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i, ZHETHLO0OE IS TnD
LA, ZHETIREMENREic & & £ 5
LD o, RSB R ETH o 12
=z ThhbhidiKmEREO W T, Fich il
O R EMEIRBE TR O A DO B 2 56 & L T,

* BRI SRR LA BFZE 4 > 2 — BRI AP

** lii] LN LA WAL
ok [i7] Tigh fiE SRR B 2R
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He#eFEse A £ 60 4F 10 )1 23 H
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®OoPF XY

P2 PR RS EORAK 0 A 2 Y et o> T KBRS,  BOUDBUR, SeHlod /] ik 2= 2K,
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DWTHLERL.

KT buy CT v, (1) MALEE T o 18 3R
LB OZEE), (2) BEZEHLIC X BRI
F O OMBEOTERARB ~ 058, L Eicon
TERMICRTT 2z, B%kd 5584 #3720 T,
T 5.

I FHixEdR

1. x¢ %

ARl T E X # CT i T—) o> H K K Bhik
(MCA) iz o A b FE D TR S Av 72 13 il & b 5
Ll 209 5 30 3 Rlo Y PCT JilE
py, Al 2PoPESEITE A TE Y, Sllo
figdTicix230l0> PCT A&7 — % # Hlvy T 5.
£ 72 THOWREFEF IO TR AT 24T, IE
WL U7z,

2. FagttESER|

BN A4 7 v kv (BC-168) % HvT 1°0
AL, BOHET 2 BEE KB I X » PO-
Z Lk (C02), PO-FE % (1%02), 150- —fE
{bikFE (CPO) A2 L THA L 72, BoB
DO OER OB, B EICOWTIE, bitbh
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Table 1

4 2 45 (1930)

Patients list

PCT study after onset

No. Age Sex

Lesions (LDA on X-ray CT)

(1 2) 3)

1. 58 male 8 hrs day 7 day 40 lt MCA anterlor branch

2. 59 male 8 hrs day 9 It MCA posterior branch, It basal ganglia
3. 69 male 12 hrs day 23 It MCA

4. 67 female 12 hrs day 8 day 29 It MCA anterior branch

S 12 male 24 hrs day 12 day 31 rt MCA anterior branch

6. 62 male day 4 day 13 rt basal ganglia

74 57 female day 7 It MCA posterior branch

8. 41 male day 7 day It MCA

9. 52 male day 12 It basal ganglia
10. 53 female day 18 It MCA anterior branch
1. 54 male day 36 It MCA
12 51 male day 40 It MCA
13; 63 male day 85 It MCA anterior branch

Offx T 2, TEKIHIERES 1 7w b v otk mm |5 T AT A Wi A S L L 2

W PR ARG 55 X OV AV EEIEYE D 1ot T
W5,

3. ERLKE

W ZE IR RE & RTE o v E 2 HERL <
%knm&imm"uﬁ L 7z HEADTOME-II® # J]u\7-.
AEBEITIRDOARAXF YL TS5 2714 AR ARE
e L“Z‘o %

. /H &

BOBOOFENE S 2 LA &
CP0:2 & POq [ZFRFREMICHA S +,

DR S By
e ARG

HARIN0E X Bl & kG L 72, C10 % 1 /,}m
DHWMASE, WARGE XY 459%0 05 4B

f L7z, B Rl L kg & 72 9 C1302 23 0.1
mCi/min, %02 73 0.2 mCi/min, C0 % 1.5 mCi/
min &5 X ICEELTVS., KL ke CT
.?Hﬁllwm fifdy 2\ i+ oz CT 9800 (GE %)

£ D[ —Writi o> XA CT 1 A — 2 g L 7.
%i’élfﬂk THRFE L IHELBARIEINET T 25w 7
OYHi~ A 7ICt 2 — X THIZ D, K be v
CT 0$EH L THie L7z X AT % & X #r
CTORAY hE2avDOA A—CLEMRET B2
LI X VW O R —ME A TR L 7z, ARE o (LE R

EI R TH D, FEMRNCES LD BT
orbitomeatal line (OM line) # #:%eL L, = 20

Yo 24Ty, 2 7.5 mm 2y i
LWz 2%y > LTS, ZHICED TS
mm [HFE CI0WT o 7 — 2 NS h b = Lok
4. C10g, 1502 $r X 1 [H]od> 2 % 4 o 28
67y, CPO#LMHX2ELTVD

Hils 72 7 — 2 1% Jones 5% ¢) 150 Steady
State 712 X 0, Jap ITMIL R AL (fCBF), e
FEH P (rCMRO2), JajiirifE #2181 (rOEF) %
B L7z, o X vk 54 % rOEF, rCMRO»
FiiER o PO K IC X A G o,
Lammertsma &9 o> J5 ik 2 Hl vy, g piri ik de
(rCBV) {2 X A HfiiE# A /2. %7z, rCBV/rCBF
ARUNL, TR O fAEN N v — S o i
L TT) & L 7-.

