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HWiHESH TV, £, THEF 7 277 L1
KIOP L WINIILTE A # — P K, 99mTc-hexamethyl-
propyleneamine oxime (**mTc-HM-PAO) 7»:(H 3§
Sh, BIRICH SR 5 T 55710 Z ¢ 99mTe-
HM-PAO otk ~ D SEFRERF X, 2°1-IMP L
TR D ZEDIRBENTEDY, FEHRIZK > T
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A B EEEA

W EOERRE R s Z L b F s hTw
S, A I R P A e i 51 1 99 Tc-
HM-PAO SPECT # {7, 4ERUIRIE 2 Blgi+ 5 L
L0z, 12BIMP 5 XU ¥mTe-DTPA SPECT »
T AL & R L 7z o THG T 5.
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. ¥RELVHE

et R VE RS CRAINGNE 2 1, B 3HE 3
fil, BEREAE 4 ), PhEREEEE LB 10 FTHY, &
Bl W TIREBM 2 s S hTwb.

9mTc-HM-PAO, 23[-IMP 5 X () #mTc-DTPA
SPECT ffThs o 55, ##i% B L 0 %%k
Prefgit], Ry 2 —%, F—2INELRMNLEE
Table 1 (2553, Hy=-h 2 7 3EER (HSZ
GAMMA VIEW-T) # {#f L, —KICEGATLE
IZ13 Wiener Filter #, SPECT [ %/ #5k 12 1T
Shepp & Logan #:# A L 7. 7, '21-IMP
$ L0 9¥mTe-DTPA SPECT (3, 9mTc-HM-PAO
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Table 1 Dose, procedure for imaging, collimator used,
and data acquisition on 123]-IMP, **mTc-HM-
PAO and 99"Tc-DTPA SPECT
SPECT
wiamp " IGEM snTe.DTPA
Dose (mCi)  3-6 10-30 20
Early 30 min— 15 min- 30 min—
Delayed 120 min— 120 min- 120 min-
Collimator MEHS LEHR LEHR
Data Acquisition
Time/Step 40 sec 15 sec 20 sec
Steps 64 64 64
360° 360°

360°

SPECT ofifT# | LANIZATYY, Z ORHIZ
BEARSEIR D L 2 58D T s,

Lol THHNIFD SPECT (2o
T, FHFE TR IR & F PR & & Hoe
L, MEEMAH S ICRiTE 28R e L Icpl
 TEEEER (1), RREOHERERL 26l 2
CrsspedEfg ) (4), JRPRRLER & L TR
LTwWaflz TMERERI () & LTl £/,

X # CT L, WEESAL OIS G o i fl %
(+) L L, X6ICHEEERAE—IcEE SR
NERF L. £z, MLEEE (CAG) I, I
I A A3 5 T tumor stain AR » H L B &

(+) 1z, R EEIAERRE 2D H 56 &

5 K 12 5 (1988)

(+) 12, WEH O MR A LTl % (—
I2LT, Mg, MLz,

fds, MEEESIC 9mTc-HM-PAO M4 % o
fo SHEBNC ST, B & eI TE HE GRS
BT XY {';UIS% St 1T, oK)
2 BB K & % Z0OH Yy FE(T/C) # 5
HL, 281-IMP aJo FhHENE BEELL. &
BIZ, ZABSEI0H HAFIZHNT, GG
Ay M D %k H 7 v MEERHIL
B R OB L & " Tc-HM-PAO L 99mTc-
DTPA L TH#gL 7-.

