JSRT ©E®)
KEZIE

BREFREICE DM M - FRRE
B RS B - IR — OSSR A

M SPECT & PET OHLIREAH DR

Jo Hf P i L 27 B D B2 IR IS I T, I BR
RBOHEREITIRER T HE AR TOEBERERTH
5o HFIZ, B¥IME & (cerebral blood flow: CBF) X2
A4 1378 &: (cerebral blood volume : CBV) . iM%
FEHCR (oxygen extraction fraction : OEF) . JXf&
% 14 # & (cerebral metabolic rate of oxygen:
CMRO:) &V 7o/ 3T A—21% | MAT F15H M o>
HE L2 T2 HE R IR TH D, MK i i
SPECT 3LU* PO ik A PET OHRAARRL
T, LFEDIRIZIB T DIE RS EDEFRITD
WTR D,

1. BRIE SPECT DB L% R

B I i SPECT 2 1% . N-isopropyl-p— [ **] ]
—iodoamphetamine ( '#I-IMP ) [ 9"Tc¢ ]
—hexamethyl-propylene—amine oxime
(P"Tc-HMPAO), [*"Tc]-ethyl cysteinate dimer
(" Te-ECD)AAS VSN TS Y, Zivb o i
BN M LI U TR i X, — EHIE

THRVIA NIRRT R IR TS DT20

SPECT #RMIZLY WPt /3 An 24t T&E 2,
72> CHZ-IMP I ZAIEIE Bl R @< | e
EROEAEICENDZ D, MK s
rien ML e 32 C RS I RRAI C & R il M i of. 77 P
EOBWNIRLIAEHIN TS Y,

Fo, TR IINAMBEBRIT, IEEFITIEM
1 OIS 23E3E L C CBF #M2MG 55,
— 77 . SHBRSOMN R Bk He 22 - PAZE I LV if.
1T IR AR R AL TODEAICIE, HiHT
M8 TICRERNZIERL TWD 720 Afk
\Z CBF OEIMMMME T Ei3AE L0, S5, &
PHZE > CTEFRFLVLIK T 928 Bl 5 s 5§
BHZEND D, ZO BRGSO BTN B Tk RE
DOFFEELZRY | AT B REREE O BHAE EEFEmIZ B
THEHETHD,

CBF ZHH4257-012i%, SPECT #f4izk-
THLNDIGHLER N O B AT SN2, b —
T — e 5145 S HRA% T O BRI T R BE R 0
AT B A G T AL ERSH D, AJIBE OIS
FEZIFEBOFIEDFEL . Rt B M2 &
DEAERE GBI OIS AT Iy 7R

BT HEE, SOICEEE T — 2 BIERL
T REHE N ) BISCA Al 2 DR OB IRER i C
FIET2HIEREPRBNTHD, ZNHOFIE
Z = CBF EBIEICHOWTHE N L& L
L TR ED SN T,

2[-IMP % A\ /= Autoradiography 1% (ARG %)
1%, 2 2= RARET U KD IR A e
JE LEDR MO BERE FE (Ca) 33 L T8 CBE D BfRE
ERAWTBEMT THDH, IWEICLVELNT-
SPECT g, Ca I3AFHEA ) B%Z VTRt
HZLETC, 1 HOBRERILE 1 [\l SPECT #R%4 T
FEFEJ< CBF #H M CTE5E BMITIE THY I K&
LT3,

45 LA 7 150 W ELIBER Al 1E 00 5 ¥R N it %
Lo TERY BHMENRE CTHoT=0., B
JE A FEAEAL T BT D QSPECT 7177 AH3 B
FEEI, TR GO EIE A — 9 D& Tt
SR MR KIS L7z, 512, split-dose ¥
%A L7= QSPECT dual-table autoradiography 2=
(QSPECT / DTARG V&) IEIZRY, LigRe T &4
V' IINA %D CBF % [Fl— R A N Cffe A2 Y
B CEDINNTIe otz Fio, ARG ITIRET
DR — Y — I H A IET 5T LT YR LN
WOASHL, 1 [EOBRER 012 I 0 22 65 5 & 17 I
OB NES e o7 29, AT TD
AUTUWZBJREZ M3 1 [B]D A CrE &S Al gEL 72>
TRITREABEBICBOLTHERZS KD
(Fig.1),