5. Birhix

EFRHFTIEXBMCT 28512 L TEALAOHK

MR (MCA) S, UK, /NIEEk, I 1
LR (ROI) % 3% L 7z. MCA o) Ik 9E45) ©
T X CT o> X HUERIUK (LDA) & fHH & L,
ZOJEPICTED & AL B IE WU % 7% 3 6E bk &
MCA ko EEH R (NDA) & L7z, £i6 h 7z
7 — %% Student O t BT IC L Y HEEOL ML
R L7z,
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Table 2 Normal values of rCBF, rOEF, rCMROs, rCBV, rTT in the regions of
MCA territory, thalamus, cerebellar hemisphere and brainstem

rCBF rOEF

Parameters No. (m//100 m//min) (%)
mean S.D. mean S.D.
MCA 14 44.44-10.5 43.149.2
Thalamus 14 51.0+12.9 39.1+9.7
Cerebellum 14 52.7+£13.6 41.8+8.3
Brainstem 7 44.14+12.5 35.749.1
70
CBF 100 mimim

60+

0 T T T
0 10 20 30 40 85
day

I -
T L |

Fig. 1 Sequential changes of rCBF (m//100 m//min) in
the infarcted area of the MCA territory. Values
are mean+SD. The shaded zone of the graph
indicates the mean value+1 SD for the normal
population.

n. # =2

1. E &% {&

ARl O AT L 72 BEIK © & B oK IMBhARE
TR, BUE, MEPEER, MR, BT BIEHHE
TOBOBOORPERF% Table 2 /R L7-. ¥
BEEBRE, BOBOOESIXEAIC/NT T ROI
ARE LD, EATEEENRBO RN &
Mo EADOYHEL EFERHEL L.

2. BEEOENT A—20ORBHED

BHEFI T X AR CT L LDA %258 L 72 2 iz
\\ T i3, rCBF, rOEF, rCMROs, rCBV, rTT %
Ko, BIENS PCTHEETORKEBDBD

rCMRO: rCBV TT
(m//100 m//min) (m//100 m/) (sec)
mean S.D. mean S.D. mean S.D.
3.61+0.36 4.144-0.49 5.77+0.95
3.8040.78 4.9441.13 6.11+2.12
4.1140.44 4.58+1.13 5.434+1.54
2.9840.77 4.974+1.02 7.40+3.04

DRF A= LOBRE Y T 7 £ Ll (Figs.
1 ~5). AW TIIRBIEELY b 24REHLNE T
A IRAERTLTWAS, Ei-liinky, E
WA OV L ERERE A day 0 & LTyl kic
FR LIk,

BER O MTEIZFIEEELH b 2BMICETL,
10~15 m//100 m//min 2 TR T +5. D%
BecEEL, 1E~3BETREREMECET
BIEL, —8WOEFCREREOEHELY L
E2RTZLLH B, EFEHEDISUIEMHERM %
WMz THIINT 26l b oz, BHEEEALD
R, URIMATEORER SIC L 2BLEEX
Hhb, ZoREEILIE, 12HEX Y KREBICIET
+ 5.

e HER L RIE#) O ABICET+5. LI,
# 1.5 m//100 m//min L FOfEA /R L7z & £ T
LA EEBFLR.

FRFEBEMRIFEERE ) b 2 LA+ 523,
I EEEL VOREEEZ 5L 91D, K338
B & CIRMEABE X, BRAICEFRBEICKE > TwL.
MFEEZMFEROET I BATETL, 138
FHEBIC3BEMITEED 2V ZZERL IV LR
PEEETRT. FOBRBEMEEZTRTHEHATH 5.
Mg o> f & PEEREH TT) XRBEESZ I DV EFL
WEEZRL, MY - < Y EIEFIRESHNTW
&, 1EMPECREFREO vAVICRS., EF X
DLIEMEEZ LB LITIEEA ERV.

BWERO MR L BREEROL IR ER
ROBIECEHEBMYICA b h 5. (1) BEERERD
EAFEEZ & 59%HE, /bbb Baron 519 0
9 misery perfusion # ;R4JRE, (2) EHE O &
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Table 3 Sequential changes of rOEF in the infarcted

area
The day after onset
No. mean S.D. 959 confidence
(day) interval (day)
High OEF 6 3.843.5 1.0-6.6
Normal OEF 5 9.446.3 3.9-14.9
Low OEF 13 18.3+11.6 12.0-30.3
Normal OEF 6 40.74-22.5 22.7-58.7
100+
_‘
] 0EF o
50
0 T T T —i
0 10 20 30 40 85

day

Fig. 2 Sequential changes of rOEF (%) in the in-
farcted area of the MCA territory.

