(R &)

4 ok IfL 7t &= tﬁ“'mlmu b L= Hu 7o mar ik =3 E

et w Bl

% PLIMP B X U “"Tc-HMPAO

SPECT A ML 777 = HE e

HB HE SR

EE w69 flicksun,

B

RiA Sd* P g

Q3 I G
Hrh R

KL A

193X e S MLFRBIE % 1P-IMP & % Lt % Te-HMPAO % i L

SPECT )it 4 # — < > 7 % 2HEFTV, M 20 BOSRIC B W TR it & ik L 72, IMP Jy

LR E, HMPAO &bk L ¢, #igekic TH I

K- T

e HMPAO Jjpi i i 2 3 137 85,

Fi R TEGE L £ O BB IK VBB LR T IMP iR & O A RIS, PN, TR THECE D - 7.
IMP Jjiifiidt, HMPAO i itk o> B B IK - (rs=0.761; p<0.001), [1& (rs=0.739; p<0.001),
/IR (rs=0.731; p<0.001) ICF5 W\ TEih - 7273, BAgefk (rs=0.58; p<0.05), K (rs=0.628; p<0.01) T
RT3 LM LT o 7. BIFEEICEIT S b L—H Oiikic X ) HMPAO ( 2 — i IMP Ll

MLTary bR IMMETFTHEEXOLNSLD,

Z OGO Tk IMP & HMPAO il b A2 1 fE

WO EFRTHEYIF S Z L TE AV, IMP-SPECT & HMPAO-SPECT (332 & L C ML 1 & S
D%, WO WP A O Tl b L — ORI TR ATRT 2R L Tn 2 L EX LR

L FL&®IC

N-isopropyl-p-['23]]Jiodoamphetamine (1231-IMP)
1 L O 99mTc-hexamethyl-propyleneamine oxime
(9mTc-HMPAO) iz v > 7' v 7 b I v s
> CT (SPECT) 2 & % JFiidififiiA » —¥ » 7
S L O EERRTH S . ZhHD b L—
FHEc OEBRICB W TR EBRER S, 20
JRIER OF A SLE S L Tna b,

Wi SPECT WifgaFAt <1, EtEAyic IMP

* KBRS TS
ot G BENE
T CSH10H 12 H
BARisZf 645 1 H 28 H
BURGER G - KBRS X M 2-1-14 (S 540)
] 37 AR Jo5 o i 5 2 i 5
#OWEHE K

(FZBE2F 31: 423-429, 1994)

{ A=Y D395 HMPAO (4 2 —2 L0 4 @il
FES LARMFI O =2 > b T 2 M <hbs Lnd
WERLERTWE 23D, FEMICIT IMP L
HMPAO D#REMAIC 51T 5 FHRHHIER MRt &
NTWBICTEFY, MLk B+ 2 @b
7. ARFZE T xenon-133 (133Xe) fipdf i &
(CBF) #f@#:+ LT IMP + HMPAO o J5Tli%
M R % {d I 3 v T I L 7.

I HR&EELVFHZE

1. 3 %

e EREE OBl dR e L. B 64, ik
34, EH9LERRT 50.1 5% (38~645%) TH - 7-.
2fliconT X # CT © FERE L ILfils M=
FREESSO Wz L 2R L. EEETY
BB R L2 DMANL LI, MEDHMIC
SWTHRHBAL, Kifik A TEF» S HFx.
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2. 5 &

MM 1%, Obrist D FHED 1> T~V A ¥
NI 32 KatiER > 2 7 4 (BF-1400, Valmet) (i X
D, 133Xe FEkic X - THIE L. FHEIRIC
BLEZ2l F—YH ==L h b LEHIBEC 370
MBq (10 mCi) o 133Xe A HAHAKZ Fiktk, 10
Sy O e L HOREE & MR 2 U 2
EL, Bl —TE OB MR —TE AN
B LT2as 85—k Ay PEFMICE YN
Bk (Fo) B X O MAE ks (F), KEAE
FHNFE R (W) 2 JUE L 7.