08 BR T REREAM X . EER B RO Bea2 PAIERE
R 0L OB F R E IV, T2,
SE BN IR PN ISR AT (CEA) SoSHBNR A7 > MG &
fitt (CAS) 14 DI HE VEAEAERE O FEREY A7 & B E 5
HZENMESINTEY, IFATOEE/R2Y A7
fRtmL7en 79,

2. O JEEEA A PET (L AMMIEER « A3 274

150 FE§#k#H A PET 1% CBE, CBV, OEF, CMRO:
Z [RIRELC ot E B CEAHME— DERIRRATE THY |
EVVE RS2 A L, MG ER D 227053 FR FE A
DOFHIAS AT RETH D DD, 2 ML b ifn A2 2 oD
BRI A HTh D, EN 11 figklcko% i
R ILFEIMFIE LI, fH B O E BEAHE S



TR, Filin - 288 - T FIEICLOEZRICHE
HH

E2h
VB THDHN, 2SO IR BRI T
BB RETHD Y,

R i AR T oD = R X, Ak 3= B RS> SHE IR D
Bezg PRI LD RIE DR T THY, 18 MHIFE
Tl PR AR R AT B T i 7n & DB A
2L T—ED MR X DD, RPN E O
JRIRIC I D RAE DRI ZE T 5 & Powers D433 T
RS Stage 11, T 72 HEEFAH THHEA MBI
OEF L5 ZF & N T (misery perfusion) |~

BATT 2 100, ZORRBITIMIEIERIEY 27 A i<

TR A DI B T D3RR T 121
(Fig.2)

PO 1A A PET 1%, JRAIEL T 1 HOEEN
T ®0-COs, O-0s, BO-CO @ 3 FEIEDH A%
NERIE AL, NI EZ A TINTE
- A E 2L T5FIETHD, PO-CO,
V3 C PO R K IS S S AU L B3 57
D IS L OB R M BB CBF VA
HEND, PO-0dIfi CAEZ BE L LA L TE
XN TSNS, [Fl—fA T CBF-
CBV A& bE T 5L T OEF &
CMRO23K D BHND, PO-CO (FIfENI—
—ELUTYERIL, IR CHE B L 72\ M 2 CBV 3
HESND,

Steady-state {EIL, —EIRED PO HA%FHE
W NSRBI D L BB B D7D | R
D TERERF R LI R IR O RNE SR D B AL,
BEAHEDRRKEINEVIIEDRH LD, BIEICE
WTHEL DN Rx THRIMEIILTERY, BRI
MLEEFIETHD Y,

MR s 2 B & L7=F3 L LT, Mintun
SNBAFELT- three—step ARG 1EREIHIL TS,
ZOHEIL, EREHOW AL AFIv7 PET 7
— X475 CBF+OEF+«CMRO: ZE&ETHHD T,
ST I IRFR R ER M AN LB L 70D 19 7235,
three—step ARG {£TIE, & - —H—E 5% 125%
B RE D BB+ 03 IR T+ D TR I
TR TDMEEDN DT80 | AL A AR 0 IRE ] AR 1
IZ—EDEARANH -7, Kudomi HIL. H&EihE
DRIE/RFEREE | FRAT IS RE D B2 AT AL Al
Ed Ao ERE 7 aha/L 2B L., TERIEDR

ECThoT-ERBMAEOMELZSE L 017, =
NHDFIEOEANTEY | Fi sk B 5a i U e i
TRREVEDNEIR S TNVD,

SHIT, EED EREE - =5y fiERe PET ZE@E 0
W JAZRY | PERRERFRE Th -7 BRER .o
AHITRIL THUEENEA TWD, SR EI A
W2 IERR I COE SABHEE S, BT — &b A
T EHEE T D FIEO RGN L AZEENEZ
RIEARIL L TR A DS AT REIC 22D DD 8D 1819
*7- . & PET 3B TliE dynamic & —#HUEHZ
J o T arrival time mapping (B R~ >7) &2k
AT, CT perfusion (CTP) L[EIZED/RNTRA—H %
PG UAFDZENHEINTND D,

