|

) <

The University of Osaka
Institutional Knowledge Archive

Title TSR RLE D 7= b D SPECTES W& - B -

Author(s) |#H, ZF

Citation |AAXEZFHRARFSMS. 2001, 61(5), p. 208-214

Version Type|VoR

URL https://hdl. handle.net/11094/19542

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



O: =@

)

fﬁzéiﬁﬂl’ga)f_&b@SPECT%‘Eﬂi

RH

EXNYR B St

L — R R

Usefulness of SPECT Images in Helping
Radiologists Understand Brain Diseases

Kohei Hayashida

Nuclear brain imaging is able to show functional abnormali-
ties of lesions that are not detectable by CT and MR images.
The diagnostic keys of nuclear imaging in terms of clinical
usefulness are its early detection of lesions and determina-
tion of the efficacy of drug and surgical therapies.

In dementic patients, F-18 FDG brain images can be diag-
nosed as Alzheimer’s disease 12 months earlier than is pos-
sible on CT and MRI images, and can provide information
for effective drug therapy. O-15 water CBF images can pre-
dict the effect of Nicholin by assessing transient increases in
cerebral blood flow (CBF), thereby facilitating improvement
in higher brain functions such as orientation . In stroke pa-
tients, brain SPECT images with Tc-99m HMPAO can pre-
dict fatal cerebral hemorrhage caused by anti-thrombic therapy
by showing the decrease in count ratio (count ratio of infarcted
to contralateral area of < 0.34)in the acute phase and identi-
fying disruption of the blood brain barrier by showing
hyperfixation in the subacute phase. Brain SPECT with I-123
IMP can also identify “misery” perfused areas resulting from
reduced CBF and decreased vasoreactivity in the chronic phase.
This criterion is utilized for patient selection for extracranial/
intracranial bypass surgery, because patients with areas of poor
perfusion might be indicated for such surgery. Since nuclear
medicine images can accurately select candidates for drug or
surgical therapies, they will be beneficial in reducing Medi-
care costs as well as in enhancing patients' quality of life as a
result of the successful treatment.

With the advancement of technology, nuclear medicine units
that can simultaneously obtain CT images and can combine
functional with anatomical images will provide more useful
information for the diagnosis of brain disease.
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Hiﬁa)—“rf%i"li B (TR T 5 CT, MRIHE
REMI{% T H 5 BEFW$58 5. T4, CT, MRIZH
.Ea.i LW o BE % 517, ﬁﬁ@ﬂ#ﬁaﬂﬁﬁ"&: & ITHE
NZZEEDRETZ 2 X 91240, EEDOBE, HEFE
BOBFIZLEDO DL > T WD, —H, ﬁ@%u@
W, AR o B A lr"(ﬂvﬂ DFERE M 5 2 FEft L
TWADHIROCT, MRIE £121d, 49 L b HEHA o i
Wb EFVWR W, LaL, BEFEIRIE, RIS
3%, WH 2 ESELMEERIL, ZOMPLMOMW
BOBHFTE L. HEFAICLDWEIE, EREHRE LT
WAZLT BWEELRLTEY, D 5V i2i@8EHO
NMSPECTAT &L I3 M M FEE B OB S 2 RET S 9 2
THETHL. F, MKOEPHLLDDOVWEE< Y
O L ARUANDED R VERRE, 2 F ) IGEDRIMFFTE
LM TIIEESER IR 2 ERE 726,
[EFEIEHROMAEIL, RTEDsensitivity, specificity 3 X OF
BAOKIC X ) R b, —#IZ, HHizE (prevalence) DF|
BT LT, 5T RO 5% 4 (predictive value) 255 1)
e, Bl E . ORI XOEHIZ L D
BHahTwa, BlZiE, HHREI4 05 6 & Tsensitiv-
ity & specificity#%0.9 T 1LIE, preditive valueld, 8 HILL L
&7 ) EREROMIMEATE V. B, sensitivity & speci-
ficity7%0.5TH#LiL, prevalence & predictive valueld[d U T
b0, BEETLERD L, ERIEROMBEHEY: (Fig.
1). 7 EDOWFFERCR R ERER 2 AR % H W &b T
BOBVEEPLOEREERT L HELREL, ELw
HHR LA SR L, [EREE & I3 % Evidence-based medi-
cine (EBM) 2B X 5N TV 5. $FICHlp bt & T, MR
BOREFEHIHL 25D T, EBMICEI V7% 2 )7 TR
NFET LR RO L BMEARD NS, ZOFEKRT, %
HFB R T 5 CT, MRIEIE & BERERYIH RO RS M %
%9 F {MAEDETED 5 EREEHRE 7 1 4 — 1218
A EITE ) EREFDHROFTES.
AATIE, FEPETOML - RO % 33 LINSPECT DI
BZEFHIL, BRI OBRIEROBFOFIT & L2,