I, % ®

JRREMERNESS (2453 %, 99mTc-HM-PAO,
IMP 35 L 08 #mTc-DTPA SPECT, X # CT $5.X
8 CAG ojif L%, Table 2 (2553,

JERMERRES 10 o> 5 &5, 99mTc-HM-PAO 0
CREIEEHEAE ) & 4B (BERSONE 2 41, SEANARAE 1 1,
PB3ENE 1 ) oo, TR sEdifty & 1 B (B s i)
IR, O Sl TRER Th o7 i,

| Gl oRENNE 2 Br &, DI & ik Tz o4
fﬁk’ﬁﬂﬂﬂﬁﬂiﬁxknniuﬁwf:. 123, IMP
FRICBE U<, Tinisdifly 2o iz <,
TR ERE ) & 3 B CRAMIANE, NBAE, SENsAE
% 1) (BB TZDIRTH > 2. '21-IMP 0 #14]
iz > T, AL e

123

1 o> BlilsinE < b

Table 2 The accumulations of 99" Tc-HM-PAO, 123[-IMP and 9*™Tc-DTPA on the early (E)
and delayed (D) phase, and findings on X-ray CT with contrast enhancement (CE)
and on CAG in 10 primary brain tumors

- wmTc-HM-PAO  '1-IMP wnTe-DTPA  yop
Case Diagnosis (CE) CAG
E D E D E D
1 Astrocytoma G 111 (—) ND (—) ND (+) ND (+) O ND
2 Astrocytoma G 111 (+) (+) (+) (+) (+) (—) (+) © (+)
3 Glioblastoma (—) (-) (—) (—) (+) (+) (+) O (+)
4 Glioblastoma (—) (—) (—) (—-) (+) (+) (+) ® (+)
5 Glioblastoma (+) (+) (+) (+) (+) (+) (+) ® ND
6 Meningioma (—) ND (—) ND (+) ND (+) ® (+)
7 Meningioma (+) ND (—) ND (+) ND (+) @ (+)
8 Meningioma (+) (+) (+) (—) (+) (+) (+) @ (+)
9 Meningioma (+) (+) (-) (-) (+) (+) (+) @ (+)
10 Neurinoma (—) ND ( ) ND ND ND (+) @ (—)

ND not done (+) hlghly accumulated (i) moderately accumulated ( ); not )t accumulated
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Counts Ratio
(Delayed/Early)

1.2

1.0
case 2

0.8 case §
case 8
case 9

0.61

0.4

0.2

0.0

9omTc-HM-PAO 99mTc-DTPA
Fig. 1 Counts ratio of 9%mTc-HM-PAO or 99mTc-
DTPA in the delayed to early phase in 4 primary
brain tumors.

Table 3 Counts ratio of 9mTc-HM-PAO or 123[-IMP
in tumor to control in 5 primary brain tumors,
in which 9mTc-HM-PAO was accumulated

Counts ratio of tumor to control

Case No.
9mTc-HM-PAO 123[.IMP
2 1.307 0.698
5 1.017 0.581
7 0.941 0.467
8 1.480 0.753
9 1.621 0.992

b MEER B E RO LS, PG 04K
KRB L 12 FERIETH - 2. ®mTc-DTPA n4EFH3,
REZHEIT LS HILFl© TEEER 2RL,
1 Bl o> B ARAIE & bR C %I T b TR

ZirL7c. X CT Tk, PREHOERHE
BAH B, 36 CEMMMIE 2 B, B3EE 1 F) °iE
WEDEA Y v 7R iR s h, 76 (B3EE 2
B, BEMENE 4 4, FREREARE 1 6) CREBI O —
RSB S hic. CAG icliL Tz, BE%

AT LA 8 Bl 5 5, 7 I THEEE L v UEEE
DIEF M OEF P BE s ik,

JEHE R I *mTc-HM-PAO D4 Z B o7 5 %
Bl 5, 9¥mTc-HM-PAO 3 X8 123.IMP o
FEBE R & TERE D » v > b H (T/C) % Table
3 Z5RT. ¥mTc-HM-PAO o T/C i3, 1 fjo&k
PERE 2 B & 1.000 DL EZ2R L, XHUIER B & [l
Fe3ERU EoEREEF L. —F, 12LIMP
» T/C ix, *mTc-HM-PAO kY ${€<, Livd
BIEFRTE Y LIRETH - 7-.

