulation
ratio
1.1 1
Temporal
1.0 4 Frontal
A parietal
0.9 | Cerebella
Occipital
0.8
0.7 4
0.6 |
T T
30 120 240 min
Duration

(b)
L I-IMP accumulation
ratio
i
19
0.9 |
0.8 A
Parietal
Temporal
Frontal
0.7 4
Occipital
sl Cerebella
30 120 240 min
Duration

Fig. 5 Chronological changes of 23 [-IMP accumulation ratio in various regions in a
patient with SCD (case 9). Accumulation ratio at 15 min was expressed as
1.0. (a) Before TRH load. (b) After TRH load. After TRH load, increased
clearance of 123]-IMP was shown in various regions, especially cerebella.

1. X CT T/, 8 o £/l Hivie,
123.IMP SPECT T EARHIH L LIS/ NIKIC s 1T
DR OHEBIE T RE ., £7 v TR
WIRTEEE © RUERE O T L 7% o7z, TRH
AR, BEGRICE VT, 1BLIMP R EIc s )
TIUAEINSEZ RSN, WG 9nTc-
HM-PAO SPECT 4, !23I-IMP L [ilfE0FT . Cd
5%, REER AR OBILERED b o k.

2. JEBIETF

63%5%, Atk GEfI11, SCD i)

WAFN604EI12H , A TRES A B, 624 2 J
CEEEREE LMD Y, ABET 5. AR, DU
BIOEBOIFA B L, SR L A TH
Sfe. &g, ERNRHR 2 7 — 175, WAIS
60 BiA T & i Dk > Tz, Fig. 8 ICAE o

X # CT, TRH i 21-IMP 15 X Of 9™ Tc-
HM-PAO SPECT o #Jiifl b 240 431414 & 73+,
X i CT T 7o/, BdE o> 2 0338 0 &
M. IBLIMP #5 & F 9"Tc-HM-PAO SPECT
T, WE L LINME~S OEEME T ER L, K
RGBT LN Th o, Eh, BIMP OJ)
TN~ DEEREA X VKT L T v o R/ e
W OMERIL T, 1B1-IMP Tk TRH T 0.420,
fifith 0.558 L LA &R Lic. —Jj, #¥"Te-HM-
PAO XA 0.659 7> & £ fi % 0.621 L3l
flKF L7z,

v. = =

9mTc-HM-PAO (3 MIfILHE 4 # — Al & L TH
N, FOEBEMERIRAL LT 510710,
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99
M Tc-HM-PAO

accumulation ratio

1.1 W
1.0 4 4 Parietal
%&’ Occipital
% Temporal
Cerebella
Frontal
0.9+
0.8
8,79
0.6 1
T T
15 120 240 min
Duration

Fig. 6 Chronological changes of #*"Tc-HM-PAO ac-
cumulation ratio after TRH load in various
regions in a patient with SCD (case 9). Ac-
cumulation ratio at 15 min was expressed as
1.0. No redistribution of #mTc-HM-PAO in
the delayed phase was shown.

LinL, 9mTc-HM-PAO o I 3L LT
14 R s o T 4 &, SCD B L Tizd
K, HPOLOMED onThs., ZhIT LD
L SCD 2B W T /N~ 9mTc-HM-PAO @
HEHIETLTEY, MEOKTFARM®EN, L
ML FOBRERRY Fry CT 2 WA E &
{—E LTWik, 22 T, 5H SCD B iz 99 Tc-
HM-PAO SPECT % {7\, EfRMIMRGT %47 - 72,
bhbhokga ¢ b FEEIC SCD B To/h~
» 9MTc-HM-PAO ORI TFLTED, =0
BB (X AREREE A AT 20T StV /NM/RTEEIE O
HRIEMWET T2 2 LdR&h. £, oK
BEbhbho BLIMP & v 7z & 4 k<
—HFTBLDOTHoD.

SCD 2 351) % 12B[-IMP & “mTc-HM-PAO 0

25 % 3 £ (1988)

N~ OBEREO ik i E OEFETE B A5 1
THRIEEV. Fig. 2 1R Lo & 9 IC/M/ Rz
OHEFEE 1R 9 47T 122-IMP o> 5 % 99 Te-
HM-PAO Il LCIEET b o7c. 2% D, WA
EAL OO HERE 7 o b R ORTEERE OERE A L
Yo LT HleT % & IBLIMP o523k Y 2> b
52 FERTENZS, T Hid ¥Te-HM-PAO
12X BN~ OHEREAEY b r v CT iz
WO L LT D LoREEEZIED L,
SCD T Z[-IMP O#FHK T i M oK F 72 1
Th, 7Iv - ) S r—ORFEORMEL
TEHEsRTWS Lo Llbhs, —J, BER
O3 2 FlIcBWT, Wi " Tc-HM-PAO o
SN/ TEEE D AEFE S 1BIMP o2 vk Y LK
EE R L, BLIMP officy Iy ) &7
5 — DG OT RN EBEE TS L, b ORIE
FICEREY 72 —FOREPBETHD LD

