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mCBF versus age
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SPM96 for Windows95
rCBF reduction with aging
Height = 0.001 corrected P=0.05

Fig. 2 b. Statistical Parametric Mapping (SPM) {2 & 5 J5j Al i it & 4 i & oo il o g
fir. RO MRI, T1 Sl mi{& b ic & 0 #als EAT B0 M T 453 #ids s 7 —
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Statistical Parametric Mapping (SPM) 96

rCBF reduction with advancing age

N=73 (19-87 yrs old)
Voxel Height = 0.001, Corrected P=0.05
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Statistical Parametric Mapping (SPM)
Voxel Height = 0.01, corrected P=0.05

Tc-99m ECD rCBF SPECT

Hemarrhagic infarct in the territory of the left perforating artery

Fig. 3 b.
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I1-123 lomazenil
temporal lobe epilepsy (left)

30min postinjection

180min postinjection

|

Fig, 4. MEECTADPAIZBT S "Pl-iomazenil SPECT 04 45.304) #% & 1804 fe
SPECT iifg. 1804 #% Tid, HREE~NY /I TYE » SHMEOS lr:.._f;u IR, HEER
i, FEOEMHME, RENTRIENMNEFEEORMIE T IL, TA»AME 3T,

y‘?d@g‘yiu{ﬂisc’w—?‘mifv “'*’ G ‘J”"

4. "*I-iomazenil \$H LA SPECT I h b %
VERI RO TA D ASERORHNZ BV TR,
FROLEE, MUREREL LS. TADPAFMHIZLD
g Ehi-Eo0+— 5 I+ 79714 Tl
WA 2 S VT ¥ K 2 GEAROEE | 2 h A
fRoOBEZE{AMLTHALTEY, KA
IR OB R i LS B3V,
T, PHRURC VI TEE A A=T T
Wit S B SR T R0, '“F—FD(; &5
P T A S N A SRR XN o SHHIE T A &
DCRBLTEY, HhoREx L) KL
L94. fhoisHE LTl iERdEicBir s
IR OFHEAZE T b D, IRRILHHE AR
FEW A PLLICIRRER TICF L, & 5 2 phEEaE
Mg A L CRMEI T UM 5. oo,
IO R & 20 B ELERE % 475 A HLEE O 3

A= TS

filfi (X 4w oE SP FC'I‘ DATIEHIETH 5, Wk
Hla % BE % 7 " -iomazenil SPECT (3 4:4F
u fiE 2 SR O Sz A T 537, thig
T’I—'f\"x S TEE I %24 L, ¥

OANEEEDOWRIZBITS GABAN/ XY
VTHE Y EHROMEGAREIN TV A,
Schlegel 5% 8 & U Kuikka 5 13/8= v 2%
2B 5 iomazenil SPECT ToO¥H % Hilk
LTwWwaAhs, Safefifr, SRRz I3EN)s
AONELE—E Lo#REHOA TRV,

(b) B33 ¥ Dy Z%ME

F783 2 Dy SEEISH L TIE, "1-IBZM
BLU, 2t b bBAEAEIE LT P
3— FAXN Y75~ (IBF) B3 3 h
7240 BLIBF A DL T Y — 2% Dy L
7y —b L EIEA T AL STy
AW ZoyH s FERGWT, N—Fru
R N B RS T Al T 7 AR SV



SPECT {2 &

S BRI GE 35 & OV (o IRk e 151

23 IBF

?N

Parkinson's disease

ZAN

Olivopontocerebellar atrophy

Fig. 5 SI-1BF 455 2 BEl) #1281 5 Dy

] :iiiwl ﬂllﬁ’)a‘fkﬁ"ﬂa'iflfll T YA AT
AT L, b v,

ZALERENTHZEHURETH S (Fig. 5).
¥ Y HTIIAERA~OYAA RN T
WA GEBEESN—-F X ATEKTT
2128 g MARBIIBIIAI DA A
yyfmka,f.mmw%mD:ptiy
O EMFENET LI L2 h, AR
b & ORISR OPEIZ R o ElifE S R

TWwh,

(¢) FINIPFUvAE—%

IHAL DEEBVTEHB I T
A= 7 IR IZHFEL, 7 AN
WO B A7 F 28 3 2 2 AR R A LRI JA A L
TR ELA R T SH LM E 2 Ffo. B, =
DIy AR= DA A= 2 7 RAIDFRE S
n, F/83 P~ —4 L L CTilfgeastE
B-NEX£Lya—F7=
bassy (B-3-CIT)idO b=~ (5HT) &
FNRIvDWMED T v ARE—S L A=

IN—F

J =

= 123
ATWhD, [=

2%

Shy-Drager Syndrome

w5 il At
i O L2

AR

Striatonigral degeneration

F/83 2K SPECT Wifg, N—Fr >
% ABMERIE T, BRI~ OYHH
WOTHHTHS.