3. MEXVT 4 — DN ESIT RS

AT DN DW=, FARr 5% O iR i
EREDIIE TH], B IRFETROZ W &> 7 A THE)
REFHIlIC W T EEF A OE ML,
HAE. CTP <2 MRI- arterial spin labeling {E72E D
MR EDN AL K LD, L, SPECT 8
FOPET 236 DE EMES PET (ZL5ME R CHEE
KR E L CTREREETHY thEX VT ¢ —T
OO DR U EAMFET 50 2 CTHRHELL T
DEHFHREN,

HEOVERER EARI AL T EOHER b
FHEOIRBA K> & EA R D7
DOENFAFPED DN TND, IHIZ, TNET
BUS B IREECTH T2 H 72725 B8R - AT A—X
DOHEMMPAHEL2D D OHY | ZNHDOFRIE DGR
ISR HfESI TS,

4, FL8H

o MR 28 B 5 L 26975 SPECT s Tl
B-IMP Z V2 ARG {EIZ LMK D E &b,
7 /LY IINAMRBRA LA G T2 QSPECT /
DTARG VEIZ LM BR T RE D REA 23 e N LS4
TWb, —J7, PO KE# A A PET % CBF, CBV,
OEF, CMRO: % [H#2E & CXHME— DR R A
THY., MIEER T IHREICIN 2 CIMBE 35 T AE
ZE e MATENVREREAM 23 FTRE CH D, MMA T
TNh . ERFEFO RN A FRETH Y AT FF ol
D T EIREN IR OHE OB TS,



Fig.1

QSPECT / DTARG ALK 2ZFFFH KU RFAEIR
ERERENARFAZERER

Fig.1 QSPECT / DTARG {£(ZX2/NSEENRED ZESE 5]

Fig.2

SOIREAAPETICEL D IMEIR - BARASEHAIE

ERERENARFAZERER

OEF

CMRO,

Fig.2 YO #EiA A PET (T4 M4IEER - RS AUHHAIE 1 L% 72 PR SHEH IR PA ZEAE 1

iR Cld, 22 R RIKENREEI D CBF 75 28.9
mL/100 g/min THYEIEFE IR, 22T MHE)
HR Ak & 70 1% KM ED IR 3EIk oD CBE MK T 2388 2
KL TS (ARAD, 7B IIRARIZED
FRIEHERD CBF X RAFIC EHLTWDDS,
AT R B IR AR & Ao % KINEDRTEIR D CBF L5
DFLFE TR E L 72> CUNT, BEIERDS 6 HAlD 60~
T0%& LT 15~42%E720 | FEER Tl M DK
THREBIND, £ RIME RO CBF 1%
22.8mL./100 g/min THY, ZEHIRFIZ LLiE L CA faf
TIERTFLTNT, WMBLGEZETTND RE
EIN

e R B Eh IR AR & /2 i R AN EDIRAE > CBF
2% 32.9mL/100 g/min & CMRO, A 2.4mlL/100
g/min THORHMAIELLEGL T15%LL AR TFLTWA
(FRHAD) o 2 Kb Eh IR A i & e il R I 80 )ik 38
1. OEF 73 44.9% CTH V%Ml & bt LT 5% it
LCWD RRHED) , ZERTHHE~FATERED CBV 28
3.5mL./100 g THYORHMAIE LT 23% EH-L T,
Fe e BRC MR LA T IS 0O F EECIE B T M REHME)
B L7IRAE T, MIEIR-CHE LI A 23Rk L <
WDARAEZ S L TS (AR N) o 22 K- ER D
BRI ST,



2% 3CHk

1.

VEAS TEZ, MRIE, R E SR R K
SPECT/PET DR —IMIEREMR A ILEZTEDD.
A TN 2—51:;2012

lida H, Akutsu T, Endo K, et al. A multicenter
validation of regional cerebral blood flow
quantitation using [123I] iodoamphetamine
photon  emission computed
tomography. J Cereb Blood Flow Metab.
1996;16(5):781-93.

Kim KM, Watabe H, Hayashi T, et al

Quantitative

and single

mapping  of basal and
blood flow

split—dose 123I-iodoamphetamine and single

vasareactive cerebral using

photon emission computed tomography.
Neuroimage. 2006;33(4) :1126 —35.

lida H, Nakagawara J, Hayashida K, et al.
Multicenter evaluation of a standardized
protocol for rest and acetazolamide CBF
SPECT
reconstruction  program and  split—dose
1231-IMP. J Nucl Med. 2010;51(10);1624-31.
Yamauchi M, Imabayashi E, Matsuda H, et al.

