(F &)

E MMM REE 28T 5 18- IMP SPECT &
9mTc-HMPAO SPECT J& T I I & D M

R EHee BN S KID Efee Il HCe
BIE g HE Be AR SFle EP ke

EE EOMRMMEBE 166 L @ES 8 FlICBVT BXe £fMMiKE*ZHEL LT, BI1IMPSPECT
F 7213 ®"Tc-HMPAO SPECT % b Bl il it (fCBF) * B i L, IMP-CBF & HMPAO-CBF % JL#{ L 7.
EEGI OGN & AR, &R E R E OB EREN & IEREREMD 4 BEE T IMP-CBF, HMPAO-
CBF O 8t (F) # 8+ 5 &, FAEIZ 9 B.L#EET 5 #8T IMP>HMPAO, 4 $818C HMPAO>
IMP Tdh o7z, BMMMNEREE T ATEEBESBSIICLD, FL—% (IMP & HMPAO), #KEM
(BEEREM & OFE), PL—Y xHEMOLZEEHO CBFIZB LT HE LRI TH L, FL—
EXHERIZEEOCEBTE BN <, HEMIIIELHEBTHEETH - 72 (p<0.02~0.05). 'PI-IMP
CBF %, ®"Tc-HMPAOCBF & W &, BMii#H MR T > 7 X MIF ST w7zss, Bt
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MEMEEICHT MM REREGEIL, MEHTEEEDO LW EARKR IR,

L L ®I

N-isopropyl-p-['**IJiodoamphetamine (‘**I-IMP) &
¥mTc-hexamethylpropyleneamine oxime (**"Tc-
HMPAO) X, ¥ > 7V 7+ b3y 3rCT
(SPECT) |2 & B BB A A — 2 > Z8FA & L
TR SN, WL — Y ORMKEEEED 1T
DHERMIE SN TS,

7 v b ERWZERY IZBWVT, IMPIZHMPAO
EHATRE 1 EHEREDYE <, SILHFL B
Enb, HORITSA % HMPAO £ ) b B (X
By s EfmINTw5b. BARMICD, IMP-

* [E] 57 ABR % B I 1% 22 T 50
o 5] wEMNE
it 6811 H
BB 6% 11 A 148
BURIEE RS | KBk X EMEK 2-1-14 (S 540)
[ 37 K BR 7% B T {5 22 7 0
H O F K

(HBEZE 32: 131-138, 1995)

SPECT M3 #% HMPAO-SPECT X 1) & &Lk
B ARMFERHO I PSS AMITCNRDE EWVD
WEDL V. L L, TROSDOIETIE, £
BlZ BT 5 EEMILEIZIThR TV v,

AWFFE T, 120 I 5 14 A L P i &
12 BT xenon-133 (BXe) NIt E & IMP-
SPECT % 7:1& HMPAO-SPECT 2> & J& AT B IfiL it &
#i#% L, IMP-rCBF & HMPAO-rCBF #% Lt#; L
7o

II. WRELVAEE

1. MRES]

PR M REE 16 Bl L EHE B 8Bl R &
L7z, BIPER & E D Z KT NINDS O CVD
N9 & o 72, PHERIIEFEFIEEICTS594+9.1
#% (mean*tstandard deviation [SD]), BEREIZT
66.2+12.3 5%, Hb I3EFEHFIFEICT 14715 g/
dl, BEBICT 138116 gdl THEEZROL
Mol BRI EREEIREEEI LD
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Table 1 Regional SPECT-CBF values in normal volunteers and patients
with ischemic cerebrovascular disease