HAERERE H61% H55
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Predictive value

Prevalence

~NA XDEER

Predictive value=

(Prevalence)(Sensitivity)

(Prevalence)(Sensitivity)+(1-Prevalence)(1-Sensitivity)

Fig. 1 ~{ XDEHE

(A)

FR DLW & EHR T A

Mo e L E & b ICIMERECHTRDESIEZ, it
Ty A E B o T B, 1999 O [[E RO
B0z g, FROFHRIIZ0MATET14.6%, 80k
BET273% 40, 20054 3R BEIT2005 NED
LEFHENTVS., ZOO45BOERILIEEDOER
13, EEESRICIEETETHA). AL, TN
VN =i EOFROMIIIE, MRI(FERILGEE)
12 & BINOREEDZIZRD VB, 3 TICRAOIM
T ANF—RBITRFELRLTEY, BEFOFET
JEEEDHURAST X % (Fig. 2). HRAIHROBINIL, BE
ERAEDITIHBMRIL D H120 HERLBHITEL L wbh
TWh, TVINAT—IFOGBREDOHBUZ LY, ZWib
[EHEERDRICEDOLEEAHR TEL, COBEKRTLH

Erf 1344 H25H

Fig. 2 (A)7ILYNA T —i&
MDF-18 FDGIZ & AL EHAIE,
(B)7 LY N1 T —RDCTH

(B)

MABREICLARMBHIFEETHL. IWEEMIRED
SALOHETE S L LT, #H#%S L TPET 0-15
H,0 2 X A il E 12 T —l Mo ik & Bg 5 % Jik
Hdb. =) X1000mgik 5%, —BYED MHEMAEIE
*nBiE, R (orientation), SagfeSI (word
fluency), TRELFRFRAES (cancellation) % & D& KA FAE D
UFE RO, MTAERIIELA R h 72 (Fig. 3). Z
DI bk, —BEOMmFEE ISR O E T T,
BROBERNC, AR L EHHEE 55 VHTATE BT
REME R R LT3,

ISPECT MM 7SH DELE

BRI A N D 720 DEMFICIE, FFREINSC,
B ALY, FLRERCHINEAPLETHS. R
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Fig. 3 AT & 2 —BMERMAERIEO A E & SRS E

IMP 167MBq
Injection for 1 min

‘ 9min50sec---10mini0sec

Omin 10min 15min %

PARAMETERS

Vd=35(ml/ml)
Arterial MST=28(min)
Blood T
Sampling ii==S{min)

Fig. 5 IMP-ARGEDFIES &

£, MMSPECTOMik##Al & L Tl, N-isopropyl-p-1-123
iodoamphetamine (IMP), Tc-99m -d,l-hexamethyl propylene
amine oxime (HMPAO), Tc-99m - ethyl ctysteinate dimer
(ECD)AH 5. Wb RPN —IEA ST 2D TED
PRI iR 2 i3 5. Lo L, HGHEESE oM
W&, ~o5Ad R, BRI & EAEE A BT 2
JIEiE, IMP>HMPAO >ECDT® 5 (Fig.4). Ziii, 1-123
IMP?* acetazolamide (Diamox ) @ [l & St D EIEL 7 & Dl
MFEHEMOFEMIZ S EbDOTHALERTHAZ L ETRL
Twa., &KL, HADHFENEZINTVAED, 1-123
IMP-ARG#:1Z & 5 5 &l % |3 L8 A9 i Tl B R B As s
V. bhvbh ol T, BIREHE AV BiIRIRMmF » b
EHWVT, 11123 IMPH S 1054 ICBIIR MR %47V, &6
P LOSPECTE DAY ¥ MIRORREE RO Ty
BAo 71 2C0MED A7~ FllsE L, ARGED Y 7 b
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Fig. 4  SHEA MREH| & M7 OEARME D HEk
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Fig. 6 IMP-ARGZ&E&EPETIC & 3 MfED s (280 H— 7',
PSEFILORXH 5)

