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Local Fibrinolytic Therapy for Patients with Cerebral Embolism
and Reversibility of Cerebral Ischemia in Ultra-Acute Stage
~—Evaluated by SPECT—

Takayuki KOIZUMI
Department of Neurosurgery, Brain Research Institute,
Niigata University
(Director: Prof. Ryuichi TANAKA)

Although intra-arterial local infusion of fibrinolytic agents is performed in recent vyears,
the efficacy of the treatment is controversial even now. Therefore, the present study
has been carried out in an attempt to clarify which patients with cerebral embolism benefit
from this therapy, with special references as to the intracranial hemodynamics. The
intracranial hemodynamics were evaluated by single photon emission computed tomography
(SPECT) in 43 patients after the intra-arterial local fibrinolytic therapy and in 9 of them
just before the treatment. SPECT was made using *®Tc-d, 1-hexamethyl-propylene-amine
oxime (HM-PAO) or N-isopropyl p[*[]-iodoamphetamine (**I-IMP). Relative quantification
by means of region-of-interest (ROI) analysis was performed, and the 2 parameters of R/Ce
(regional cerebellar ratio) and Al (asymmetry index) were calculated in each patient just
before the treatment. Qualitative analysis was also performed after the treatment.

The present study has revealed that the images of SPECT taken within 24 hours after
the treatment are divided into three patterns: normal perfusion pattern, hypoperfusion
pattern, and hyperperfusion pattern. The patients showing the normal perfusion pattern
after complete recanalization develop no or a smaller infarction on CT scans. However,
the patients with the hypoperfusion or hyperperfusion pattern develop a large infarction.

The present study also showed that the regions with R/Ce below 0.3 and/or the Al
above 1.5 are irreversible and develop cerebral infarction regardless of the duration of
ischemia. On the other hand, the regions with R/Ce more than 0.5 or Al less than 1.2
are reversible and develop no infarction. That is, the intra-arterial local fibrinolytic therapy
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seems to be useful especially for the patients with slight reduction of rCBF (R/Ce>0.5,
AJ<1.2), whereas it is likely to be useless for the patients with marked reduction of rCBF

(R/Ce<0.3, AI>1.5).

If begun more promptly, it also appears to be useful for the patients

with moderate reduction of rCBF (0.3<R/Ce<0.5, 1.5>AI>1.2).
On the basis of the present study, the author has assumed that reversibility of ischemic

regions could be determined by use of SPECT, and prediction of the reversibility would

lead to a better management of the patients with acute cerebral embolism.

Key words: SPECT, cerebral embolism, intraarterial fibrinolysis, acute ischemia,
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RAZERAE I & 5 EREEIRAZA O FHT BRI RE
THY, B2OFLOBEIFELLR 5, BHET
ELFLLHRET R EBRZ LTV, —, 2
BRI LEERfThh T 2l nfTHE+»H 5+
Hi, MiTHEME coRMALvEMEIhL b, KR
HHREEETHEEEbhD. L Lichh, IfTH
Blid, — i cHMMEECREEORRLET LR LD
HELHEYEATVWA, f-T, Bilcnfraie
75 LT, SNEAOEREBRECTbE TidRs
T, BETLEL, BT 28O reversibility
oo EEAMBEABRTALENSD. LL, &
hoOBEz>VWTiE, ZhE TEBHEROBED
ALK, B TO®REDS EDTLR.

SEEE, intravascular surgery 2 LR L, BHE
BEERCHR LTh, BEPORBERED S 27
BB Lic, RBHEER, #ROZKHO bypass i<
embolectomy'15) 7¢ K DABHY I MATHREMICL LT,
RIS o e <, BT HEERE > 2129
CHENRFERCRY 25 -Bbh 5. LITRRRER,
BERE AT\ e b RIfTT 3700, HEBRORHA
FREVCIEET B Z ENARETH S, fE - TREHImTH
B BOBHRLMET 2 LT B NEFRE VLD, K
T, SUEHIREREAICH T 5 B nTEMOE
RREHRLECEWRCT 50D, BIRERET
RIBOMERBBAY R L, &b MERE BEE
DFE, T LD reversibility & ORIz DWT
Btz te.