(A) IMP CBF-SPECT

Controls (n=28) Patients (N=16)
Region Right Left Un-affected Affected
Hemisphere Hemisphere Hemisphere Hemisphere
Central 51.8+5.6 52.0%6.7 41.3%10.8 359%11.6
Parietal 51.6£4.7 534%3.7 41.0+103 346+9.7
Frontal 56.1%£4.7 543%6.2 42.6+10.9 389%£11.2
Temporal 51.5%£4.7 50.9%5.0 39.6%+9.2 35.1£9.6
Occipital 56.0+4.3 56.61+6.8 45.7+9.2 41575
Hippocampus 454%6.1 455%23 334+9.0 30.8+8.7
Striatum 53.9+6.0 549132 41.3%10.5 36.8t11.5
Thalamus 57.6+2.8 58.8+5.3 424%11.0 372t114
White matter 28.1+3.6 27.2+54 219+6.4 18.1£7.2
CBF (m//100 g/min)
(B) HMPAO CBF-SPECT
Controls (N=28) Patients (n=16)
Region Right Left Un-affected Affected
Hemisphere Hemisphere Hemisphere Hemisphere

Central 50.5+4.3 51.2%53 40.7+9.2 36.1£9.4
Parietal 509+4.6 523+39 40.5+7.8 354+93
Frontal 525%4.1 51.7£43 41.1+114 389%11.1
Temporal 50.7£4.2 49.2+4.6 40.2+9.2 36.0+10.3
Occipital 53.1+23 54.8+4.1 45789 429+72
Hippocampus 46.2+3.2 464141 35776 322+8.1
Striatum 56.7+6.0 589+54 46.8+12.7 40.7+11.3
Thalamus 57.8+4.1 57.1+4.0 459%113 41.1£11.3
White matter 33.6+5.2 30.7£6.9 21.5+6.0 18.21+6.6

CBF (m//100 g/min)

(C) One-way ANOVA of rCBF values across the affected and unaffected hemispheres in patients with
ischemic cerebrovascular disease and on the left and right hemispheres of normal volunteers

IMP HMPAO
Region
F p F p
Central 73 4.5X10* 9.1 8.5X 107
Parietal 11.1 1.9X10° 13.1 3.0X10°
Frontal 8.1 2.1X10* 5.8 2.0X107?
Temporal 10.8 1.9X10° 72 3.0X10*
Occipital 10.6 22X10° 73 45X10*
Hippocampus 10.8 1.9X10°% 12.2 6.0X10°
Striatum 10.1 3.6X10° 1.5 3.9X10*
Thalamus 14 1.6 X10° 8.2 2.0X10*
White matter 6.6 9.1X10* 14.8 8.2X107
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Results of post-hoc test in patients and normal volunteers
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Region Tracer

CL vs. UA CR vs. UA CL vs. A CRvs. A
Central IMP NS NS <0.01 <0.01
HMPAO <0.05 NS <0.01 <0.01
Parietal IMP <0.05 NS <0.01 <0.01
HMPAO <0.05 <0.01 <0.01 <0.01
Frontal IMP NS <0.05 <0.01 <0.01
HMPAO NS NS <0.05 <0.05
Temporal IMP <0.05 <0.05 <0.01 <0.01
HMPAO NS NS <0.05 <0.05
Occipital IMP <0.05 <0.05 <0.01 <0.01
HMPAO <0.01 NS <0.01 <0.05
Hippocampus IMP <0.01 <0.05 <0.01 <0.01
HMPAO <0.01 <0.05 <0.01 <0.01
Striatum IMP <0.05 <0.05 <0.01 <0.01
HMPAO NS NS <0.01 <0.05
Thalamus IMP <0.01 <0.01 <0.01 <0.01
HMPAO NS NS <0.01 <0.01
White matter IMP NS NS <0.05 <0.01
HMPAO <0.05 <0.01 <0.01 <0.01

CL, left hemisphere in controls; CR, right hemisphere in controls; UA, un-affected hemisphere in patients;

A, affected hemisphere in patients.

