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Fig. 1 A relation of mean CBF measurement between
123[.IMP SPECT and !33Xe inhalation method.
There is no significant correlation of the

CBF values.
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Fig. 2 Distribution of PaCO: values in the two
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Fig. 3 Changes of CBF in 5 subjects caused by hyper-
ventilation and a relation of mean CBF and
mean PaCO: between the control state and
the hyperventilation state. The rate of change
of mean CBF was 1.02 m//100 g/min/mmHg
PaCO:. @: CBF at control state, O: CBF
during hyperventilation
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Fig. 4 A relation of mean CBF measurement between
123].MP SPECT and 133Xe inhalation method
after the correction with the rate of change
(Fig. 3). They became to be much significantly
correlated,
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OFLRIZ I 5. Pickard 519 %, [FL < 133Xe
% J\»C normocapina (= 35+ 3 MIILFE © AL i3
FLFTH Y, ZoZ bR 0.53-0.25 m/100 g/
min/mmHg L #E L TwWs. £/, EASE,
135Xe 2 VT, HEORMADRER T 2 EEE & i I
MOBRE REFTL T2 0 ERE 13.9+29%
(3.6 %/mmHg of PaCO2 |Z#HY) L#EL T35,
Greenberg 19 3, 123[-IMP SPECT # i\ T%
{2 % 1.03 m//100 g/min/mmHg PaCO;: & # 45

LTEY, bhbhofRE LIFERBEOETH 5.

Lo L, Zokdd—EflzdaRic L TRER
% kw4 O Tit A <, hypocapnia, normocapnia
$ & O hypercapnia 0 3 BEC4MT 72 Bi A 0 EH D
BleRTHD AP EES. bhvbhix, 12I-
IMP % i CLRRR 2 SYHENC & % I o0 ZE Ak
CHT A EEE LT &R BeRICHO VTR

HEFICL-TRAEY, WFEODLLZIATHS .

£z, MMILEREEZ AR+ % 5 F @ H T
fe 7 A SOSHEPME T L TW b 2o, EiRomiER
o T fHICEEfES 5 Z LiFIEL <
V. REEIC VLR, CAUCHIIES T E S D, B
W1 PR X9 ISR FERE O v R
ZPIEPED —TE L CW L AERICROEND TH S
5.

DR O HECFEBlEE, AR Eok

W3 ROl F SPECT i+ LE L+ 5.

BRI IR 77 = S0 0L, BRI & BUE + % 72 Wi
2+ 5. MO ZE(LD, ORBECHRRIE £ 72
AWREIC L > THELLLDOH, QKT 24 E
DFENICE > THELZLD D, @WiHEICK > T
L=t onz REnidhiEnoin. bl
b, IREEH A4y HEOE VISR T 5 MLt o 21k
, BHRSCAMRRICGER T2 b0 LR T
I LTk e b 2o v, RER ORISR T ML 2 5
IELTHT 5 2 3 EEICIE L v, @
L2 2SN TES. —HICH
FT5 2 b RWICEHRR S0 THS.
WIS LT RER T R4 IS & 5 ML D%
LRI CEETLLELD Y, ETORMIEfHIC

T2 —EIELERTIIERICES EWvw) O

WTHD.

V. & @&

133Xe o A#: SPECT # Mhdat gL L, 1231-
IMP L RIEREI G v =h ATl 7R
7 = 7 —BIC & B BRI TR E ik o0 3l 2 4T - 7.

1) BRI OREE S 2 EE BEH I HRE
ok B ikt 5 &, 1=0526 T
MBI RO AN -7, Lo LBIEREDOREEY 2
NEDENE ZE L TE{FE 1.02 m/100 g/min/
mmHg PaCO: # i W THIEMH A /M IE+ 5 &,
WFHOERIE r=0947 L k) X bHT L HE
L7z,

2) IREEW AEEZBE LI WIRY, 138Xe Ik
A SPECT (C X % XLt ik i3 Fe4E D RIE
(golden standard) & 372V x 7\,

3) IBLIMP L[RHERIG v ~h 2 TR i<
A 7w 27 =7 —HEICHS < HILHRRE S fEh
EREELETH 5.

4) MR & T 5 558, BIRIMIRFE S 2
HEFFHMCEBLETRERLRWKELER
D—D>ThH5. Ko, FERCEMFHRE L AR
L TR O Bb & i+ 2 3550, REIR
OHIERH L WHRE T & Ok L ickgE 2 EH
T LRI, IRV ADEDEWIC X 5 FRfLE
BROMEVVLETHSL. zoffiiEke LT, W&
fifi # 22{t.2 1.02 m//100 g/min/mmHg PaCO2 T &}
ET 5 HEXEDLFRTHS.

OB, H32 MR IR i g e (199248, d0)
ICBWTHRE L.

X M

1) Winchell HS, Baldwin RM, Lin TH: Development
of I-123-labeled amines for brain studies: localiza-
tion of I-123 iodophenylalkyl amines in rat brain.
J Nucl Med 21: 940-946, 1980

2) Kuhl DE, Barrio JR, Huang SC, Selin C, Acker-
mann RF, Lear JL, et al: Quantifying local cerebral
blood flow by N-isopropyl-p-['23Iliodoamphet-

Presented by Medical*Online



228

3

4

5

6

7

8

9

)

)

~

~

)

~

~

EE ¥

amine (IMP) tomography. J Nucl Med 23: 196-203,
1982

Takeshita G, Maeda H, Nakane K, Toyama H,
Sakakibara E, Komai S, et al: Quantitative
measurement of regional cerebral blood flow using
N-isopropyl-(Iodine-123)p-iodoamphetamine and
single-photon emission computed tomography. J
Nucl Med 33: 1741-1749, 1992

g ¥, BUHAE, K ERAKES, Bloomfield PM,
ZWE— ®EFMY, f: N-isopropyl-p-['#]]
iodoamphetamine (1231-IMP) 5 X ©8 SPECT iz X
2 TR 72 SRy T R AL R R 0 i o0 DA 3. % PR 2 29:
1193-1200, 1992