Al TH A, WEEFES %1 ~ 3oL
WAL/ 0, HHIEHES 1 1Rl
DOWigE»rSRENS, Rt - AEEEAORK
IGHE LTI, FARIV P VAFE—L A—
SN EBIR=F ) VRO &
BESSHT AT RE T D, IFICHR TV HAHC T
HAHNBP F7 SHT FF v AK—
4 A—=2 »7 T, 926 ToORINTEEE T
TOERHET, = 7EETCORNEHTO
MR AR ShTwa, F/2, B
SV PGV ARE—FA AT IZBWT D,
[ R R R b O 29 B 12 B W TSRO
BAHE F A A SR TWLAY,

OBz, AAHRY MTEFIVY) RE
fk, 7HFnLa2) CHFFEE, F2R32 D%
HiE, o b=y S TEEKS MM A) A
Y EHBEIN TV S,



152 SPECT 2 & 2 M{EREIE D X U el =

I & b ¥ I

BEFOBEROFHMIT, BEIIgS AL —
HOFERIZEY, FeoEHE2 XL TEHT
E5ZLIIHD. SHOBMOBEZEDFILHM
MFEA & MR EREE A A - V7 IIBITL T
WS HDEHIFBENRD, Ihs OBESBEE
ER% MRI %2 & THEL NN R L ARHNICH
WBHZ LT L DA O  ARE B ORI
B L5 BL LA THEE 2B L EbR
5, T, MEFEORETHEZ L ERFEZ
HEFH 720, HERBREL NV TO MR &L
DERELETFEIHAVONDELEND .

X [

1) Kety SS:The theory and application of the
exchange of inert gas at the lungs and tissues.
Pharmacol Rev 3:1-41, 1951

2) Crone C: The permeability of brain capillaries to
non-electrolytes. Acta Physiol Scand 64:
407-417, 1965

3) Kanno I, Lassen NA : Two methods for calculat-
ing regional cerebral blood flow from emission
computed tomography of inert gas concentrations,
J Comput Assist Tomogr 3:71-76, 1979

4) Winchell HS, Horst WD, Braun L, Oldendorf W

H, Hattner R, Parker H: N-isopropyl- ['?%1] p

iodoamphetamine ; single-pass brain uptake and

washout:binding to brain synaptosomes and
localization in dog and monkey. ] Nucl Med 21 :

947-952, 1980

Mori H., Shiba K, Matsuda H, Tsuji S, Hisada K :

Characteristics of the binding of N-isopropyl-p-

['2%1} iodoamphetamine in the rat brain synapto-

somal membranes. Nucl Med Commun. 11:

327-331, 1990

6) Creutzig H, Schober P, Gielow P, Friedrich H,
Becker H, Dietz HS, Hundeshagen H:Cerebral
dynamics of N-isopropyl- (1231) p-iodoam-
phetamine. ] Nucl Med 27 : 178-183, 1986

7) Defer G, Moretti JL, Cesaro P, Sergent A,
Raynaud C, Degos JD : Early and delayed SPECT
using N-isopropyl p-iodoamphetamine iodine 123
in cerebral ischemia. A prognostic index for cli-
nical recovery. Arch Neurol 44 :715-718, 1987

8) Matsuda H, Tsuji S, Oba H, Shiba K, Terada H,
Kinuya K, Mori H, Sumiya H, Hisada K: Auto-
radiographic analysis of iodoamphetamine redis-
tribution in experimental brain ischemia. ] Nucl
Med 31 : 660-667, 1990

9) Gupta S, Bushnell DL, Mlcoch A, Eastman G,

<l
Ry

10)

11)

12)

13)

14)

15)

16)

17)

18)