CEL 2R EZEEA L -ERNESPT, BIR
BINCRERIRIEIZ D o fEBITH 5. HEIRALIZ
FRERA8H, BB RFITHo7. EFES
BliL, BEED \CHVIREESI 9Bl 5 8 Bl & BE
BEEEHEMNT—HT L L IGBIRL. RED
&2 B H 137,

2. RIEFZE

Bt E (L, Obrist DHEY IZHE> TN A v
F A 32 #RE2% S A 5 4 (BF-1400, Valmet) 2 &
D, WXe HHEEEAVTHIE L. HgkicH
BELZH =2 L ORERIREFIC 370 MBq O
13X e AP AR % FHE 10 53 FISHER & 15U
e lEL, 232 /8— R A Y FEFIVIC L DB
R M E (F), BbEEMEE (F), JKARH
HE Wy 2l L7,

R R ERT %, 7272512 ' 2LIMP (111
MBq) % 7213 ®"Tc-HMPAO (740 MBq) % AEH &
AK20mIT7 5 v 2 LTEIEL:. SPECT #&
RIIOERRI A < 5 A 5B (2 GCA9OIA) 12
BtV F AR 3) A—% %D1F, IMP Tid

#HE 15 1%, HMPAO TIE 5 50 & » HBAME L 7.
7 — 413 360 B 60 A1, 1 Hlad7-h 20 #hF
TI128X128 ¥ M) Z AIZTYNEEL . AT 4 R
[£1.08cm 4 ¥ %7 &) THIRMA ESNEILICE W
72 B #UR % BV T orbitomeatal line (OML) (24T
\Z SPECT #{E/ L 7. B{EFEHEH (L Ramp 7 4
V¥ — 3 L Chang % FlVa 7z, RIGHIEAREIZ
IMP 2T 0.045 cm™', HMPAO (2T 0.095cm™' C
»H5b.

IMP-CBF, HMPAO-CBF iz hZ#hA i &
LI1PAULEOMREH T TRIE L. IMP %54
TL72DOH% 11 5], HMPAO % %647 L 72D %513
Thol:.

3. T2

BATRM M it & 1 3BE R 12HE> T, *Tc HH W
B KBEFEH A 7 b (C) &R &
(average flow, F,) ZK®, TR X b Bl
& SPECT ZfER LillE L 7¢.

Fi=F.. (G/C)) n

C=BH"PlHLVIEI"Tc A7, F=F
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Table 2 Two-way ANOVA of rCBF values on the affected and un-affected hemispheres
of patients with ischemic cerebrovascular disease

Factor
Region Tracer Affected side Tracer x
Affected side
F p F P F p
Central 0.00 NS 39 <0.05 0.02 NS
Parietal 0.01 NS 6.1 <0.02 0.07 NS
Frontal 0.08 NS 1.1 NS 0.06 NS
Temporal 0.09 NS 3.3 NS 0.00 NS
Occipital 0.14 NS 2.8 NS 0.12 NS
Hippocampus 0.78 NS 2.1 NS 0.05 NS
Striatum 2.64 NS 34 NS 0.08 NS
Thalamus 1.70 NS 3.2 NS 0.00 NS
White matter 0.01 NS 4.7 <0.05 0.03 NS
BT R ML) WTHRE L7z, p<0.05 #FEE L7,
F, i, WXe 7V 79V AETHMELL F &
: m # g
F, W, %5,
F.=F.W,+F.(1—W,) ) Table 1 12 KA 9 B.L#IIZ 1) 5 IMP-CBF fi

RICEWEHLE. (A7 M EZERL) IR
SPECT DK, #EMHA T 14 A(OML+5 cm~
OML+6cm) x &t L4 A5 4 A 2D Thdst
B % GRKED 30~100%), #H 7 >~ b
EREE 2 VTR L TR 72,

CBF-SPECT (BT, MIFESE, #H (OML
+3~+4cm), FITHEE, A, SUR, HRUAE
(OML+5~+6 cm), H.0/hEE, JATARE, FI0H
Ll (BE) (OML+8~+9 cm) DEAMHIC 2.7
X2.7cm (10X 10 ¥ 7 *)v) ORFFEIE % A5 18
fEpraxE L rCBF 2 illsE L7z, F7cR ARSI
BWTIE, X# CT RIS AL ER & BOodHl L2 B
LB % #5E L rCBF R illE L 7z,

