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Fig. 1 Regions of interest (ROIs) on right ventricle (a), lung (b), brain (c) and background for

brain (d).
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Fig. 2 An example of the time-activity curve of lung.
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Fig. 3 Relationship between right ventricular cardiac
output index (COI) on anterior view with '?’[-
BMIPP or '#I-MIBG and cardiac output of left
ventricle (LVCO) with *™Tc-RBC obtained by
the Stewart-Hamilton method.
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Fig. 4 Relationship between mean cerebral blood flow
(mCBF) obtained by the modified FU method
with '®I-IMP and mCBF obtained by the Patlak
plot with ®"Tc-HMPAO.
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Fig. 5 Relationship between mCBF obtained by the
original FU method with '?I-IMP and mCBF
obtained by the Patlak plot with ®*Tc-HMPAO.
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Fig. 6 Relationship between regional cerebral blood
flow (rCBF) obtained by the modified FU method
with '?I-IMP and rCBF obtained by the Patlak
plot with *Tc-HMPAO.
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Tc-HMPAO

Fig. 7 A representative case. Regional cerebral blood flow (rCBF) obtained by the modified
FU method using '?I-IMP was lower than rCBF obtained by the Patlak plot using
#“mTc-HMPAO in high flow areas, while, rCBF using " Tc-HMPAO was lower than

rCBF using '?I-IMP in low flow areas.

»dH Y, COlAH CO mIFEATIHETH - 7= (Fig.
3). 7, Miox5®%25E35DAT Y b
55D H 7Y b D5 95.6-101.0% (97.9+1.6%) D%
FECTHENETH - 7.

FU %% & Patlak plot £ mCBF (&, y=1.12x
—4.0,r=0.833 (p<0.001) DERICH b, HELR
EEOHBBEAR & 7 (Fig. 4). fERDOEKKE
25 CO %EET S FU ik L Patlak plot #D
mCBFiZ, y=0.97x—2.40,r=0.667 (p<0.01) D}
RiCH D, FELEOMHBEAER LS, FUERE
HAHRBIK A - 72 (Fig. 5). FU Zik & Patlak plot
D 1ICBF i, y=0.84x+8.1,r=0.922 (p<0.001) ®
BfRICH h, IEDOMBRMR %R L7 (Fig. 6).

mCBF Ol BV Tid, Patlak plot 2 & 5

mCBF 2@ it IR T& TRME 2 RS s -
72%%, rCBF (3|2 & Mt T Patlak plot i % &
CEHLEL Y b ETEMEE R L.

Fig. 7 \2fA&M % FU &L L Patlak plot D
rCBF LB %R ¥ .

IV. EZEHLURER

IBLIMP % fiV2 72 FU &%, ffErDoIEREN
HHETHAHY, HIROMES*HE LTS, 4
EiE, COl LB -COxHVAZ L, Ao
DEF—FIEETHIEICLY, FUEDKE
MEBLUMEOBRER 72, ZOHR, FU
kX 5 mCBF &, *“"Tc-HMPAO 24 5
Patlak plot |2 & 5 mCBF & O/, KD FU

Presented by Medical*Online



290 #% E 2

LD DB HBBERE R L. AKIL BIMP
FritBhIRIR Mk & HBOTHR & X & Tiddh 545,
LLRGAT - 72 Patlak plot # & 'ZI-IMP #FHtEhIRIF
MFEDRET T, MEFIIRIFLMHEEERERL TS
09, Patlak plot {E(ZLBHBE L TRLBEER S
na. 28, HRELIGEFDS { SR AIMRE
EHELTBY, KEFRTHBRFET 20055
ZFLWEEZONEDS, #ED FUELS SR
REBEZHF->TVBHEDT, TNEDEBDI-OFKR
5T &% mCBF THREf L 7-.