Barnes WE, Fisher SG:Utility of late
N-isopropyl-p- (iodine-123) -iodoamphetamine
brain distribution in predicting outcome follow-
ing cerebral infarction. Stroke 22 :1512-1518,

. 1991

Kuhl DE, Barrio JR, Huang S-C, Selin C, Acker-
mann RF, Lear JL, Wu JL, Lin TH, Phelps ME:
Quantifying local cerebral blood flow by N-
isopropyl-p- [1231] iodoamphetamine. J Nucl Med
23:196-203, 1982

Neirinckx RD, Canning LR, Piper IM, Nowotnik
DP, Pickett RD, Holmes RA, Volkert WA, Forster
AM, Weisner P, Marriott JA, Chaplin SB:
Technetium-99m d, I-HM-PAO : A new radiophar-
maceutical for SPECT imaging of regional cere-
bral blood perfusion. ] Nucl Med 28 :191-202,
1987

Hayashida K, Nishimura T, Imakita S, Uehara T :
Filling out phenomenon with technetium-99m
HMPAO brain SPECT at the site of cerebral
ischemia. ] Nucl Med 30:591-598, 1989
Neirinckx RD, Birke JF, Harrison RC, Forster
AM, Andersen AR, Lassen NA : The retention
mechanism of Tc¢99m-D, L-HMPAO : intracellular
reaction with glutathione. ] Cereb Blood Flow
Metabol 8 [Suppl 1] : S4-S12, 1988

Lassen NA, Andersen AR, Friberg L, Paulson
OB : The retention of T¢99m-D, L-HMPAOQO in the
human brain after intracarotid bolus injection: a
kinetic analysis. ] Cereb Blood Flow Metabol 8
[Suppl 1] : S13-S22, 1988

Yonekura Y, Nishizawa S, Mukai T, Fujita T,
Fukuyama H, Ishikawa M, Kikuchi H, Konishi ],
Andersen AR, Lassen NA : SPECT with [*°™Tc] -
d, I-hexamethyl-propylene amine oxime (HM-
PAO) compared with regional cerebral blood flow
measured by PET : effects of linearization.]
Cereb Blood Flow Metabol 8 [Suppl 1] : $82-S89,
1988

Gemmel HG, Evans NTS, Besson JAO, Roeda D,
Davidson ], Dodd MG, Sharp PF, Smith FW,
Crawford JR, Newton RH, Kulkarni V, Mallard JR
:Regional cerebral blood flow imaging:a quan-
titative comparison of technetium-99m-HMPAOQO
SPECT with C'®0; PET. J Nucl Med 31:
1595-1600, 1990

Inugami A, Kanno 1, Uemura K, Shishido F,
Murakami M, Tomura N, Fujita H, Higano S:
Linearization correction of “"™Tc-labeled
hexamethyl-propylene amine oxime (HM-PAOQ)
image in terms of regional CBF distribution : com-
parison to C1502 inhalation steady-state method
measured by positron emission tomography. ]
Cereb Blood Flow Metabol 8 [Suppl 1] : $52-S60,
1988

Walovitch RC, Hill TC, Garrity ST, Cheesman
EH, Burgess BA, O'Leary DH, Watson AD, Ganey



19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

SPECT = & A N{BEREIEE S L AR EWsEllE 153

MV, Morgan RA, Williams SJ : Characterization
of technetium-99m-L, L-ECD for brain perfusion
imaging, Part 1:Pharmacology of
technetium-99m ECD in nonhuman primates. J
Nucl Med 30:1892-1901, 1989

Léveillé ], Demonceau G, De Roo M, Rigo P, Tail-
lefer R, Morgan RA, Kupranick D, Walovitch RC:
Characterization of technetium-99m-L, L-ECD
for brain perfusion imaging, Part 2 : Biodistribu-
tion and brain imaging in humans. J Nucl Med 30
:1902-1910, 1989

Friberg L, Andersen AR, Lassen NA, Holm S,
Dam M : Retention of **™Tc-bicisate in the human
brain after intracarotid injection. J Cereb Blood
Flow Metab 14 [Suppl 1] : S19-S27, 1994
Matsuda H, Li YA, Higashi S, Sumiya H, Tsuji S,
Kinuya K, Hisada K, Yamashita J : Comparative
SPECT study of stroke using Tc¢-99m ECD, 1-123
IMP, and Tc¢-99m HMPAO. Clin Nucl Med 18:
754-758, 1993