4. METREAR

2RI mean®=SD T/RL7Z:. B9 SBALICBW
T, EBIOLRE LM, BmAMNEEEDNE
R & IEFLIREM D 4 BRI T, IMP-CBF,
HMPAO-CBF % — JCELE&E 73 # 0 #T CHust L 7-.
MR EIC BV Tid, T RTR B S
ok b, L —% IMP X HMPAO), EEmHE
B (EEmEM o), ZEEH (ML —H L
FEEREM) % B9 S & X 4 CT RIS B

(A), HMPAO-CBF fi (B), &R.LHIIZEBIT2
R IO AR & AR, R i R i B ) o JE
E9R B & AL E M 4 F¥M O IMP-CBF,
HMPAO-CBF O —JCALE 5 HT D#ER (C) &7~
9. 4 BEROSEIL (FfE) (X, IMP, HMPAO &
b AR T p<0.05 TH Y, #EHG, MK
MEREEHO CBF 34 BB THEADIEDO LN
7z, 9 B F A IMP>HMPAO T - 72
DI, HITAYE, MTEEE, AUEEE, WSK RO
5 ERHL, F AT HMPAO>IMP Td - 72 DASHLL
ANEE, THTEZE, 5%, FIIHPL0 4 TH o
7o, 4 BEMIZB VT, Sceffe D FAREX FWVT
post-hoc RER X 1T o 7&ER % (D) /R L7c.
BOR T/ 3EFRE BEHOFILHEM 7212
FEFTREM B OA BEEMRBREL, AITAZE, %A
¥, OBRUEHE, HEEK, KRBV TIMP P
HMPAO L 0 &3 <Ch, HulvNgE, THTHEE, 90
MM BWT HMPAO 25 IMP £ ) 3§ i,
BEICBVWTR%SETHo72. TROLDFERIE, —
TEESHAHEOERE L (—H LT,
Table 2 |2 i PR M B REE D CBF 12444 5 b
L—4, FEEREM, LY FEEREMOR
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Fig. 1 Mean (=£s.d.) CBF values (n=38) for IMP-SPECT
and HMPAO-SPECT on the hypodense area on
CT and the contralateral mirror locus. Mean CBF
values in IMP-SPECT and HMPAO-SPECT were
14.8+4.1 ml/100 g/min and 17.6+3.8 m//100 g/
min in the hypodense area on CT, and were 34.7
8.6 m/100 g/min and 32.6 £8.4 m/100 g/min in
the contralateral cortex, respectively. Two-way
ANOVA revealed that CBF reduction was
significantly associated with the presence of
hypodense area on CT (p=4.2X10*), but not
with tracer (p=0.87) and tracer x hypodense area
(p=0.32).

BAEROR8%  RICEE S BT & 0 AT L
7. PL—HRERELEBTEEEYEDT, &
R ELANE L/ EE (p<0.05), FHATASE (p<0.02),
P L (p<0.05) D 3 B L EBTHEAZ
7. ML —H & EEREB O EAERIZ 2RO
ﬁﬁﬁ’kf ﬁﬁb: RO o7,

Fig. 1 |\ZR2 A ZE 8 Bl) @ X 4 CT IR U
BT % CBF fi & il CBF ftix IMP &
HMPAO [ CHEL L 7z, KRS BT IMP-
CBF % 14.8+4.1 ml/100 g/min, HMPAO-CBF i
17.6%3.8 m//100 g/min, Fx$HIIZ 3B \v> T IMP-CBF
1% 34.7+8.6 m//100 g/min, HMPAO-CBF % 32.6
+8.4 ml//100 g/min T ), CBF Ol KK
ll)lﬂ‘zku;t IMP 75 HMPAO &£ 0 B EMAIZH -

D LZRIEERES BT, PL—HF=
0.03 (p=0.87), CT KUK F=554 (p=4.2X
10%), KEEMF=1.1(p=032)TdhhH, CTHE}
WSO FAENEEIZ CBFEXET EE T3
FTHBEIEDPHLNTH - 7.