TITICTANBE N L, a9 B i i i E 17 O
(Fig. 5). SOA A2 & APETIZ X A ill5E 1 (PET-GAS#:) &
IMP-ARGERMSPECT % [6] HAZHEAT L, 246012 T RBxBIiIR
FURO MR % B L 74558, EHRHBIZR =0.743TH -
7> (Fig. 6). HMPAO &ECDIZ, &MLy CIImiticxt L
THMHEEITH L2 A%, THIZRAOSAHD T 1) 26
LawnZeThh, WllL@molts & offisFEcC
MK TR EER R TE 2 Lich b, $72, Te-
9ImDEFKL, Mo-Te¥ = AL ¥ —IZTW2OTHTe-99m %
Boh, REMREICOMIETE, 26|28, EXH
ROHER ENOICHBENIIL S, AFlREL %\,

SRR OIS EEIC B (T 2 R mO TR
MAESED 2P CIE, BEEMERAEC X 0 NI H 3R T3

HAREREGRE #6l& Hs5h
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Fig. 7 BEROSMH» SR E TOEE

. 5E0E 9 BRI TIL100%, 128Ff7%TlE83%, 3~4 H
HBTII35~45% D LN L. FHROHETEFEAHMRHS
LR 5 Evibh T A Y, EEIFSAE 2~6 FEE RO
BCIEEEFAC AR AT.5mI/100g/min LT TIIHZELE 2 D,
2.5m1/100g/min A L CIIHEF TEL RV EVwbhTw
3. WEEORENSFBEBET L L 2N (E 2%H)
OB MFEIE TIX, ARTEHIED & THTEBEICILAS S MG T 3
HAERD L. RHIARTTEIED S FHIEE I FIETL,
FATHETL, B CIImER L &> T 5 (Fig.
7). D& LEEDEREHIET 5 -OITREREND
5. S oREEICHERE L BET LT, BE,S 3
#1 B O EREOREEDI0%ILMEET S L FhLT5Y.
LA L, ZDEEEIIEI %5 MO fERREAT 1065 |21
2 5. ZORBIMOEBREDOTFHIE, FIE 6 RH LN DR
FRAEIRTIX36%, CTHATIZ55%, SEAE24HFH TODTe-
99m HMPAOIZ X AIMSPECT TId73% L bt Tw b, ik
SPECTIZ & 2RI fefte 0T, fili# 2z T2 O
AR b, ThbHIREM/MER <0.34T, HEM/IMK
> 1.5ThhiE, FOHEEIZE Y (Fig. 8)Y. T OHAH
KT, M %50(ml/100g/ml) &£§ 5 &, EMIZX, > 15(ml/
100g/ml) & 7 V) PET I %€ O R A FE5E A D I 1M BRI 12 — 3§
5. Tc-99mECD T I ZIZFA LETH V), FAFRBROLE
ERPSENRT V. TO L) LHELEET, SERED
LEWDPRIESN A DITTH Y, MESPECTIC & 5 iEHET-ll
DI TS,

HaMEICH (T BIBET A

FEEHT 23 LTI R A% < 7 B IREDTE IR ENT (Luxury
perfusion) T& 4. luxury perfusion | %D @ 7 5 Hi
SUuHICRONS. ZOHRITMEMEZI6HELMIZIZ9
%, 16~30BFMTIZ53% Ci20bh, BuliE 2L b D
b, COBHBOREO AN =X LI, HMEEEBOREMT

ER134E4 A 25 H

1.0 i
i 1 onon-hemorrhage
o ! ®hemorrhagic transformation
0.8 ' 16ml/100g/min
T 14~
o 1
’ 06 & | (38l = 50mI/100g/min)
= 1 %o ! 17.5ml/100g/min
% 0.4 — Q 'O A~
035 """~~~ 5
| % Hi 1
0.2 RIS
— . .
00— T T~ T 1
1.0 12 14 “16 18 20
FHElEE