MMM RER T, 7272 bic ZLIMP (111
MBq) %713 99mTc-HMPAO (740 MBq) # 4= #
A 20mM/ 75 vy 2 LTHE LK. SPECT
FfgiZ EHRRL T < h 2 5 3EE (FY GCA 901A:
full width at half maximum 18 mm) 2 {f = %
¥Ry x—2 %2, IMP T3 #HE 15
5%, HMPAO Gt 50 %h 0 Bt LE. F—
%13 360 £ 60 Fia), 1 Kbz 20 F A iF T
128128 = h )V w7 2 iC TUEEL 2. 2T 4 R
J£ 1.08cm (4 v 7 & ) THIRA L AAEFLICE W
72 IR# R % F v T orbitomeatal line (OML) |23
71z SPECT % {Epk L7z, OML ick v IMP {4
& HMPAO D 254 23 TE 51—+
5 X D IHLERY 21T o 7. WiGFEAERE Ramp
filter 35 £ 0" Chang L% v 7o, WU IEFRE0E,
PRIV A VWS RATE M, IMP (T
0.045 cm~!, HMPAO {zT 0.095 cm™! % &R L
el

IMP, HMPAO fgZEic>WTFhFhbi &
4 1 2 AL B2 & TR FTMIIL R 2 JE
L7. IMP 2447 L7=D2 6 i, HMPAO # 4
TLEzoD3pTH -1,

3. F—Y98IR

Je T AN L A X BERRS D It~ C, P Te b %
Wi 1B R 1Y v b (C) & KM IR
& (average flow, F,) #k®, TioRIizL v K
i SPECT % {ERL LRIE L 7.

Fi=F,+(Ci/C)) (N

31 % 5 5 (1994)

(Ci= 37T 1231 & 5 it 99mTe H v b, Fi=hy
T AR L L)

Fait, 133Xe 7y 75 2ihclE L Fr &
Fs, Wg in b5,

Fa=Fr+W,+ Foe(1—W,) )

RickvBHLE CHIv b E7EL) F
SPECT o ik, #Ef =7 4 2 (OML +5cm~
OML +6cm) # &t k) 4 274 2>V T
S 90 % i GReKfiEio 30~1009), #&A 7 >~
FERRE 7 VTR LTk, RiETRD
ML >, 133Xe M Fifk & o FHBE L REH-ER
< 1,=0.993 (n=38)%, )i i B o> PR IR
coefficient of variation (CV) 7~13% (n=12), j&%
TRigE (n=13) 12 37 % JPFTMMLFt R B
L3¢ 19.2+46.6 m//100 g/ min (mean +standard
deviation [SD]), %l 31.1+5 m//100 g/min T

Ho".

Fig. 1 Regions of interest for CBF quantification.
(a)=OML +8 cm, (b)=OML +6 cm, (¢)=
OML +4 c¢m, and (d)=OML +2 cm. 1=
central, 2=parietal, 3=centrum semiovale,
4=frontal, 5=striatum, 6=thalamus, 7=oc-
cipital, 8=temporal, 9=hippocampus, and
10=cerebellum. Only the ROIs on left hemi-
sphere are indicated,

Presented by Medical*Online



LB R & AL b v — 4 A B Ao R o DA I 425

CBF-SPECT 23w T/ (OML +2~3 cm),
fEE, ¥EMS (OML +3~4 cm), piEElE, #4%
&, UK, %IEHE (OML +5~6 cm), Hly N,
BHIAZE, PO (HE) (OML +8~9 cm) @
EAmMANC 2.7Xx2.7ecm (1010 7 +v) O
TR E Awt 20 HPTEE L WP & e L
7= (Fig. 1).

4. HEREAT

fi%x mean+SD TiRL7-. IMP i sk &
HMPAO i ifi #t & © #H B (3 Spearman’s rank
correlation (r) THRE L. [R— b v —HiCBF
% Jay BT ML i Bk o> RES- 39 IE — STRL B 4 M T
g L7, IMP fiiffis & HMPAO i i &
MIEDH 5 HRETHE L. WFhoREICE
WTY p<005 #FHFL L7z

. # &g

IMP-CBF # J * HMPAO-CBF f % Table 1A
(Z2228K) ¥ X O Table 1B (F5228K) ic”4. Bl
NI, BAIALE, (UEEZE, WS, UKV TN
MRRICEEELBD AN -T2, AREEICEWV
T HMPAO-CBF 3 IMP-CBF ) 9 3 HFICIE
Mo 12 (p<0.05). FIEHZEIC WV T W I
HMPAO-CBF (3 IMP-CBF L v {, H&IC{kh >
7z (p<0.05). HICHREM, O, PIKICE
T it IMP-CBF 34 #ic HMPAO-CBF L b {,
Koz, PAEE, #EMAET <0.02H 50k
<0.05, U >T <0.05 & 5 v <0.01, /)
MR Ic p<0.005 Toh v, /MMILFHE DBk
255 IMP-CBF, HMPAO-CBF sk T £ kX
noto. ek 10 EFTEIO F {H 9, 80) 11, &K
BRI 35 W ¢ IMP-CBF 7% 28.5 (p=1.8x 10721),
HMPAO-CBF 7% 37.6 (p=3.6x10"2%) Ty,
HMPAO m13 5 23 IMP Ll L T h o7z, A
KBLEERICB W T kO i Td v, Ffhik
IMP iz T 27.3 (p=6.5x10"21), HMPAO iz T
35.1(p=3.3x10"2%) ©& - /=. Fig. 2 iZ[A]—f|D
IMP 3 X 08 HMPAO [ ki it & 7= 4.
% IMP-CBF, HMPAO-CBF o JjFTlEALHH
(r) %, BBEIKAE, RETKAE (BREE, B