FU Z&#ICHW2 CO id, SI-BMIPP % 7213 23
MIBG ‘LA ¥ ¥ » & 9mTc-RBC v 7— VA ¥ %
OB AT o -5 HBBIH» 555 NIRRT B
vy, BLIMP REATRFICHF H 7z COl 2 H R 7z,
FAEMIZIE BIMP 12X 5 COI & *Tc-RBC 12
X% CODPBIRRZRAVAERE N, COl IS
SRR LI O LBIEREE T — ¥ L35 1BETH
0, FA—HETHNIZFOEHEIKEL 2V
3T, SEORFHFEICHEIZVWEEZLR
5. DF N, #Tc-RBC & B[ #ANZ L W EL2 D
Mk TEURR 2 RO TBIFIE, PLIMP HEITEFIC
BHIZ CO ST RETdH 5.

FU ZED R Tid BI-IMP $5-%% 2 4® FU &
FRHWTWAD, B XUHOTF— ¥ % 5EE
THEHHDD, RKHFETIIHRSHSSIBITS
FU fE% 7z, BLIMP DERNENREL 5 5128
FTHROLIAIVOATLTETFVERELTEL
XA EWVESIRTEYY, 55ICBIFAFUERH
WTH FUZOEFICHREL E /T TIdRw
tEz2OND. EBE, KESIX2 5L FU fEIX
—ETHHEHRELTWAY, T/, HHUEIC
BL, SBIBHAT Y N eEETHLED
Hold, HBIRTITEL 28BLU 35D
TV PO RGEEETCHETRTHo72. Th
LOZ Ly, WMBLUMDT— 7 H5ENER,
FUMEBEIIRLEDDEEZONS.

FU 25 & Patlak plot # 0 mCBF % [tX 5% &,
B M 12 35\ > T Patlak plot {EA%8/NaFli§ % 4
mbhA LN, Zhid, ThITOELDOHRED
3 ) ®Tc-HMPAO DMHLEIC L 5D EEZ S

33 % 3 5 (1996)

5. rCBF (3312, SIMiEEICB VT FU &
THE/NFES A EmA A SN, i, Patlak
plot = T3K¥ 72 mCBF % % rCBF * BH ¥ 5 12
V272 Lassen D2 & 1), rCBF 8B LI TK
ERfEIC, BMFSC/NE REICHIE SN0
EEZObNL. T, BMFEBRIZOWTIE, ™I
DELANVFE—IZEBMDPODN 2 7S5y
BT RO LBV KE {, PI-LIMP O
SPECT #7 ¥ M @KFMIN ) 52 EDER
EEZLNS.
FUZEETIE, BT L TUTORESLE
ThHab. BXEE LPEL S L COIB/INEE S
ha7:0, LTERORSIPLETHS. 1o,
EHIGRICKR—F RAFEATE ZITRIE, COAs
W/NGFl S B TTREMEASH B DT, EHIR ST
FEESLELEbLNS. COlIEHEE® ROI XA
LDBER BEICH P LT E R S 2 Wwas, BRI
EERERI /Ny 72 75 ¥ R nwi-d LER
55 THA. /2, HOROI D FUMEICKEE
By L7700, HEABIIPONY 2757 2 R
FRESPLELEZZ 5N, FU EEL FU &R
B, EHORMEE TCmCBF *EH L TWwa 79,
HIAI R IIREBIIREH S 5354, mCBF 2L
ENHTWREEFRELTWAS, T2, LMESEE
BITIIMA»LD 2 )T 5V AAMET L, FUEIC
HEYRIZTUREMELHS.
KELDEFIIRRLNTWAEY, FU KR
< £ T2LIMP ORF~NORY AAh % EEILT S
FETHY), BARMKEZEDODERET S H
ETIE WS, LEDOSICEELTHITL, 2o
RMREDHEEZEL LTRIAVS %25, FUEHE
BIFRBH) D OBITRIEVES TH S Z LI
A, KBRHFH XA TOFBEIN TV RWERTH T
BTHhIVERLELFRLEZONS.