Fig. 8 #Zf - aHEIEE & ABZEMA - /X EEIC & 2 Bl HH I OO T30

TEAG B O HE 10> 72 60 I HE B P I LBk L - RO K E 2
BHMEZIZAD AARRCIFEEEF I ZRZT. 202D
FE B OIS % 13 Lok EYE S, MER O MK
BICETL, b RFOETAALNS, LMK
RSP DEEFEIR T 2500 <, ILE O BB)FAETEA T
VWied, ZOME ISR AR L TIEEnL Tl 5.
LA L Z ORI AHIE RS L TE 5, M & s
BED 78 (uncoupling) & %2 5. MREERIIFERCHE L 2O
T, Mo, [EwsLw R Tds. 20X
3 RILFRBOT ¥ /855 » AL, IEERHEEREZ DR
WHAEMEEEOERTSH Y, XHCTIC & % @A MR
BB SNLE L —HT 2560 % . ZORIME
PIIHEFEROBEL R T2 00 T, FELLOHMM
IO EREL FITT. BEEO S S AT I Cluxury
perfusion % 7R L 7= SEISUIS B MM IZAE & 2 5. TEEPEY
(81695 H) < THRTHHED 5 BIHIEIC BT 5 MK F I
wmL, Zhiox LI TTEIE RV (Fig. 7). Wbwa
“Luxury perfusion” DIREEZ 2 LT\ 5a. T ORHEIIZIZMX
RCTIZIT, AMICEEMR Lo foRE R0, B
B (37695 B ) TIXFEFBIZMXFMCTIRICT, ERUEEPE-
T\>72. Luxury perfusion X XIILHTE 72\ ORITE A & (SFAT
TE VO THKIMIE, XHOMAE?SMEELRL S
EDPLETDH L.

Tc-99m HMPAOMKSPECT DFFZIR~D 7177 > + DTN
X, BICMEENZT T CMFIMETL T2 3 D0%
WMABEML TWABEEL DD, BEOEHA =X LT,
Tc-99m pertechnatate, Tc-99m DTPA DAHZEREADHRL &
WTW5B, ZWIE, FEDSOFBIZE VREFRL 5.
BERAE6 HETH Y > ORI, MlFH H I L
7= ikHE I Zhyperemia GBILGE) TH 5. Lo L, HZEFAE 7~
4E BT 5 4 7~ b OB, hyperfixation (GEEF)
T&5H. ZOhyperfixation® 7’ L7258, BRIMILHTIZIE LG
HASEIREET, @M ISR L 2 5 (Fig. 9).
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Hyperfixationf81& D21k

Tc-99m HMPAO
DAY 11

CBF CMRO:z OEF

Fig. 9 hyperfixation & 184 M7 F 38

RIS 5 1T 3 EEATRE S BEEB O RE

ML B 2 & C rEleifJ‘?[%mlf‘Tifi_F“#‘é &y i'ﬁ’
IMEASPEGR S % 72 3 o L 7 JiE A3 LABBR T fis G A8\
C % (stage If). S SICHBMEREORMERZ 5 L4
IR T L, fCH#F s 8\ T < % (stage T1EE)
(Fig. 10). #Z THNIEIRIBIED DstageMEE TV, M
ot & e L7,

ARt ML HE Bk (CBF) & B ML (CBV) D M (CBF/CBV) 1, il
BOWRIREL KL, E2E I ISIEER T RE DM .
T 7o ARINER (OEF) AU i fe % )X+ 5. CBF/CBV
H%10.750L 1, OEFA0.52L FAIEHHHTHA, it F
WHE L, ERTMIESRE, BT R #mE,
2% ) CBF/CBV < 10.75%*20EF < 0.52 % stage 1%, 7
Fhige, HTFHEEL bICH%, 2% ) CBF/CBV < 10.75
MDOEF > 0.52% stage IIfE & LTHEL7. E5612, B0

THR#E L 727K % Diamox Al T 5 L BRI M58 % 47\,
Diamox |Z & 2 MAELIRAE = M5 L7z, SEECRGIFE, ki
FACHHE O MIEBRIEEE & H,012 X A Diamox D I EAE AL
2 HDiamox BT 12 & 2 BRIMLFER:, AXMLFERE DS, i
E(ACBR%) 3K % &, IEHBE, stage 1B, stage ITHE
(2 CHMIM R & 13 Z 1 2143.7410.3, 36.1%8.2, 31.6%4.1 (ml/
100g/min), BEFEFEICHEILZ N 212.9540.53,2.68+0.52,
2.58+0.39 (ml/100g/min), FMIM L& IEZh2h3.18%0.70,
4.91%£1.91, 4.84+2.16 (ml/100g) T - 7z. BEIMLFTEILIEREE
Estage IFEDM T, stage I & stage IEEDO M TH WD
DEFEEHIE 2BIFLET L. —7, DiamoxB&Hilc &
A MLk (X IEH B, stage THE, stage IHEOZHETEFNE
162.4%£16.3, 50.8+13.3, 41.2%5.7 (ml/100g/min), I
HWhnfElx, FhEh18.7£7.3, 14.616.5, 9.6£2.2 (ml/100g/
min), BIILGEHEINEE L Eh 2h42.5%£10.8, 40.3+13.9,

18

stage(! stage(ll
e ge(l) g )..
CPP B I
e
cBv 7¢—| — mnwE
|
CBF P o 57

OEF [ E 3 hYES

CMRO2

N EESEAHE

l

Fig. 10 PowersDEEE 548

30.6+5.4(%) T o 7z (Fig. 11)'". stage NEET, MG

MO T D - 7.