LHERlE NS,

TRH #&#i12 k5 *"Tc-HM-PAO D #Ef{O%
ftix, SCD o 6 fifrh 2 {5 T/ N/ HirgaEE O AT
o LREBHE LA, Li L TRH A#FICE TS
PN/ TTSEEE o 42 A L o BUS A 123-IMP & 99mTe-
HM-PAO & TH 75 2 EfIN 2 flicrbivie. >
£ 9, 1 oEER T TRH AR XY /NE/
URIE O AEFE I3 1B1-IMP T K F 25, #mTc-HM-
PAO Tk ofna g sns. ftho 1 plok
JSEW] T i TRH RIS X 0 /NiM/BisssE o 4
itk A% 1BL-IMP < LA %, 2mTc-HM-PAO T
BIR T &5 L7z, 2aun 240 TRH b4 %l
AN O RS 2 A o BRI, T S T
fwds, KOS EZ S5 b. TRH AR
DI O /N~ OHEFE & e+ % L, BIER O
345 2 5T 12-IMP o5 %N/ HITEEEE o 4R
BRI <, PEEE 2o v L EEAE O SCD Sy T i
Wiz ofEix ¥"Te-HM-PAO o TIRAETH -
2. ZoX 9T, HEEOBENCE Y, HEEKO
RN S 2 L& h, TRH AR LT
4 [l B T 0 BORGE #Y e A % ] e A HER &
e

123 IMP o> iR~ OB IERR R 7 1
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X-CT and SPECT in case 9.

123[.IMP SPECT at 30 min. (left) and 240 min. (right)
before (upper) and after (middle) TRH load
9mTc-HM-PAO SPECT at 15 min. (left) and 240 min.
(right) after TRH load (lower)

D 1 ONUCL 1 DE] COMPUTED  TOMOGRAPHY
2 .FT

] P
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Fig. 8

173

B IMAGE 1

25 % 3 5 (1988)

X-CT and SPECT in case 11.
123[.IMP SPECT at 30 min. (left) and 240 min. (right)

(upper)
99mTc-HM-PAO SPECT at 15 min. (left) and 240 min.

(right) (lower)

= 177 B IMAGE 1
=,_fcv1
v
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Summary

Single Photon Emission Computed Tomograph Using **"Tc-hexamethyl-
propyleneamine Oxime in Spinocerebellar Degeneration

Shimato ONO*, Masao FUKUNAGA*, Koichi MORITA*, Nobuaki OTSUKA*,
Kiyohisa NaGar*, Wang Rur*, Takako FURUKAWA*, Akira MURANAKA¥,
Shinichi YANaGIMOTO*, Tatsushi TomomiTsu*, Takeshi YASUDA**,
Akira TERAO** and Rikushi MoRITA*

*Department of Nuclear Medicine, ** Department of Neurology.
Kawasaki Medical School

99mTe-HM-PAO SPECT was performed in 11 pa-
tients with spinocerebellar degeneration (SCD),
and those findings were compared with 123[-TMP
SPECT. In addition, changes of accumulation of
9mTc-HM-PAO after TRH loading were studied
in 6 patients. In patients with SCD, cerebella/
frontal lobes accumulation ratio decreased, and
with increasing the severity of SCD its ratio de-
creased more remarkably. In comparative study
of 99mTc-HM-PAO and !2[-IMP, it was shown
that cerebella/frontal lobes accumulation ratio was
lower in 123[-IMP than in #mTc-HM-PAO in 9 of
11 patients. After TRH load, no definite change
of cerebella/frontal lobes accumulation ratio was

observed. Furthermore, discrepancy of accumula-
tion ratio in 9mT¢c-HM-PAO and in 123[-IMP after
TRH load was shown in 2 of 6 patients. Thus, it
was shown that there existed the difference of ac-
cumulation and the discrepancy of response to
TRH load of 99mTc-HM-PAO and 123[-IMP in
patients with SCD.

Therefore, these data will provide a useful in-
formation in evaluating the mechanisms of ac-
cumulation of 9mT¢c-HM-PAO and 123[-IMP.

Key words: Spinocerebellar degeneration, 9mTc-
hexamethyl-propyleneamine oxime (?mTc-HM-
PAO), Single photon emission computed tomog-
raphy (SPECT), TRH load.
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