FEE T IC 99mTc-HM-PAO n4EfE# B iz 4 5
Bzt %, 9mTc-HM-PAO 35 X (8 9¥mTc-DTPA
ORI 2 %k o H v~ M E Fig. 11
Rt. 9mTc-HM-PAO 3 X (8 9nTc-DTPA O
HEbIT, 20h v PHBIETZFRLEN,
9mTc-HM-PAO TiHETF0EI& DL, ¥mTc-
DTPA TORTFTOHHBEHTH - 7=,

133, 9MTc-HM-PAO #5.1c%F L T it & Bl
VER D388 B IviL h o 72,

Iv. IEFIE R

1. 9mTc-HM-PAO DOERKNRHA Shizh o 1=
FEF (EFI 3). 66 &%, Bt (BIFIE)
X #CT Tix, AREEECHABICREL M-,
) v AIRICER S h B EE SR b hu i (Fig. 2A).
CAG TRHRIMICEE LEHELE 2 s hi
(Fig. 2B).mTc-HM-PAO # % 10 123[-IMP SPECT
T, PGB LU HREMER & b ICEERB L OE
BH D IRIEE ~ DR AME T L T Wiz (Fig. 2C, D).
—%, 9mTc-DTPA SPECT T, #Ififgik L
Bt & L ICER S EREN L S h iz (Fig. 2E).
2. 9mTc-HM-PAO QMM H D h =B HFIE
#il (EEFI 5). 31 8%, ZXit (BFHD
X#HCT T3, BE—kERshsEEr A
BIEHIE IR . 18, ARTHEIFMICE V)
BahTuws (Fig. 3A). 99mTc-HM-PAO SPECT
Tk X # CT ¢ S hicihric, @WEE2Y)
ik, %ML LI24 5 h iz (Fig. 3B). 1Z[-IMP
SPECT T3, #I8gicis T Mp&sps o4 2
B ahied, BEMGRCIRLRERMMBMETETRL
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Fig. 2 A case of glioblastoma (case 3).
X-ray CT with CE (A), CAG (B), 292Tc-HM-PAO (C), 123[-IMP (D) and 99™Tc-
DTPA (E) SPECT. e; early phase, d; delayed phase.
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B (e) B (d)

D (e) D (d)

Fig. 3 A case of glioblastoma (case 5).
X-ray CT with CE (A), 9mTc-HM-PAO (B), 123I-IMP (C) and 9mTc-DTPA (D)
SPECT. e; early phase, d; delayed phase.
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Fig. 4 A case of meningioma (case 8).
X-ray CT with CE (A), #mTc-HM-PAO (B), 123[-IMP (C) and ?*Tc-DTPA (D)
SPECT. e; early phase, d; delayed phase.
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7= (Fig. 3C). 9¥mTc-DTPA SPECT i, #Iiif%
BIXUHHMEG L LICEEH~OMEWHEFED 5
17z (Fig. 3D).

3. 9mTc-HM-PAO QRN A D> h 1§l EEE

5 GESI 8). 65 5%, Btk

X CT T, BidHEEPIcE—IcEEsh
% W5 238 & 7z (Fig. 4A). %mTc-HM-PAO
SPECT T3, #I#itg TV EELRA LN, %]
Wit D HEFE TR T S )7 235 & b7z (Fig.
4B). 123[-IMP SPECT T3, ##itg< Thagprsd
B BARohien, %HEI%TEERSET LKIR
{4 L 15 - 7= (Fig. 4C). mTc-DTPA SPECT <
Pk, HI%k L b, THRESER »Egsh
7= (Fig. 4D).