. ¥ il
MRITHERIE I & 2 FTREBIRIMAEAO > b, BE
HHA RFTRREEE 1T\, B Single Photon Emission
CT (SPECT) % MfT L743ERITH 5. BERIEOHE
3, BRRRER, EENR, MOERET RS veE
AT 1. e BRITREREL, RE»SBRMKBET
DOEEIS, RAIR 6 RefEILIP OfEGIIC BT L, CT k

* 1 ZT2HHER (Group 1)

M |FAENE | SPECTHBERE CT
1.175 | M ICA Type 1 9.0 small
2.166 M ICA Type 2 6.0 large
3.160 | M ICA Type 2 5.0 large
4. |71 | F ICA Type 2 4.5 small
5.7 | M ICA Type 3 6.0 large
6./79 | F ICA Type 3 5.5 large
7.160 | F | MCA | Type 1 4.5 -
8.162 | M| MCA | Type 1 4.5 -
9./69| F | MCA | Type 1 7.0 small

10.173 | M| MCA Type 2 7.0 moderate
11.180 | M| MCA Type 2 7.0 moderate
12.|161 | M| MCA Type 3 5.5 moderate
13.178 | M| MCA | Type 3 5.0 large
14.|79 | F | MCA Type 3 5.0 small
15.169 | M BA Type 2 3.5 small
16.|78 | M BA Type 2 5.0 small

ICA: MBIk, MCA: FAMMENR, BA: BMEBIR
Type 1: HihcEEREARO DR VLD
Type 2: AL REERRLBDDL LD

Type 3: BFEERREZED S L0
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ERIE (LDA) OR® b REERC, HMmEmrE
BEHELRD PR Lic, ORI, AEBR
(ICA) PAZE16f), P AREINR (MCA) PAZE204), BNEE
Bk (BA) FAZ7HITHL (F L 2, 3. 3LBH
BESERERC SPECT %47\ 27 9 Blic >\ Tid,
BFBMmfE (fCBF) ofE®|IL%iT\, rCBF k&
UHEBE T oS CT LoEERH BRI -

#* 2 WoEBAH (Group 2)

F | ¥ MAEMOE | M SPECT CT
1.| B3 | F ICA Type 2 large
2.0 64 | M ICA Type 2 large
3.1 69 | M ICA Type 3 moderate
4.1 50 | M MCA Type 1 small
5.1 60 | M MCA Type 2 small
6. 62 | M MCA Type 2 small
7.1 67 | M MCA Type 2 large
8.1 73 | M MCA Type 2 moderate
9.1 73 | F MCA Type 2 large
10.] 74 | F MCA Type 2 small
11.| 70 | F MCA Type 3 moderate
12.| 76 | M BA Type 2 large
13.] 72 | M BA Type 2 small
14.] 72 | M BA Type 2 large
15.] 78 | M BA Type 2 large

FRESRME F107E BE3EF PHEEIA

WTLBR R . BPIERE, sEeEEE s # (ICA
FAZE 3 #l, MCA FAZE 2 4)) LJETBHM4 #1 (ICA B
£26], MCA HZE 28T (F 4).

1. %

1. ErRgsEE
R EREE, BEoOMMERE | 22 ETL
fo. WSEER-CHEEBIRICHE L -nEREHD 5Fr.
BRI T -7 E L, LOFK microcatheter (Target
Tracker 18 catheter (3.0Fr.)) %A L, HHE T
T AR NSEER, PARMEIRS 5\ M EEIIREH 2