Nakagawara J, Nakamura J, Takeda R, Okumura
T, Seki T, Hayase K, Satoh K, Suematsu K:
Assessment of postischemic reperfusion and di-
amox activation test in stroke using ¥™T¢-ECD
SPECT. J Cereb Blood Flow Metabol 14 (Suppl 1)
1 $49-S57, 1994

Patterson JC, Early TS, Martin A, Walker MZ,
Russel JM, Villanueva Meyer H: SPECT image
analysis using statistical parametric mapping:
comparison of technetium-99m-HMPAO and
technetium-99m-ECD. ] Nucl Med 38:
1721-1725,1997

Chiron C, Raynaud C, Maziére B, Zilbovicius M,
Laflamme L, Masure MC, Dulac O, Bourguignon
M, Syrota A : Changes in regional cerebral blood
flow during brain maturation in children and
adolescents. ] Nucl Med 33 :696-703, 1992
Chugani HT, Phelps ME, Mazziotta JC. : Positron
emission tomography study of human brain func-
tional development. Ann Neurol 22 :487-497,
1987

Matsuda H, Seki H, Sumiya H, Tsuji S, Tonami N,
Hisada K, Fujii H, Kobayashi H: Quantitative
cerebral blood flow measurements using
N-isopropyl- (lodine 123) p-iodoamphetamine
and single photon emission computed tomogra-
phy with rotating gamma camera. Am J Physiol
Imaging 1:186-194, 1986

lida H, Itoh H, Nakazawa M, Hatazawa J, NIshi-
mura H, Onishi Y, Uemura K : Quantitative map-
ping of regional cerebral blood flow using
Iodine-123-IMP and SPECT. ] Nucl Med 35:
2019-2030, 1994

Patlak CS, Blasberg RG, Fenstermacher JD:
Graphical evaluation of blood-to-brain transfer
constants from multiple-time uptake data. J
Cereb Blood Flow Metabol 3:1-7, 1983

29)

30)

31

32)

33)

34)

35)

36)

37)

38)

Matsuda H, Tsuji S, Shuke N, Sumiya H, Tonami
N, Hisada K:A quantitative approach to
technetium-99m hexamethylpropylene amine ox-
ime. Eur J Nucl Med 19:195-200, 1992

Matsuda H, Tsuji S, Shuke N, Sumiya H, Tonami
N, Hisada K : Noninvasive measurements of re-
gional cerebral blood flow using technetium-99m
hexamethylpropylene amine oxime. Eur J Nucl
Med 20:391-401, 1993

Matsuda H, Yagishita A, Tsuji S, Hisada K: A
quantitative approach to technetium-99m ethyl
cysteinate dimer:a comparison with
technetium-99m hexamethylpropylene amine ox-
ime. Eur ] Nucl Med 22 : 633-637, 1995

Friston KJ: Analyzing brain images : principles
and overview : In Human Brain Function, Frack-
owiak RSJ, Friston KJ, Frith CD, Dolan R], Maz-
ziotta JC (eds) -, Ist ed, Academic Press, San
Diego, 1997, pp25-41

Beer HF, Blauenstein PA, Hasler PH, Delaloye B,
Riccabona G, Bangerl 1, Hunkeler W, Bonetti EP,
Pieri L, Richards JG, Schubiger PA : In vitro and
in vivo evaluation of iodine-123-Ro 16-0154 : a
new imaging agent for SPECT investigations of
benzodiazepine receptors. ] Nucl Med 31:
1007-1014, 1990

Johnson EW, de Lanerrolle NC, Kim JH, Sun-
daresan S, Spencer DD, Mattson RH, Zoghbi SS,
Baldwin RM, Hoffer PB, Seibyl JP : Central and
peripheral benzodiazepine receptors:opposite
changes in human epileptic tissue. Neurology 42 :
811-815, 1992

Kurokawa K, Jibiki [, Matsuda H, Fukushima T,
Tsuji S, Yamaguchi N, Hisada K : Comparison of
benzodiazepine receptor and regional cerebral
blood flow imaging of epileptiform foci in hippo-
campal kindled rabbits : a study with in vivo dou-
ble tracer autoradiography using 1251 lomazenil
and ®™Tc-HMPAO. Brain Res 642:303-310,
1994