5_
c M ﬂ 02 (m1/100 m!/min)
4
<
3_.
2_.
1_.
0 T T T —
0 10 20 30 40 85

day

Fig. 3 Sequential changes of rCMRO3 (m//100 m//
min) in the infarcted area of the MCA ter-
ritory.

23 & 2 5 (1986)

c B v (m1/100 m1)
6
4-4
2 M
0 T T T T ”—r
0 10 20 30 40 85
day
Fig. 4 Sequential changes of rCBV (m//100 m/) in the

infarcted area of the MCA territory.

40
TT Gea
30
20
104
e
0 T T T S
0 10 20 30 40 85
day

Fig. 5 Sequential changes of rTT (sec) in the infarcted
area of the MCA territory.

Bz i v 598, $7b b coupled perfusion %
RTRE, B) KfE% L 2E, + /b b luxury
perfusion % ;3 JRE, 14 b %, coupled
perfusion ®» 7'V — FREEHIRIC 22D F v — 7
M E hs. ERROBOBOOBERREL R
TIHRERICOWT, ZhZh, BIEN S PCT JliE
» BE o4y & L4l & 1 SD (standard deviation)
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day 29

CBF

OEF

C MR O> XCT

Fig. 6 Functional images from the positron CT measurements and X-ray CT images
on a patient with cerebral infarction (case 1) studied at three different phases;
the first day (at 8 hours), the 8th day and the 29th day of the onset.

TRt kT L { &ix? (Table 3). misery
perfusion % 3.84+3.5%5 H, H#kFHicHB
4 % coupled perfusion #f Cix 9.4+63%%H,
luxury perfusion % 18.3+11.3%%5 H, EBh TH
b5 coupled perfusion #fi 40.74+22.59% H T
Holz.

SEB 12 Pl < 7o B FEHE o PRBRANEH O REIRE
B 2 ok U fe — Bl 2 7R 3. 6TIRAME T
ROk, A5 SRR © FEAE L 72 iERI ©H 5. Fig.
6 (CFAE 8 W% G 199 H), %5 8JWH, 299
HICHRE X 1T - o ik, FEREEIR, BFEHE
0 B 0 B o o functional image 3 L F X #
CT #/RL 7.

FE KIMBIARTT GBI & 2 IR O b % A

%L, MR R 8 W% TRAAM KT
orda, B 8NH TR REE L, A
LD LML TWa, 552996 H T & 7o i
DETIRE LTRBEEATWS, BRHEERRITA
WIXE L, HB8HWHTIBAL, H29%H TIXIE

WIS TN WH RilE - X 5. BREE
BROZHTRE 1HFACHEV»ERTLo0, M
BROBKTICHRET, 2oL 00ML ko
TWa. L LE8HKH, HFH29HH LvwTFhHK
FLEEETH 5.

3. X# CT £ LDA %579 &4 D rCBF,

rCMRO; O & ifn B & O 34

Bl MCA 1% X # CT |- < LDA # 75 L
T BRI & IEH W 2R Lie iRk & XKL T, B
OB O DD rCBE, ICMRO: D%k, [
—7 57 kicFuy bl (Fig. 7. Znr77
B35 EHEOFKE 1 HUNOFH M 3 W»w Tk
rCBF #: 12 m//100 m//min, rCMRO2 7% 1.5 ml/
100 m//min TX4y3 % &, LDA & NDA L2k
KBS h 5. FAE EKREBEOER o LDA %
SRY AL rCBF 130 E &/ L, 20~30ml/100
m//min & 7 %733, rCMROs Ti2iE & A EE{EL
TR,

JEB 2 SORRINETH T ARE, KA TIIE LT
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23 %4 2 5 (1986)

Table 4 Mean values and standard deviation (SD) of rCBF, rOEF and rCMRO: in the sur-
rounding areas shown in normo-density on X-ray CT of infarcted area in MCA territory

Normo-density area

Normal values

Parameters mean  S.D. mean S.D. L.S. Ratio
rCBF (m//100 m//min) 29.14-6.7 44.7+10.4 p<0.05 0.65
rOEF (%) 51.74+11.3 43.2+9.6 n.s. (p=0.08) 1.20
rCMRO2 (m//100 m//min) 2.3240.46 3.624+0.35 p<0.001 0.64
rCBV (m//100 m/) 3.714-0.89 4.02+0.42 n.s. 0.92

Lis le;eT of 7signiﬁcan;:e
Ratio: Normo-density area/Normal values

Table 5 Mean values and SD of rCBF, rOEF and rCMRO: in the contralateral MCA territory,
ipsilateral thalamus, contralateral cerebellar hemisphere and brainstem