Table 1 Regional SPECT-CBF values in IMP and
HMPAO

(A) Left hemisphere

Region impcer  HMEAO-
Central 5246.2 50.945 NS
Parietal 53.4+3.5 52.343.7 NS
Frontal 54.743.9 51.942.8 <0.05
Temporal 514+4.7 49.4+4.4 NS
Occipital 56.64+-6.4 55439 NS
Hippocampus 46.14+2.8 46.7+4 NS
Striatum 5543 59+5.1 <0.02
Thalamus 58.6+5 57.5+3.9 NS
Centrum semiovale  27+5.1 30.446.5 <0.05
Cerebellum 57.34+£7.2 65.3+3.7 <0.005

CBF (m//100 g/min)
F=28.5 for IMP (p=1.8 x1072!), and F=37.6 for
HMPAO (p=3.6 x10725). NS=not significant.

(B) Right hemisphere

HMPAO-

Region IMP-CBF CBF p
Central 51.9+5.2 50.144.1 NS
Parietal 52.24+4.8 51.3+4+4.5 NS
Frontal 56.1+6.3 52.543.9 <0.05
Temporal 51.6+4.4 50.7+3.9 NS
Occipital 56.244.1 53.5+2.5 <0.05
Hippocampus 46+6 46.343 NS
Striatum 54.345.7 58.34+5.9 <0.05
Thalamus 57.64+2.6 58.2+4.1 NS
Centrum semiovale 27.2+4.3 32.3+6.1 <0.01
Cerebellum 58.8+7.6 65.14+4.2 <0.005

~ F=27.3 for IMP (p=6.5 = 10-21), and F—35.1 for
HMPAO (p=3.3 X 10-24).

K, HE CEIMH.L), /MR W TR L
(Table 2). B IKHE 108 HFTIC B % 15 i3
0.761 (p<0.001) (Fig. 3), H'EicTiz 0.739 (p<
0.001), /NRICE W Tt 0.731 (p<0.001) T -
Tz, BEKREBERICH TS s IBTE 3 WAL & b
LTS, #hFh 0.58 (p<0.05), 0.628 (p<
0.01) TH -7z,

Iv. £ g

1B3Xe 7 V7 5 v 2R AEET T L BT,
JERBEYICHILRZ ERTES 2 L0 6, KM
WERAED BHE L LTA<BEHRIEH S T
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Fig. 2 IMP-CBF and HMPAO-CBF in a healthy 58
years old female. (a)=IMP, (b)~HMPAO

Table 2 Correlation between IMP-CBF and HMPAO-

CBF values
Region n I's p
Cortical gray matter 108 0.761 <0.001
Striatum 18 0.58 <0.05
Thalamus 18 0.628 <0.01
White matter 18 0.739 <0.001
Cerebellum 18 0.731 <0.001

rs=Spearman’s rank correlation co efficient.

729, ZolEo R IMP 2 HMPAO 72 X o
it SPECT & Bl U T 22 oM RAE A v = &
T 5. Wit SPECT (iKMo 16 % 15 FVE o
Wikith & LT o2 FE0 S % 0%, L HEHE
HOWME T E KA 2B+ 5. BRERM S
£ 0 AR OWE 2 ATHE T H 5 %, (YT
H Y, Kilalo BRMERG & gL EE s VB T b

314 S5 75 (1994)

65 T

rs=0.761
(p<0.001)
~ 60 1 a *
g [ A
g F AL, A A
B3 b A A, 4
55 + 4 A A AR
87t A o S (YN
= - VS
2 2 024G
=50 f Lo ath
% [ A, , ATy
; [ A, FY
<Ot 45 T Aﬂ‘ % A A A
& A
T 40 I 4 AA A
. A
35 4 ey i iy :
35 40 45 50 55 60 65

IMP-CBF (m}/100 g/min)

Fig. 3 Scatchard plot between IMP-CBF and
HMPAO-CBF values in the 108 regions of
cortical gray matter.