&

ICA: PEEBIIR, MCA: hAMMEIIR, BA: BMEEBIIR
Type 1! M EEREXRD LR L D
Type 2: HniE#KELZEDS L0

Type 3: RATEERRZBDIL0

*& 3 JEEBHEE (Group 3)

| ¥ | FAZIME |8 SPECT CT
1. 51 F ICA Type 2 large
2. 52 M ICA Type 2 large
3. 65 M Ica Type 2 large
4. 72 F ICA Type 2 moderate
5. 75 ¥ ICA Type 2 small
6. 79 F ICA Type 2 small
7. | 83 F ICA Type 2 large
8. | 57 M MCA Type 2 small
9. 68 F MCA Type 2 moderate
10. 76 F MCA Type 2 large
11. 79 F MCA Type 2 moderate
12. 69 F BA Type 2 large

ICA : WEER, MCA : hABIIR, BA : BMER
Ik, Type2: MhrEKEHKLEDLLO

= 4 BPRBEEEICR SPECT % HifT LA

F | p | PARSE | KN | BE5R | EMEECORN | LDA
.| 75| ™ ICA tPA | 3x10° a-onr. Eﬁ%% large
2.1 69 | F MCA tPA | 2x108 7.0hr. small
3. | 60 | M ICA UK | 4.84d0° 5.0hr. large
4. 71 F ICA UK 5.4x10° 4.5hr. small*
5. | 61 | M MCA UK 9.6x10° 5.5hr. moderate
6. 68 F MCA UK 7.8x10° >24hr. moderate
7. 65 M ICA tPA 1x10° - large
8. 66 F MCA UK 9.6x10° - moderate
9. | 51 | F ICA - - — large

ICA : PISEENIR, MCA : B RBMEIIR, PA : tissue plasminogen activator, UK : urokinase,

LDA: CT R 2EBMUR, — : JEFE, * @ ZEBHCHmEREE)
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BoEEE i\ LIZIMRMIC microcatheter % 538 E
L, RWTHEASF—F 01L&, tissue plasminogen
activator (t-PA) # %\ 3 urokinase (UK) ##EAL
fo. HEABEEEW, tPA 1x10° 1. U. 350k UK
2.4x10° 1. U. #20~305h T BEREASS (SHEE MAN
MEDRAD MARK 4) CTEE%T, BTHELI
Digital Subtraction Angiography (DSA) & CHE®A
ORFELHER Lie. TocBRsBL ARG, B
EREOFECEpEA L BN L., BABERIE, tPA
3x10° 1. U., UK 9.6x10° I. U. Th-Tc. RBiENS
R REREED DSA L URehBEEs#RA LT
KA crBEMARCELLEHS L.
2. BmEwY

mEEEE, o, RABBRRECR T,
B AE#IC A 4 microcatheter L H DSA % HE
L, BEBOREXHR L. $-HHBoFECED
L AERTRCEFEOMNERE LT, HBEINOM
MR RS B L, X5 4BbNE 2 BE 0
BMERE LT, FHEfAclBHEORE Tk
BRBMATIZOROEIBOHEL MR L.

TR O BRI R LT o 3o L.
Thbb, Group 1@ RFRBREERCELBEMES
B, TOBRLEHAEDKRVH, Group 20 FIENIE S
HHEr&D Y, BATSHEMEYRD I, Group 3:
wE, 26H & HEEEAED AL STHTHE. b
RS ESNSBEEETSH - 10, BAHEMEY
¥ L1ofli, Group 3 & L.

2. SPECT ®#&E & 2OFME

B SPECT &, BE#H Y v /78 SPECT %E
HEADTOME SET-050 #fi\ /=, FH2 U A —4&—
ESBER S Vo, Tracer & LTI, RFTHRERE
EHoRE TR, ERlE LT N-sopropylp[#I]-odo
amphetamine (I-IMP) #\, —ZEM (56D
T, [¥"Tcl-d, Ihexamethylpropylene amine
oxime (**"Tc-HM-PAQ) #HW. Fhoflicku
T, BFSEREINC OBRERT -8, ORI
SRR RS ®"Tc-HM-PAO %V 1. PI-IMP
SPECT Tk, '"[-IMP % 111~148 MBq (3~4 mCi)
HIEH#305 & 0 early image (E. 1.) %, 4 Ff# &
n delayed image (D. 1.) #8817, ¥"Tc-HM-PAO
SPECT T}, 9“"Tc-HM-PAO % 740 MBq (20 mCi)
HESS L0 BBEEMBL, D. I BB&E LS,
fo. fokBERENL, 1H1~50 FHIETH-T.