Iv. # =

BLIMP & %\ id 9" Tc-HMPAO (2 & % i i
SPECT (&, MMt #i % SEEOMEERL LT
BONDLIEND, HLDOREEIZBWTL R
RICH SN TEA, Lo LERRMICIMG b L —
HELTELLETCNTWEDNIE, WEH
MERERIIEON TV R, 8S-v A 7O 7 x
TIZE AWM EZIBELE LTI v MIZBWVWTK
721 1 [BERE L Sr-CBF {4 50 mi/100 g/min
DL AN)VTIMP IZBWT Sr-CBF &L TH
90%, HMPAO IZB\WTIii#180% TH ), IMPD
139 AHMPAO & LB L CEHFETH B, EaRf
FIZBWTY, B EEKmMEHoa >y b7 A
k& IMP-SPECT ®1% ) %% HMPAO-SPECT &
FTND EV)IEDL M, FFHEEIZE - T
HMPAO 2°IMP &£ ) ¥ CHTW2% !, HMPAO &
IMP i3[A%TH LD E VI HEb LRSI TWD
4Bl DFE T, IMP-CBF & HMPAO-CBF D%
B EENMoOMmMBRFRBEEL, MOIBAIC
Lo TR o T ERMICIIFEEELRD L
o7z, K& L HEIC 51 5 IMP-CBF {#,
HMPAO-CBF fEDfEH T & BE LI T F fE2°
IMP>HMPAO T& - 72D, RIvHE, f&?ﬁ%
WEK, HURZ EoLBMNESNESMTH D,
\Z Fflid HMPAO>IMP Td o 72 DS EF"L.‘/J‘;E,
JHIASE, 5, FINHAHG R SO RS
fThol:. TOZEDEHWE LT, BILFERMNAL
BT B OFREEDY IMP L D & HMPAO
D3 H5hv 728, HMPAO-CBF T IMP-CBF
E L T IMEEER AR MR IR I3 >~ b T X RS
DX W EREZ LN, KIMEHTIE H
L—HDA7 Y FBETLTEY, Ehhdboi:
WO D V< IROBEFROZLESL ML —H D
B O RO X ) R EHEHEDRIE
MEREIYT 5. SRIOZET, BIIMP OS5
st hElx mTc-HMPAO D1 6 53D 1 TH Y, *
DO B IANLF— T 9T LHELT
SPECT 7— 7 WED ETAFITHAE. ThHD
Z &A%, HEEMKMmEE T HMPAO-CBF O F i
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A IMP-CBF & W @h o 7-—REZ 2 Lz,
BRIMEE N L — Y ORRERICEETAIRTLLT,

L —HDhk | BHERER, SiLEk, A v MBREE
DA ic o B, BIGHERBO &SR E, &L
BHY, TNHDOBEIIOWT L IFRIICERED
VEEEZD.

5 I P o I P S B 0D R TC R 43 BT LS B
W, rCBFEICEEICHE L0, EERE
B—3EFEEREMORFDOATH 7. THDIE
(¥, rICBF D& T, SRE®L ML —FDR
Blhrbbd, BPrEEROBELREDOFE
WLEoTHEXINTWAZ EART. LML, &
DFEZIZ, BT 9L 3 EIC BV
TEDOONINIBE ot ZOEHBE LTI
FEREMICBWTHRMAEE T L KT
LTV BEA E BT L TV D EAANRIEL T
W3 Tk, RN E R E I ETIR RN O A
% 5T RGN BV T b BIRIEILEZILY 5 5 »
WIFEEEIC L 2 AR EERT O 72 0 1B SIS
HAEFE L, FEEMEBEMI B VT Mt EHMK
TLTWAMRMELEZ SN, AIFFEETHELR
72 X % CT IR IUSER I 1) 5 CBFfiiE, IMP,
HMPAO O\ § 12 BV T b 20 ml/100g/min L F
121, PET THllE S N7 AHZEIRAL o0 B i o &'
LB L TIZAFENHETH 72, ZOHEICB
WTh CBFEICRHEE L 52 Tw-Did, KIRIX
B—FtRORF DA TH 7.