289 @R IS B S b L— o BRI RE th
Hha AR L+ % 50 3 JER N T H 5
75, BARZHER], MUk 72 v oM~ 7 A — 2 D
B ST W v e o, RIS ML S 7
#—4 L 133Xe-CBF o [nlfit#i 7 o ffaseh fiifi
RHEET S Z LS. il SPECT L 138Xe
M MR % OFR U 72 gt i i 0%,

WO Y HENT b ICBERINILO
Tdo 0, JELHRIPISREEE O v I I AL e i 0]
DNRE T HBEN I T TH 7.

LA v — % O FIAR 72 Seb i 1 R BR T
1009, 2 MMNICHR D A £ 4, WEEO Wz LT
b % 3D, BEMICE S OFMEE T Tl
FERRICH W RE 78 PR SE  fF 7E L 75w
$BSr-v 4 7/ m 27 =TI D ML 2 B L L
Ty MIBWT RN 1 [EEER Iz Sr-CBF
50m//100g/min @ v <X LT IMP (25 T#) 909,
HMPAO (25 W\W T34y 80Y% L#ilbahTH D,
IMP o (39 7% HMPAO L i L CE R T b
%13 #7- Sr-CBF » o #[#ix IMP-CBF 0% 9
7» HMPAO-CBF X v 1,35 <, Sr-CBF 60 m//100
g/min® L~ L, IMP-CBF (147 55m//100 g/min,
HMPAO-CBF (1) 50m//100g/min T& %13, &K
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WH9E T, ATEEIE, RIANE & KM M
fif = HMPAO-CBF 7 IMP-CBF & fik L TH S
28 5% BMERMEZ R Lz &3, HMPAO o
e MLFRE AL 22 & O WHERBIRY 12 X - T H A ]
ELEEXD.

AL T O KA EE J T e i i3, IMP-SPECT
< 51~57ml/100 g/min, HMPAO-SPECT < 49~
55 m//100 g/min o PRI H Y, HIAIE M FE
WFRD Pr—HF BV TLRLEHETH-
o, T b fEIT fEkH 5 D positron emission
tomography (PET) o f314-17 L334 L Tw
5. MRGMMFTE T HIELE, SURMFTE & kL
T IMP Ti3R{K<, #ic HMPAO Tix®%
oz, PET 2K 5 Mg, #RERE o Mk
RS LRERENY G RNE L L TRV, &
7z, IMP SfRIMLER I T BIE & A7 SRR I
BEKBMLEMFTR L ) L{EN0. bhbh ol
Fi3 HMPAO D MAERITE O MKMMLFitm»1hic
WA, IMP o BRAERT E O IR 16 &
gL TERWZ e RTbDEELLRS. IMP
OMGEAEER I, iR, RSLA OO KRT I
Yo THBISW D REELRDS. 20z L OEY
0, I IERE D R HERE, WA ERIR,
R—=% Y VPR EDOYRINIRIE, ZREL LD
REtE: LEE 5. BE&MAELSC IMP-CBF L
HMPAO-CBF o Jeff 23410 K & s - 72 D i /MK
IZBWTTdH 7. HMPAO o /NI il K
St 3 < PET-CBF2D 3 2 v i3 133Xe-CBF6 )
& HMPAO-SPECT o Lb#ghffsE T 5 s hTwn
%. Heiss 52D 13, HMPAO o/|Nj%ilL i i A
MO SR 2 NI R KN E D b E o &
HELTWS. HMPAO i ffiflgh 0 7 ) 7 5
VADBWZ EAREIN TR, oz LR
b MR O @A & R L T s LEX D
N3, 7y MBFEA—b IV FTTT 112
LR TEZOBERIFENTH Y, SHORK
FAPNETH .

HMPAO-SPECT o =2 > k5 = ki3
HMPAO o ks/ks (@) ##IET 5 Z LiC X v S
T 2% L) Lassen 0 HZE A T F X 2, Yonekura

513 PET-CBF 434 & HMPAO-SPECT D #Hf
T a DFILICE VETD EHRIELTWD2, L
L, o OFiEix HMPAO offiff=> k5 = k
R LT, HMPAO Jiifuifisrfi & PET-CBF
b5z 133Xe-CBF L ol 2z 3 iz 8
LiswneE v iE2» —fxTh 562029 a gE
AT - oA, IMILRE OB IE S L ods
CHBEL T s 2 b ER T E 162D,
Lassen OFIER S BWH T X 5 O [FH 72 KINIK
HELHBLEZ LR, MDD W ITBREE, W
M~ OB IR - Zx b h 5. ME LT
2 a fHIE R A 72, MEILHEE 238/ N S 1
52 ki3, AEOHENLTHRENASZLTH
D, FFTICEH SN T 572, HMPAO-
SPECT i T i M #RMKBE Y o> ke L 72 36~ 0
KRB O LB ERORPRE KT S
THEY, 20X ) RIRIETIE « FIEEERA R L
vz &1 Lassen HE 26 HiF ST 529,
DX ) EFITIE kel oNnT L EET 5 LEN
o EEZRD.