Schubiger PA, Hasler PH, Beer-Wohlfahrt H, Be-
kier A, Oettli R, Cordes M, Ferstl F, Deisenham-
mer E, De Roo M, Moser E. Evaluation of a
muticentre study with Iomazenil-a benzodiaze-
pine receptor ligand. Nucl. Med. Commun. 12:
569-582, 1991

Hatazawa ], Satoh T, Shimosegawa E, Okudera T,
[nugami A, Ogawa T, Fujita H, Noguchi K, Kanno
I, Miura S, Murakami M, lida H, Miura Y,
Uemura K : Evaluation of cerebral infarction with
iodine-123-iomazenil SPECT.J Nucl Med 36:
2154-2161, 1995

Schiegel S, Steinert H, Bockisch A, Hahn K,
Schloesser R, Benkert C: Decreased benzodiaze-
pine receptor binding in panic disorder measured
by IOMAZENIL-SPECT. A preliminary report.
Eur Arch Psychiatry Clin Neurosci 244 : 49-51,



154

39)

40)

41)

42)

43)

44)

SPECT 12 & 2 IN{ERENE B X MR EREEHE

1994

Kuikka JT, Pitkinen A, Lepola U, Partanen K,
Vainio P, Bergstrom KA, Wieler HJ, Kaiser KP,
MIttelbach L, Koponen H: Abnormal regional
benzodiazepine receptor uptake in the prefrontal
cortex in patients with panic disorder. Nucl Med
Commun 16 : 273-280, 1995

Kung MP, Kung HF, Billings J, Yang Y, Murphy
RA, Alavi A : The characterization of IBF as a
new selective dopamine D-2 receptor imaging
agent. ] Nucl Med 31 :648-654, 1990

Laruelle M, van Dyck C, Abi Dargham A, Zea
Ponce Y, Zoghbi SS, Charney DS, Baldwin RM,
Hoffer PB, Kung HF, Innis RB: Compartmental
modeling of iodine-123-iodobenzofuran binding
to dopamine D2 receptors in healthy subjects. J
Nucl Med, 35:743-754, 1994

Briicke T, Podreka I, Angelberger P, Wenger S,
Topitz A, Kufferle B, Muller Ch, Deecke L : Dopa-
mine D2 receptor imaging with SPECT : studies
in different neuropsychiatric disorders. ] Cereb
Blood Flow Metabol 11 :220-228, 1991

Buck A, Westera G, Sutter M, Albani C, Kung
HF, vonSchulthess GK : Iodine-123-IBF SPECT
evaluation of extrapyramidal diseases. J Nuecl
Med 36: 1196-1200, 1995

Neumeyer JL, Wang S, Gao Y, Milius RA, Kula

45)

46)

47)

NS, Campbell A, Baldessarini RJ, Zea Ponce
Y, Baldwin RM, Innis RB:N-w-Fluoroalkyl
analogues of (IR) -2 f-carbomethoxy-35-(4-
iodophenyl) tropane (#-CIT) : radiotracers for

- positron emission tomography and single photon

emission computed tomography imaging of dopa-
mine transporters. ] Med Chem, 37 : 1558-1561,
1994

Innis RB, Seibyl JP, Scanley BE, Laruelle M,
Abi-Dargham A, Wallace E, Baldwin RM,
Zea-Ponce Y, Zoghbi S, Wang S: Single photon
emission computed tomographic imaging demon-
strates loss of striatal dopamine transporters in
Parkinson disease. Proc Natl Acad Sci USA 90:
11965-11969, 1993

Seibyl JP, Marek KL, Quintan D, Sheff K, Zoghbi
S, Zea Ponce Y, Baldwin M, Fussell B, Smith EO,
Charney DS : Decreased single-photon emission
computed tomographic [*23[] 8-CIT striatal up-
take correlate with symptom severity in Parkin-
son's disease. Ann Neurol 38 :589-598, 1995
Kuikka,]J. T., Tiihonen,J., Bergstroem, K. A_,
Karhu J, Hartikainen P, Viinamiki H, Lansimies
E, Lehtonen J, Hakola P:Imaging of serotonin
and dopamine transporters in the living human
brain. Eur J Nucl Med 22 : 346-350, 1995