%8 L LT, HMPAO CBF-SPECT i3 IMP CBF-
SPECT & L T, B, Itk id R K
WS, BRIRAI B AR 2812 BV OlN L 2
FREEIZIZIZFAFETHL LRI N 5
%, Bhol-mllods OEBIIBNT, WY
no b L —HH5REIEER, BRICHO LT Ch
TVbh et L TITK LENSH B,

V. ¥ ¢ 8

113X e Mt E & "PI-IMP SPECT % 7213 ¥ Tc-

HMPAO SPECT 25 JAT Bl = % #lE L, IMP

& HMPAO DMt R ERMEL HE L. 18
MERIREE I BT ARG T, IR E R B
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Summary

Intrasubject Comparison of Regional Cerebral Blood Flow between
N-Isopropyl-p-['*[]lodoamphetamine SPECT and *™Tc-Hexamethylpropyleneamine
Oxime SPECT in Patients with Ischemic Cerebrovascular Disease

Yoshinari Isaka* ** Takuya YosHikawa**, Yohsuke OHE**, Hirofumi NAkAYAMA**,
Tohru ABe**, Keiichi AsHIDA**, Masatoshi IMaizumr** and Seiji TaNaka™®

*Department of Nuclear Medicine, **Department of Internal Medicine, Osaka National Hospital

We compared regional cerebral blood flow (CBF)
of CBF-SPECT brain imaging in two brain perfusion
agents, N-isopropyl-p-['?*I]Jiodoamphetamine ('%I-
IMP) and **"Tc-hexamethylpropyleneamineoxime
(*™Tc-HMPAO), in the same patients with ischemic
cerebrovascular disease. In eight healthy volunteers
and 16 patients with chronic stage of cerebral
infarction, single photon emission computed
tomography (SPECT) data was normalized to the
count density of the tracer in the whole brain, and then
converted to the absolute units of CBF by multiplying
average '**Xe-CBF in the whole-brain.

One-way analysis of variance (ANOVA), grouped
by the affected and contra lateral hemispheres of
patients and right and left hemispheres of normal
volunteers, was used to assess the changes in pattern
of regional CBF (rCBF) among disease and control
groups. Regional CBF was significantly reduced in
patients compared with normal controls in all the brain
regions on both tracers: F=6.6-14 and p=9.1 X 10~
1.6 X107 in IMP, and F=5.8-14.8 and p=2X 107~
8.2X 1077 in HMPAO. F value was higher in IMP than
that of HMPAO in five of nine brain regions of
interests (the frontal, temporal and occipital cortices,
thalamus and the striatum), whereas F value was

higher in HMPAO than IMP in the other four regions
(the central lobule, parietal cortex, hippocampus and
the centrum semiovale). Two-way ANOVA, grouped
by the affected hemisphere in patients, tracer, and
affected hemisphere x tracer, indicated that effects of
tracer (F=0.00-2.64) and of affected hemisphere x
tracer (F=0.00-0.12) for rCBF were not significant.
There was a main effect of clinically affected side on
rCBF in three of nine regions (the central lobule, pari-
etal cortex and the centrum semiovale; F=3.9-6.1; p
<0.05-0.02). In patients with cortical infarction (n=
8), rCBF values of IMP and HMPAO were 14.8 4.1
m//100 g/min and 17.6 £ 3.8 m//100 g/min for the core
of the infarct, and were 34.7%£8.6 m//100 g/min and
32.6+8.4 ml/100 g/min for the contralateral region,
respectively. The contrast of IMP image was better
than that of HMPAO image in cortical infarction, but
this difference was not a significant extent.

In conclusion, our intrasubject comparisons in
ischemic cerebrovascular disease show that detect-
ability of CBF abnormalities in HMPAO CBF-SPECT
is roughly equivalent to that of IMP-CBF SPECT.

Key words: '?’I-IMP, **"Tc-HMPAO, CBF,
13Xe, Cerebral infarction.
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