1) BHEAFRME

1 BoHEE (ROD ofE

RSB EES OB SPECT A%, BELUTO
W 3P HE L. Thbb, Type 18 bR
HEHHRAZAD BRI WL D, Type 2: B 6 i KER
HAERDHLO, Type 3: RABEREARED L0
TH5.

2) EE BRI

—7, RFRERIEEC ST S el SPECT A
RueBLtid, BRERBFMOER (rCBF) & s
T AHRD reversibility OBEFA BT A HM T, LT
O & 2AE BT 2 B A 7. ¥ T EARMNE O R HIR
M, B1esTior, BOER (ROD % 8~127
I L, & bicth &R @KL RR & R
D ROI #3%E Lic. F7o crossed cerebellar diaschisis
wRESC, PAZME & RO/ PEERC G, Rk ROI
HEE L1z, ROI i 16 pixels @ squre %L, % ROI
wBILT, T RI By v v M EERHIE L. ks
AENL T — & —~EROMIRLE L URREMRO 25,
BRI B\ T, Lassen HO#MET S linearization
Bfrbieh -1

Parameter & LTIL, LTO2o%HWi., T4b
B—oid, KBREEROE ROI kit b, BAEVIMRKAEER
w3 RLEESY Y M (R/Ce) THY, £
—2{X, % ROI Lki+% asymmetry index (A. 1.)
THbH. R/Ce i, BRAIOERABEBCR L TL/D
BAEERO MR T AR LT 7 <, IERTETAR
S N O HERELL I R L AEEI L B 187
= & L v, crossed cerebellar diaschisis % M7z, ®
AT OBN YRS 2 S SO BT DS N S
@ ROI Off% rCBF WHTLEL LTHEALLLD
ThbH, —F, RO LML AROEMIZ LD R/Ce
DOEHECERALR DD, Ric 2 KBOBMLTLE
BEHETALDOELT, AL AV, EEET
OBRFPE AL 1.€0.9 ¥4k AL 1L.>1.1 HED
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FERZELHE® 2hTu 5.
At BAKEBEER o ROI @ RI £Bhv v M
B: BHARODA & HFREMO ROL @ RI £ H v
v
C: B & R REER Lo ROI @ RI 8w v

¢
R/Ce=A/C
A L=-S2"A 4y
" A+B
V. # g

1. B4 SPECT OEEZ(L
1) RFTREREE4RHE LM O SPECT MR &
MMEREHE (] 2)

Group 1 X, 166T, £D5% Type 1 1248, Type
2376, Type 3 35 TH-%. Group 2 i, 15
BT, #D5%H Type 1 i 1, Type 2 131261, Type
33, 28TH 7. Tk Type | O—Flid, BKEW
W Ms FBRERSERTH Y, BEEENES LB
Wz limd v, SPECT EREFRBEL L HLZTULAL
ATREMEA S T, Group 3 i3, 126, £6 Type 2
TH-te Tihobhbh, BERBIRIAZEN €, B2
FBLE A SRk - ERTE, SRR ¥ %
T, WERBEOREY 2 bhih -k, B EHEA
Th, HFEMlicE T, SPECT HEBHECRE
BEREA RS, FLEMEOBLAEITIE, WHh
¥ SPECT LOHELZBDLL00H -1, KK
RIS bk R P A NO RN S o

2) B SPECT FrAOSRMELE CT FR (K 3)

TR B BRE B 240 LI O RG> SPECT PR ©H
L BRBYR I - 561, FO#HY SPECT
FHALIERERSRITEER L. CT L REMIC
MEERART D, HAVREBLERE b1
B 5 h i BRI A 2 L7288k, Fo#d SPECT
FEOF FEEREE LTRB LR, —8 (34D ©
3, 2EERRC—BRPT SRR R TEAL B .
LivL, Wb R EREREE v, CT kb
BWERAR LTz, kA BITEEiiS L 8 24
B, H<EHAERATHL-L. R ESEREYE L
713, SPECT kif, WTh & B2 EERE~
EBIT L. CT RLIAEAREERAE L. Thbb,
SRR IR 24 LI OB SPECT iwds\T, S
DI SRR RO 0, REFTREBHIE Y B S