HBIKEE 2 317 2 IMP-CBF » HMPAO-
CBF o JIE i #1 B r.=0.761 i, # & mic &
HMPAO-CBF fio#) 50% 7% IMP-CBF iz L v
HATED L VWO TH L. WL —HiEFL
U iM% e+ % 2%, WFTAy i 3 i
To SERAFRIE o TeffEAS 38 54, SPECT {43 fix
MUFREAS I fh o> idBRE, LA R O FE# % sk L <
WHATREMENZE Z b D, AR T, L LT
IMP-CBF{fi + HMPAO-CBF{# o J3f i i >
THEAE L7223, 199Xe J BTl & & IMP-SPECT
CBF, HMPAO-SPECT CBF D#HE D ik, sk
BlcB T 2 FHMLRE, HHERERECS VWTLR
MPVELEZL. ZhLOBERICH>VTEHD
EHEEY CRETLITETHS.

V. £ &8

133Xe £ F-H MR & 2°l-IMP-SPECT,
9mTc-HMPAO-SPECT 7> & B ML & % B
L, l#kL7. IMP-CBF » HMPAO-CBF n#f
i HEKAETRET H -2, H%EE

Presented by Medical*Online



428 EE¥

TR ¥ O M © HMPAO-CBF %3 IMP-
CBF L L T R Kh > 72, /NI I 3 & &
HMPAO-CBF 7 IMP-CBF X v § &<, i
%k i3 IMP-CBF #* HMPAO-CBF L » 4 {&#
o fe. AETHE SN BRI 3 6 H 5 8B
HEhTws PET-CBF L 33—+ 53D Th
505, PRI DM iE G IS, b L—F
DR L B RFT O MAEREE S & CHRAER L <
W Lo EEZLNT.

BWEE L T A IEB LI ZH AV v EN
RELRBE AL SBER A H B OB, B KBRIREE T b
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Summary

Quantitation of Regional Cerebral Blood Flow by Single Photon Emission
Computed Tomography of CBF-Tracer Combined with Whole-Brain CBF:
A Comparison between 'ZI-IMP and **"Tc-HMPAO in Healthy Volunteers

Yoshinari IsAkA*-** Masatoshi IMma1zuMI**, Keiichi ASHIDA**,
Yosuke OHE**, Masaya OkAMOTO**, Tohru ABE** and Seiji TANAKA*

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

A simple, noninvasive method of measuring
cerebral blood flow (CBF) that uses single-photon
emission computed tomography (SPECT) of CBF-
tracer and whole brain CBF obtained by xenon-133
(133Xe) clearance technique was developed. In nine
healthy volunteers, SPECT data were normalized
to the count density of 123]-IMP or #*mTc-HMPAO
uptake in the whole-brain, and then converted to
the absolute units of CBF by multiplying average
133Xe-CBF in the whole brain.

The CBF values measured by 99mTc-HMPAO
CBF-SPECT was significantly lower in the high
flow regions of cortical gray matter (bilateral
frontal lobe; p<0.05 and right occipital lobe; p<
0.05), and was significantly higher in the bilateral
white matter (p <0.05 or 0.01) and the cerebellum
(p <0.005) compared with the flow values measured
by 123.IMP CBF-SPECT. Whereas, the IMP-
CBEF values were significantly lower in the bilateral

striatum (p<0.02 or 0.05) compared with the
HMPAO-CBF values.

Good correlations were found between IMP-
CBF and the HMPAO-CBEF values in the cortical
gray matter (r;=0.761; p<0.001, n=108), the
white matter (r=0.739; p<0.001, n=18) and the
cerebellum (r;=0.731; p<0.001, n=18). In the
striatum (r;=0.58; p<0.05, n=18) and the thala-
mus (rs=0.628; p<0.05, n=18), the correlations
between IMP-CBF and HMPAO-CBF values were
inferior to those of the other three regions.

The results indicated that the contrast between
high and low CBF regions in the HMPAO CBF-
SPECT was significantly less than that in the IMP
CBF-SPECT. However, this assumption is not
applicable in all of the cerebral regions.

Key words: Cerebral blood flow, 123-IMP,
99mTc-HMPAO, Striatum, Cerebellum,
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