1EH & stage TTHE O T3 MK ML &8 IIPET-GASH: T,
43.7,31.6(ml/100g/min) TH 5. Z I T, FhROIidas 255
FAZR LZZIMPO IR A5G 12 & BAPSEF L OB S
IMP-ARG#: T1337.9, 29.3 (ml/100g/min) |23 L 725, |
AR DFEG Tk ML A529.3 % i T 2> Diamox FUinP30.6 %
K THIUL, MERFRIEIRIZ0.51320.029 & stage TEED
mean+SD® LR % 2 T 72, MMSPECTDEREIC X AR
FREEMREEZ THAD. ECIC/N A 7S ADFTAFOHHE % [l
TLETIEH D80% Hifi, MEFRICHEZ10%KiE +5.
SPECT 2 [0l % 165, EC/IC/S4 SZADFi%705M &+
%L, BE3IGRTO 2 I3 1B OIEFI DEC/AC/ S 4 /%
ADFHAATHN T2, BSPECTIC & 5 FLHEPLER 2 4F
M DEC/IC/ S 7S ADFHILI03EF A BFENLTFETH
5. b L, DUbNORRSPECTERELESENIEL £, 22
IS DIEGIHEC/IC/ N1 73 2 D & g T UL, B2
FRDEC/ICNA N ADFAHFIZE L2 d 3 1705 M
T, 412 SEBDOEC/NC/ A 73 A DF4f & JNSPECT 12 B
HEMIT 1184106 M TH Y, 53.2% DEEE OHIHED R
MdHDH T LIz b (Fig. 12).

EhHWIC

J]w SHREED, HEEY Y —IGEITRT AL, TR
MOF 2 HRD/2DE TCTRIERLEL D 5. FIET
WREDHHM A TR L CWAERA Y v 7THHREeD
B RIBEFAREZIERE 2, w87 — ﬁﬁh&
7 1) BB TR BIESREREANLEL 2 5.
7z, WMIMCKESZERZEH4C L1, HEEEES
DUEN, FROFEDSIIROEES 27 455 b HETDH

HAEREE el 655
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50 — 0
. ] NORMAL o [JNORMAL ||
B STAGE | T B STAGE |
T M STAGE I 60 - W STAGE Il |
40 -
*
50 T T
30 -
40 dk
20 || 30 4+
20 -
10 17 ok
10 -+
~ CPBF CMRO2 CBV Diamox CBF ACBF ACBF
(ml/100g/min) (ml/100g/min) (ml/100g) (ml/100g/min) (ml/100g/min) (%)
(**;P<0.01, *P<0.05) (**;P<0.01, *P<0.05)
Fig. 11 PETHBEISAIEIC & 3 EfEEE
IMP brain SPECTx2: 16 A _ _ ..
EC/IC bypass: 7073!’3) = THE
EFI o BFERRIC B T B 2EBOER % kg
SPECT(-) fot
Fifi{5l=431 e
%' FiEAE 301708 M
SPECT(+) 53.2% DE MM TR
FilFHl=103 o
estimated*  Fim 14106 5 H
JEF B DSPECTEH
(*17 4 BIC736BI0° B 43) FifiBOSPECTHEH
Fig. 12 BMSPECTIC & 2 EEEEME
- Himit ?—-CT
- M3 ? - %E ]
SR 2RSPECT '
L/NEEIE?
2H» 5EBMIC S <
EEAHERATE
1485 BE 8 A
Fig. 13 CTEE 2 #H OHEZREGEE
R 134F4 H25H 19
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59, Ldl, BEFEEICTEEZME S22y b
T, M2 E TS & ISR g T B &
ThE, BEFEWGEDA) v MIKEL 25, BifE, %
EfipED 5T a5, BEIZZO L) LRI
BEEMEIIFFET 5 (Fig. 13). 4 % CEMEEOMFEIL, K
B A BEET A SHORBTED ONTELN, SHRIIER
Begg A — 7 —13b o LIEFBGOEREM &, #hER097% EF

B E IR A RMERETRETHA ).

ST, FRI2E 11 AR E 7 & SR %
&, MEEOERROYG L L TR sz, R—Lax—
¥ (www 2.convention.co.jp/jnce/) |2 T, HHEEFEHRED <
Za T VRREDHEHMIC O ZHEREBFLZLICLY, B
WAL THIEHNTE, 261, [BBH0E0ER]
ERETEDHTLH .
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