V. & ¥

TN 5 12 35 F D ML AR IE 2 % = & i3
B LEETH 5. UL, BIMP 2 Bl 7o
M ENTND D, JEEH TR IER IR & 3%
9, BLIMP OEAHMMSFEL vy
123[.IMP o retention 2345 H L& Wbt TV

HI~18 s S 1B-IMP oA R
FTREGIEIM TH Y, —H o BAAIECRINRNE, il
$EOREERBH D HE SN TWB T TH 51319,
SEobivbOSER T, SEMMANE, K3,
BERBNE 0 %5 1 filic TR MR BB L i
FTE v, UL, b oERICEIT S 12I1-
IMP ORI ICB L CB 6T, 120
— ORI ORISR < b b S, EEERT
SER] & AR U 2o W EER & discrepancy A3 b iz
OITEEEN. FOBELLTE, 7TIvye Ut
77 — RIS CHEBOBE VN, ORE
ERKILT 2 L, FO—IAERICKRY, £
MM F % T hEtE, QRMIERE o JE B ORIEIC X
HERMSK T+ 58N, nEPBTFLRS. &6
2, SROEFO > H, BEEHE 1 FTE, B
XV BIRIAASEE S, MITEEIELTHWS
FEEM AR S hiz. S S 0ERD, W3R o
TS 1t RN G L T3 b L ERD
iz,

9mTc-HM-PAO &, i D A A —VIZRA S
nTunalae-2 ARiobhbh ok T, K
FEMERRESE o 10 Frp 5 5] T, &L b o> #9mTe-
HM-PAO O#EFMED b7z, ¥mTc-HM-PAO
OFERE ~ O HEFEBF I s hTwvia .
ML KB FE % @il L 7= fsvatt: o 9°mTc-HM-PAO
AR 1< 35 W TR OBt I BT B e
RN IR T X 5 L+ 5320, BERERT
HOBRABHIN S D 2 L9 X0, ENEM
Ba~DE VAR 7z ¥ A3, 9mTc-HM-PAO o fi¥
Mg~ DHEBBF L LTEZLNTWVD., &BIT,
9mTc-HM-PAO (3 fE MRk~ 0 BLFME b #E &
NTHE D, R~ OHEHE L RS 2B
FHOVENEERETRETHH D). —F, ME
I E K~ 9mTc-HM-PAO 0 4EF5IC L T,
5 v b % 7z 88Rb-Cl 48R T o L FERIE O
BL BAF—EE R L, EEHoEBRIRG %

60 S THI2% L b Tng, Lid-> T,

T3 R~ 99mTc-HM-PAO o 4EfER % 5%
LU, IRHBELAEOHEMILE 14 55 L1,
WESE DSEAE T B EBALIC & - T, *mTc-HM-PAO
ThoBECHEMLE L BBt botEbh
%. 9mTc-HM-PAO o> fpéjiliss ~ DK Ic 8
Yz 5ETE LT, OmgnEo%Y, QS
Ck AMEREMOREER EXEZ LMD, EE
M DL T i, "Tc-HM-PAO A3 fiEk
SMEEL LB OREERE R T oY, SR
EREATAIEE ORI, BERETRTRE
HREz RS, L L, ¥nTc-HM-PAO i1kt
waEicih X VLT L vbh3Y. L
MNoTAME, PTc-HM-PAO nEifEiz R Lz
SRE Y, M7 — gD A A —CERLTVS
AL o L Ebh . fLERMBER ORE
$iIC oW, 4 A ¥mTc-HM-PAO & 99mTc-
DTPA W)t ElbE R LI L 25,
9mTc-HM-PAO (3 #mTc-DTPA (2 b L THER
ROV <, HBRIRE L TEEHIC
#£HH+ 5 2 LAVRE NI, Z OREE ~ D " Tc-
HM-PAO o BRIz B L8 Ul [EHE R ~
DHEEE, = OHEHEBT B U C MBI Rk
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oMy EbrvwbotBbhs, LaL, ¥Te-
HM-PAO $#:5.4 15-30 43 H o #5135 B i
B SEE S N T VB O AL A =i, #*
DEBEBRATER V. £, MEERFICHOW
T, luxury perfusion #®7- L 0L, i
520 1o, Sk, EEFIIC X D ARG A
ELBEbh3.