Quantitative

assessment  using  quantitative

assessment of rest and
acetazolamide CBF using quantitative SPECT
reconstruction and sequential administration
of  (123)I-iodoamphetamine:  comparison
among data acquired at three institutions. Ann
Nucl Med. 2014 ; 28(9):836-50.

R F5 1S SPECT Z-fifi o 72 idA% AE B {5 o
B LR L RS R Y v — T
2007;16(10):742-52,

Komoribayashi N, Ogasawara K, Kobayashi M,
et al. Cerebral hyperperfusion after carotid
endarterectomy is associated with
preoperative hemodynamic impairment and
intraoperative cerebral ischemia. ] Cereb
Blood Flow Metab. 2006;26(7):878-84.

Kaku Y, Yoshimura S, Kokuzawa J. Factors
predictive of cerebral hyperperfusion after
carotid angioplasty and stent placement.
AJNR Am J Neuroradiol. 2004;25(8): 1403-8.
Ito H, Kanno [, Kato C, et al. Database of
normal human cerebral blood flow, cerebral
blood volume, cerebral oxygen extraction
fraction and cerebral metabolic rate of oxygen
measured by positron emission tomography

with 150-labelled carbon dioxide or water,

10.

11.

12.

13.

14.

15.

16.

17.

18.

carbon monoxide and oxygen: a multicentre
study in Japan. Eur J Nucl Med Mol Imaging,
2004;31(5):635-43.

Powers W], Grubb RL,

Physiological responses

Raichle ME.
to focal cerebral
ischemia  in  humans.  Ann  Neurol.
1984;16(5):546-52.

Powers W], Press GA, Grubb RL, et al. The
effect of hemodynamically significant carotid
artery disease on the hemodynamic status of
the cerebral circulation. Ann Intern Med.
1987;106(1):27-34.

Yamauchi H, Fukuyama H, Nagahama Y, et al.
Significance of increased oxygen extraction
fraction in five-year prognosis of major
cerebral arterial occlusive diseases. ] Nucl
Med. 1999;40(12):1992-8.

Grubb RL Jr, Derdeyn CP, Fritsch SM, et al.
Importance of hemodynamic factors in the
prognosis of symptomatic carotid occlusion.
JAMA. 1998;280(12):1055-60.
Lammertsma AA, Baron JC, Jones T.
Correction for intravascular activity in the
technique  is

oxygen—15 steady—state

independent of the regional hematocrit. J
Cereb Blood Flow Metab. 1987;7(3):372-74.
Mintun MA, Raichle ME, Martin WR, et al.
Brain oxygen utilization measured with O-15
radiotracers and positron emission
tomography] Cereb Blood Flow Metab.
1984;25(2):177-87.

Kudomi N, Hayashi T, Teramoto N, et al.
Rapid quantitative measurement of CMRO:
and CBF by dual administration of *O-labeled
oxygen and water during a single PET scan: a
validation study and error analysis in
anesthetized monkeys. J Cereb Blood Flow
Metab. 2005;25(9):1209-24.

Kudomi N, Hirano Y, Koshino K, et al. Rapid
quantitative CBF and CMRO: measurements
from a single PET scan with sequential
administration of dual *O-labeled tracers. J
Cereb Blood Flow Metab. 2013;33(3):440-8.
Ito H, Ibaraki M, Yamakuni R, et al. A
non—invasive, reference region—based method
for quantification of cerebral blood flow and

oxygen metabolism using oxygen—15 labeled



19.

gases and positron emission tomography. Asia
Ocean J Nucl Med Biol.  2025;13(2):126-37.
MORRSE, A B I, B RE 1. 150
HIA PET MAIZIT L/ MS FEEIEIC &

2B A BN IR A ) BIEL D HERE L5 HE R AT

FES. 2021:58(1):3-12.

20.

Ibaraki M, Shinohara Y, Watanabe A, et al.
Arrival time mapping with *O-gas PET for
cerebrovascular steno—occlusive diseases: a
comparative study with CT perfusion.
EJNMMI Res. 2025;15(1):20