Typel | Type2 | Type3
Groupl| 4 7 5
Group2| 1 12 2
Group3| 0 12 0

2 [ SPECT (RFf B REE240
L) &R R

Groupl: SE&FHBIEEE

Group2: 4 BB H

Group3: JFEHBAER

Typel: DG REMREABED LR VE

Type2: B HEERBRLED 5

Typed: RFTEERBELZRD HH

Tygel » IPA

)
HPA

Type2 (34D
e

T
i
3 B¢ SPECT OfEERE L
Typel: Wi RERAEZZD LA VE

Type2: Hm i EERERAYRD 51

Typed: BFTEERE LD 55
IPA: TEHBEHE
HPA: BRI
LPA: {EEEFIR

LPA

<, RHEHROFEC LT, BRCIEETR
Eleh, CT ESREERIUR 2R Lic. /s BEERE
R, FHEE24AEELIAD SPECT LG i RY
BRI S HEFATREOEELRD, WH gl
Wil < R ST 2 B LBl A AT g A B
BT,
2. BF#BRENOR SPECT BREE CT F
R &4
1) R/Ce 2bahi-BHHET TOREE CT TR (F
4)

JEmBEAI Tk, RAREREET O SPECT T,
R/Ce #%, 0.6 LIFOHLTE277 4 ~T CT HIE
WK & 75 - ot TEBIEBHITIE, (SR & 7e & i
DEDL N, RYPOHBARAITSH > Th, R/Ce #0.3
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R/Ce
0.804 . A
8 § Y
o
- O m; .
00 0
o)
. o
S o}
8 S -
0.504--==-@r=-=-==-smmmmom =ee 2-
'Yo) o*
. o ‘
® o
0.301--------- g a
® o ®
i L 4 - a
oo r- R
L 2 2
0.10- ® Iy
4 5 6 7 8 >24
BERAERME (hrs)

B 4 BEBEEO R/Ce b Ah-THEH
BETORME CT HERRKD
HEREOEE

R/Ce : KREEKDOH ROI it 5 AV BAER

T A RIERy o v U

O: BHEERT, CT LEBRMKE L bih i
Eiga

D EBLEEE T, CT HERBUR & 7 - 18R
CIEEBES T, CT HERMURKE Kk binh -
FoERAL
JEFMRE T, CT HERIUR & /s - 136

> @

LFoftciE, 177 FiT~T® Ao SPECT T,

EEREE b, CT ESERBUKE o b, REBIZ
BB~ EBT L. —77, R/Ce #00.5 Ll Lo
W, 267 Frhes e, EEEE ToOMMEELTY,

HE@AITI, ¥HO SPECT CEEREZZDT

e LA SPECT LodE##EDi. ¥/ CT ELER
WO F ¥ ¢, KFTRBEE~OBITR L, -1 12
721 o TR BRI & 7o - 7o 8Bz, HERES
I A BS EESRTHS. R/Ce 110.3~0.5D
hSE % & WAL CIE, 8 A4 AT CT L&

A
1.80- o 8 "
® @
i ® g é
Py b,
| o %
-
F'N
1.504---------- R s
o
i R s
3 o
e :t
1.204---- @ -«Q»,—‘-----
@ % 0
i o & o2
s 2 s
1.004 0O o
4 5 6 7 8 >24
EREEERD hrs)

B 5 WREHEEWO AL HHL-HH
HETORMEE CT EERIUEO
HBE %K E

AL KEEERDA ROI k% asymmetry index

O: BHBFERT, CT MERBURE e biehm- i
FRAL

@ - FhAEER T, CT LEBRIBIK L 7o - 1o 562

A FEEBAER T, CT LERBIRE R 5
To 8 hr

A JEEBMEEE T, CT RERMIR L /v - 3z

PRI & 7 D, 4 R TERIURD ¥ FERE LTz,

2) A. L »bALHEEE COREE CT TR (|

5)