SEOBETIE, ¥"Tc-HM-PAO L 123]-IMP
& T, MEHE A~ DR 7 — o SR BREF A
bivie. iz, MEEE L HUERRO 7 v M
i, 9mTc-HM-PAO 0 J5 23 6 1T KT - 7z,
AL OREE, WA 0L O & ik
THL0LEX BN, FHESE ORI 2 &3 %
FHY LB LEbAS. £, WEKFIZEH
WD Z EITE D, BEEE & JEBH O R O 5B,
FIESAREL 55 Z L WS D, > E D,
9MTc-HM-PAO (3 il {55 o iy il 5 RS (o 2 K %
R, IBLIMP 3L . 7, VRN
FHIEAIERE RS v btk D 20k
i, MMRES ISR L, **mTc-HM-PAO 35 k(¢ 1231-
IMP SPECT #1795 Z L 3K FLAEHTHY, L
P LLEEICHRBHIITOHIRETH LD T,
SHIESBHRICHER S D Z L sh s,

VL. & ]

IR MRS 10 6112, 9*mTce-HM-PAO SPECT
EfTolc b 2 n, 5 CRMANE 1), 153
7], BERSHE 3 7)) ICHh DL o SRS Hh
7z. 99mTc-HM-PAO & 2[-IMP L # Wi+ 3 &,
EIE R~ DHEFER T 9MTc-HM-PAO 0} TK T
HY, LrLiliE CHEE Y — L 0 R I DERH
H T, EEICEFEL 72 9" Tc-HM-PAO (I,
99mTc-DTPA (2 H L CHRRER) 5 45K o (K T o %1
Bybiahot. 20X Hic, ¥nTc-HM-PAO
SPECT (3 Jiiihf#s o JHHEfEEH > —Bh & L THA T
Holc.

Faxk ez 5ic Y72, 9"Tc-HM-PAO o T4 % 15
VE LT vy EMBER&HICERH - LET.
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Summary

Single Photon Emission Computed Tomography (SPECT) Using
99mTc-hexamethylpropyleneamine Oxime in Brain Tumor:
Comparison of N-isopropyl-['*I]-p-iodoamphetamine and *"Tc-DTPA SPECT

Shimato ONO*, Masao FUKUNAGA*, Nobuaki OTsukA*, Kiyohisa NAGAI¥,
Koichi MoRITA*, Akira MURANAKA*, Takako FURUKAWA*,
Shinichi YANAGIMOTO*, Tatsushi TOoMOMITSU*, Akira WATANABE**,
Ryoji IsHII** and Rikushi MORITA*

* Department of Nuclear Medicine, ** Department of Neurosurgery, Kawasaki Medical School

To evaluate the blood flow in the brain tumor,
9mTc-HM-PAO SPECT was performed in 10
patients with primary brain tumors (2 astrocytoma,
3 glioblastoma, 4 meningioma and 1 neurinoma).
The accumulation of #mTc-HM-PAO in the tumor
was observed and semi-quantitatively estimated,
and these findings were compared with those of
123[.IMP and ?mTc-DTPA.

On 99mTc-HM-PAO, moderate to high accumu-
lation was seen in 5 patients (1 astrocytoma, 1
glioblastoma and 3 meningioma), while on 123]-
IMP SPECT in 3 patients. The accumulation of
123[.IMP in the tumor was lower in its degree

when compared with 9mT¢c-HM-PAO. Further-
more, in some patients the different uptake patterns
were observed between two radiopharmaceuticals.
Unlikely to 99mTc-DTPA, 99mTc-HM-PAO was
relatively fully retained in the tumor, even in the
delayed phase.

Thus, it was shown that 9°mTc-HM-PAO SPECT
in the brain tumor was a useful tool in clarifying
its regional blood flow.

Key words: Brain tumor, SPECT, 9mTc-
hexamethylpropyleneamine oxime, N-isopropyl-
['231])-p-iodoamphetamine, *°mTc-DTPA,
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