X i

1) Kuhl DE, Barrio JR, Huang SC, Selin C, Ackermann
RF, Lear JL, et al: Quantifying local cerebral blood
flow by N-isopropyl-p-['?I]Jiodoamphetamine (IMP)
tomography. J Nucl Med 23: 196-203, 1982

2) lida H, Itoh H, Bloomfield P, Munaka M, Higano S,

Presented by Medical*Online



ZLIMP |2 & % Fractional Uptake {EDeE B 291

Murakami M, et al: A method to quantitate CBF using
a rotating gamma camera and I-123-amphetamine
(IMP) with one blood sampling. Eur J Nucl Med (in
press)

lida H, Itoh H, Nakazawa M, Hatazawa J, Nishimura
H, Onishi Y, et al: Quantitative mapping of regional
cerebral blood flow using Iodine-123-IMP and
SPECT. J Nucl Med 35: 2019-2030, 1994

4) KEREE, AW R, EH & I 8, 65
B, EER0A, i RREV > ~vh 2T 2AV
72 N-isopropyl-p-['*I]iodoamphetamine (Z & 5 B IfL
it SPECT DR EBILE. BESF 27: 1311-
1316, 1990

Stewart GN: Researches on the circulation time in
organs and on the influences which affect it. 1. Pre-
liminary paper. 2. The time of the esser circulation. 3.
The circulation time in the thyroid gland, and the
effect of section and stimulation of nerves upon it. J
Physiol 15: 1, 1893

Hamilton WF, Moore JW, Kinsman JM, Spuring RC:
Simultaneous determination of the greater and lesser
circulation times, of the mean velocity of blood flow
through the heart and lung, of the cardiac output and
an approximation of the amount of blood actively
circulation in heart and lung. Am J Physiol 85: 377,
1928

3

-

5

~

6

~

7) Kinsman JM, Moore JW, Hamilton WF: Studies on
the circulation. I. Injection method. Physical and
mathematical consideration. Am J Physiol 89: 322,
1929

8) BliEE, MEWERE, FIEEA: GRIT ¥4

777 41281 HREEREE T — 512 & 5.0

BOMELRIEERE. HEFE 31: 1539-1545, 1994

BnEE, BRABRRE, BEW #E, HE F #E

B&: #aH -k - FEE KELL mCBF 2 H L

T BB, BRIEHR 25: 203-213, 1993

Matsuda H, Tsuji S, Shuke N, Sumiya H, Tonami N,

Hisada K: Noninvasive measurements of regional

cerebral blood flow using technetium-99m hexa-

methyl-propylene amine oxime. Eur J Nucl Med 20:

391-401,1993

11) #MHEEE, & EBR, FEHE, AHK—: P Tc-

HMPAO i & % Rt pufium i e &1L, BRFHR
25:197-202, 1993

12) if EER, MHEESE, FEHE, BE F K

A, AHK—: *"Tc-HMPAO % I\ 7z figh L i
DR ERHFEE. HEF 30: 499-505, 1993

13) Lassen NA, Andersen AR, Friberg L, Paulson OB:
The retention of (°**"Tc)-d,I-HMPAO in the human
brain after intracarotid bolus injection: A kinetic
analysis. J Cereb Blood Flow Metabol 8: s13-s22,

1988

9

~

10

~

Summary

Modifications of Fractional Uptake Method for 'ZI-IMP

Yoshiharu Miyazaki*, Masaaki HasHIMOTO**, Seigo KINUYA*** Ry0zo SATAKE****,
Hisashi INoue*, Jun SHiozakr*, Masamori TakiMoTo*, Hiroshi ITo* and Norihisa ToNaMI* **

*Section of Nuclear Medicine, **Section of Neurosurgery, ****Section of Neurology, Noto General Hospital

***Department of Nuclear Medicine, Kanazawa University School of Medicine

We intended to improve the fractional uptake (FU)
method which was developed to quantify cerebral
blood flow using '*I-IMP without blood sampling.
The quantification of cardiac output (CO) using first-
pass data was adapted to FU method while the original
FU method used CO which was estimated from the
body surface area of patients. Time-radioactivity
curves of the lungs and brain were separately obtained
by a small-field-of-view gamma camera. In 24 cases,
mean cerebral blood flow (mCBF) obtained by the

modified FU method showed the better correlation (r
=0.833, p<0.001) to mCBF measured by the Patlak
plot with *"Tc-HMPAO than the original FU method
(r=0.667, p<0.01). With these modifications, the re-
liability of FU method could be improved and the
modified FU method might be performed in the other
institutions.

Key words: 'ZI-IMP, Cerebral blood flow, Frac-
tional uptake, Cardiac output index.
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