Yonekura Y, Nishizawa S, Mukai T, Iwasaki Y,
Fukuyama H, Ishikawa M, et al: Functional map-
ping of flow and back-diffusion rate of N-isopropyl-
p-iodoamphetamine in human brain. J Nucl Med
34: 839-844, 1993

Kb OB, OHREER =WiE— 9% #, LR
KEB, RFE3XH, ;K R EOBKICKITS
N-isopropyl-p[!23]]Jiodoamphetamine D f5 F#: D &
fili—— & < ICHK LI B O 5E RlE——. B0 H
W I 134: 53-57, 1985

NHEFATE, FEEEG, FEREET, KARES,
KUEINHE, 9 A5¢E, fth @ 121-IMP iy v Fic
1317 % Crossed Cerebellar Diaschisis (CCD) o %
BlL HAMBEICBT 2 B, R4S 30: 189-196,
1993

FGE A, WS, DHEBFTY, BEiE, Wk
Bk : Joseph J5o> N-isopropyl-p[!231]iodoamphet-
amine (IMP) SPECT (2 k % M. CI )7t 15: 159-
164, 1993

NHEBFATY), RS, PR, KRRcE, W
JIK L PR A v = h 2 5 L 1BLIMP SPECT
12k % rCBF Sl o iEiE (193Xe W A #: & o Itk

31 % 3 2 (1994)

& PaCO: » i), H%E2 28: 86 (abstract), 1992

10) Kanno I, Lassen NA: Two methods for calculating
regional cerebral blood flow from emission com-
puted tomography of inert gas concentrations. J
Comput Assist Tomogr 3: 71-76, 1979

11) Odano I, Tsuchiya T, Nishihara M, Sakai K, Abe
H, Tanaka R: Regional cerebral blood flow mea-
sured with N-isopropyl-p-[1231]Jiodoamphetamine
and its redistribution in ischemic cerebrovascular
disease. Stroke 24: 1167-1172, 1993

12) Jennet B, Teasdale G: Dynamic pathology, in:
Management of head injuries. F.A. Davis Comp.,
Philadelphia, 1981, pp. 45-75

13) Tominaga S, Strandgaad S, Uemura K, Ito K,
Kutsuzawa T, Lassen NA, et al: Cerebrovascular
CO3 reactivity in normotensive and hypertensive
man. Stroke 7: 507-510, 1976

14) Pickard JD: Role of prostaglandins and arachi-

donic acid derivatives in the coupling of cerebral

blood flow to cerebral metabolism. J Cereb Blood

Flow Metabol 1: 361-384, 1981

ERIER, hndh—, W L, mAlRG, BRELE

K B A, b HERER IR T 5 rCBF filigth

DFEFKIEE, CO2 BEED LT & DI LU IE

IO T, FXEESE 26: 165-170, 1989

Greenberg JH, Kushner M, Rango M, Alavi A,

Reivich M: Validation studies of iodine-123-iodo-

amphetamine as a cerebral blood flow tracer using

emission tomography. J Nucl Med 31: 1364-1369,

1990

Odano I, Tsuchiya T, Seino Y, Sakai K: Quantify-

ing regional cerebral blood flow by N-isopropyl-p-

[I-123)iodoamphetamine (IMP) SPECT: a visually

stimulated state. J Nucl Med 31: 876 (abstract),

1990

15

~

16

~

17

~

Presented by Medical*Online



229

Summary

A Study on Evaluation of CBF Measurement Based on Microsphere Model
with N-Isopropyl-p-['?°I]Iodoamphetamine (IMP) and SPECT
—Its Correction with the Value of PaCO,—

Tkuo OpANO* ,¥Naoya TAKAHASHI*, Masaki OHKUBO**,
Hiro OHTAKI*, Eikichi NoGUCHI*, Yoshimasa HATANO*,
Yoshihiro YAMAZAKI* and Mamiko NISHIHARA*

* Department of Radiology, Niigata University School of Medicine
** Department of Radiological Technology, College of Biomedical Technology, Niigata University

To evaluate the regional cerebral blood flow
measurement with N-isopropyl-p-[123]Jiodoamphet-
amine (IMP), we performed 123[-IMP SPECT and
133Xe inhalation method on 9 patients with mild
cerebrovascular diseases and so on. A tracer dose
of 123[.IMP (111 MBq) was injected i.v. and the
data were obtained 15 min later. Regional CBF
was measured by the microsphere model and
arterial blood sampling method. However, mean
cerebral blood flow values was not in agreement
with both methods. We supposed the reason of the
disagreement was due to the difference of PaCO.;
when the studies were performed. Hence, CBF
measurement with 123[-IMP was performed on the
other patient’s population with loading of hyper-
ventilation before the IMP injection. Comparing

with the control state with normal breathing, we
calculated the rate of change of mean CBF be-
tween the state with normal breathing and the state
with hyperventilation that was 1.02 m//100 g/min/
mmHg PaCO3. After the correction with the rate,
we observed a much significant relation between
the mean CBF measured with 123[-IMP SPECT
and 133Xe inhalation method. When compared
CBF values with loading studies or certain thera-
pies, the correction of CBF with the rate of change
of PaCOg is one of the very important factors to
be considered. Moreover, 133Xe inhalation method
without the correction of PaCO2 can not be a
golden standard method for rCBF measurement.

Key words: !23[-IMP, !33Xe-inhalation, Re-
gional CBF, SPECT, Hyperventilation.
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