A, 12, FEEBERAI T, RITREFREEROM
SPECT T, Bhick¥ (834 204 /) A 1.5 ko
% & >Twichs, A 1. A 1.1 O T, 27
TR T CT HEBRBURE s~ 7o A 1. A1 1.5
P boFhicid, BEBEMEPCEL LY, BE
@ SPECT TEEREAED, CT kL ERBIK%
B, AT rd ~TREEALBT L. ZhieR LT, A.
I. R 1L2LToffti, BHAOEECL ORI L
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6 E6l1 (EREBIREAEEST B
R (ko BMmEERE, & CT, F: SPECT)
Ao (b BOERE, +£:CT)
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T EM2 (kKRR IREEEIT & i)

ot (b BRmEEE, +:CT, T : SPECT)
g (b MmEESE, :CT, F:SPECT)
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B, JEEBRGIO 1y RkRE, CT LS
BOEERAL, WEEABT Lish-T. ELBHOD
SPECT k45 h o EERIEIZFRD T, SPECT £
WES BB, A, L. B 1.2~1.5 DEDES & 5E67
CEWTE, R0 REEAL BT 580 (47 AP

54FF) &, BATLAWERA (479 » B 53
Bhhl. ki 4.5KHEOBME TR, 372 7,
6Bl OEBE Tk, 6 7P R 2 7, 24NHELIEROR
BT, 57 FMR 1 rETT, BEE~LBTEY, &
DR EERAB ORI BER Y, MEEA~LBTT
P 5 Ui Xy

TR RRT 5.

FEF] 1 EREBIIREAZE (B 6)

RS, AR, &I TRE LS 0B
TH 5. B SPECT Tk, ERIAMEIRER (2 7P
iz, R/Ce: 0.49~0.53, A. 1.1 1.30~1.35 TH 9,
R ABBIRER (5 77D &, R/Ce: 0.09~0.17, A.
I.: 1.70~1.83 TH 1. BEHICDTSERES BT
L, ZERTABEIIRIZ, RIES S 450, EdhAE
PRI 6 B CRMERE LEELZD L. L L, B
L, EROBEEII L bRk o1 FOBEO follow
up CT Tk, ZERIABEINREIIL, ERBURE o b3
FErpKREIIRSEERE, S ERBUR & v

fEGI 2 - ERARMBIIREAZE (B T)

GEERE L BRI TRIE L1609 DT H S, A
DR ETEICRED S 6 BHEA BTV o, B CT
FiEEB e LDA BBk o, B SPECT Tt
I RBEIREEE (8 7 77) &, R/Cet 0.53~0.78, A.
1.0 1.02~1.18 Th -7, BEHREFHREREYRT
L, FEML 7EHT, ROERY FEHE2HE L
BHOR SPECT T, EEEoxEYRDL. BR
i, BHBRATERS LUEARERBEELLL. £
D% follow up CT T, EEESCEEELED
BH, i3S AR ERBURZED bhih o

V. # £

HERFEOBRBIEL LT, RThh Tt B0
MfTERD, BB LEREO—>THDH Z LikEE
mwEBEbhs, mTEEELHEE LT, AR
FELBERRC AN I Y, BENTERE TOR
o ith 2 RIEBEIENEE ShTwb. £
THMEMINERES I LT, BITRERE Y BT
L. +OfE, nEEMCL vEROBREL LS
DEPFEE~OBT RN LH L, OFOBRAZLLA

RELELLTREEA~ L BT TAAR AR, 2O
mHEOEY, FTihbbEMicxdT 5D reversibility
BT A &EAH LT A ®, B SPECT 2 EW
T, WEBYBELE.OE, bR L.

JEEBLEAITIE, 2AREEE OB SPECT ©AHE
AREHIS A RS, BRI ABORERELR LT
BY, YROW BHEE~OBITRERLZENTER
ote. L, —EREMIC BT 5 LT BAFHE D 5T,
AMEHIOR SPECT T rCBF OETHUEE (R/Ce>0.6,
A, 1.<1.1) @M TlR, BMEE~OBTRHIBT
AR SR, TR EMEMNCFALROEHA
BTk, BHCEREMCRTEERRY 2T 560
—ERIC I b kbt BRIV TR & AR B RN
FRLTED, BRIMCGIEEMET L RAEORGELE
TEEZ LR,

—7%, sE2BEHafE, FEEFRACES HHEEA
FRich, 24BMLIAOR SPECT T, B4l R%Y
BL Tk, Thb bl b piElTR 4R - e
O, BLHREEREY RS LD, BIURTEE
FRA DI ORB 5. B 6L EERIRA RS b -
BT, £ LA EREE CoRMN R TS -
LEIRTE R, BRI X 2 RERE B D 5\ L AT
THhote tHBEIRS., RIS LTHS i EE R
BB BT, REH, SEHEE COREN 4 ~ 58
[ & EEEI ORI T LR~ LSBT LA, Thbbll
kAT ABE T, B ragRBckEoTuved
DEEZLND E LR RERE AR ARl T
i, IR, ANRATEERE T, BRNC
HEZRDEFOH S Z L HBELTWEH, P&
LA EOBREHER T, SFRKENCIIREE BT
Li. RUEMS#ORFBERROBHILT LM
LvTikic b as, B S B A B AIERE, &
iz & % BEE, AAHIREBCE-TW5 2 ERR
BThbDL#EEIRS. MO Lo, MTERHEBE
B SPECT FrR~a 5, WO reversibility ##
Bt Ao L ERTEEE VW2 LS. L L, mfTERHO
e ST 5t SRMTEBRO SPECT
FrRm 5 reversibility #¥[ETHALENEL LS.

BN reversibility ZRETAHEF L LTIX, &
MOBE L EONEEITAHL LB I<HHLATHS, H
F oL, % Ao KB RE S 2 RefEif gk
EHRERT, KEZIFT I VAR L ANOFEERNE
LSRR R T, MREHE OB EMEEY &
ZRAMMEID 12~15m1/100 g/min fETH 9,
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EMEELBERDLH L& ED D - EHOBERIT
20 ml/100 g/min fEEH % @ME L. ToOBEL
b, BlFOmBRAEBRMFEELT ToHhE, 2 65H
ORIMBEOMFTHEHITL LAGKRTHLH, BROFE
LLEO#A e Lk, MFHEMEERTHD, Hic 20
mg/100 g/min QMR+ 5 P MR EHE
BOTEZF BVCTEE DL EERLTVWS. T2
Jones® &, WET CEOPKMERMELERL, B
PR ML 4 5D tolerance MM LTV 5. &K
FoV 75 vARECE DBEE LY rCBF €, # 23ml/100
g/min LATOMPFET T, Ao RENHE L
X HIZ 10~12ml/100 g/min LATFTORBMA 2 ~ 3 B
B+ %57, rCBF # 17~18 ml/100 g/min LA F OB
maERRERRE GEER) +2%6, TaEiicis
EELETLE L. ZOZEMLELIE, rCBF O
0, BRNTEMBOBLAYRET 5FT &b &
L Tw5. D EOBYWEBROKBRIL, BOTORE
MREAWET S 2 &0, B3 50 reversibility
RIE LTV ETEBETHAL T LEERLTLA.
ERR B AR AR C O MBERBB A MR L
WERIEF Do, IR B9 i, FREA4RERILIA
OMERBIRAZEEFIC ¥Xe SPECT % /T L, M
WO & > CHEMEYEHL > 5 rCBF ORE
ik, RIEHD 6EEMET 17ml/100g/min TH b, 6K
FELART T, MEEEE coRE A E VR EBES kD
P, FR LB TIIREE D 5 ORI B 5% 20 ml1/100
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