MCA territory

Contralateral side

Normal values

mean S.D. mean S.D. LS. Ratio
rCBF (m//100 m//min) 36.4+5.7 44.74+10.4 n.s. 0.81
rOEF (%) 44.61+6.4 43.2+9.6 n.s. 1.03
rCMRO: (m//100 m//min) 2.6240.37 3.624-0.35 p<0.001 0.72
rCBV (m//100 m/) 4.02+1.04 4.024-0.42 n.s. 1.00
Thalamus
Ipsilateral side Contralateral side .
mean S.D. mean S.D. LS. Ratio
rCBF (m//100 m//min) 39.6+10.6 45.7+9.9 p<0.05 0.87
rOEF (%) 37.74+17.7 40.7+7.5 n.s. 0.93
rCMRO: (m//100 m//min) 2.40+0.72 2.96+0.56 p<0.01 0.81
rCBV (m//100 m/) 4.3241.08 4.12+1.14 n.s. 1.05
Cerebellar hemisphere
Contralateral side Ipsilateral side .
mean S.D. mean S.D. LS. Ratio
rCBF (m//100 m//min) 37.8+7.7 45.8+8.2 p<0.005 0.83
rOEF (%) 44.246.4 43.4+6.0 n.s. 1.02
rCMRO: (m//100 m//min) 2.714-0.59 3.2240.57 p <0.005 0.84
rCBV (m//100 m/) 4.46+1.27 4.19+0.89 n.s. 1.06
Brainstem
Infarct cases Normal values .
mean S.D. mean S.D. LS. Ratio
rCBF (m//100 m//min) 38.44-8.0 44.14+12.1 n.s. 0.87
rOEF (%) 35.749.1 34.1+£7.0 n.s. 1.05
rCMRO: (m//100 m//min) 2.1240.55 2.98+0.97 p<0.005 0.71
rCBV (m//100 m/) 5.714+1.97 4.974+1.02 n.s. 1.15

L.S.: level of significance

EFITH D, FAESKEHI% GE1KA) L FEIMW
HicfT- iR, BFBRER BEHEEED
functional image & X # CT # Fig. 8 ic/x L7z,

% 1J8 B Tl MKEOIK T iz MCA BERicE -
T3, BEERRNEL, BEHEHERID
1.5 m//100 m//min #;RL, 55 L TRz h T
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Fig. 7 Relationship among rCBF. rCMRO2 and mor-
phological changes on X-ray CT. Open circles
are from the areas with normo-density areas
on X-ray CT and filled circles are from low
density areas. The shaded areas indicate the
mean valeus for the normal population+1 SD.

W5, HBIRHICKED L, BEBEEEN D 22K
{7z TV BEAE (1.2 ml/100 mi/min) &£ F L
TLE > TWAEAL (1.0 ml/100 ml/min) & iz Bl

h, X#CT T4 LDA & NDA Licflhv T 5.

FRF B R B 72 T B0 TI13 e S
HWBITTLEL TR LTS, & ORI OFIE 8 B
%o XHBCT Tk, MBEOVE TR EHTH S
bbb, KIRIUR (LDA) & £ il M4k

L EOHEORCRE L T W5, HIWH T
LDA 738 6 (I R & 72 5 2%, BEEEEEN
1.2 ml/100 m//min LA Fi2 R 72 H T\ 5 A0
LDA &7 > Tz,
4. 1EEHBOFERIPAIZE 1+ 5 CBF, CMRO;
DE{E

(@) X # CT T EFRIIUH L RS 72 W HEHE
DO JEF o MCA 1%, (b) sHilloo MCA 3%, (c) jfifd]
OHER, (d) W/ MgER, () i & i ic ROI
EREL, IM¥EEBBERBHOL BRI L .
(b)~(e) DEfzLH X# CT L LDA 3@ 6 i
W, FOFER % Tables 4, 5 1C £ & o1-.

(@) XHCT TIIRFRIEZ RS 72V HE
HoREMo MCASE : X CT TIREH & RS X
WHEROEMO MCATREFEE L oMo
BFEECRET S L, MARLBEHEEEN LD
CHEZERD, BOBOIEYET 35%, 36% @
BOERLTWS, BEBRRIAEE LR
motedy, FOEEEZSLIY TH Y, EHE
& HBEL20 %o & R L 7-.

(b) xHiloo MCA 1 : xtillo> MCA 38 T o ffi
Wik, BFEHERIEFMEL Y LFEHTBOBO
19%, 28%DIKTF &R L. Lo LEEEHERED
KFOBPEFHEEOFEELBO 2. BFEEH
RICFFEEI o1

(c) K BloBK LU HEK & o M o
FEELRET 2 &, BUORESSlICH~,
Mk & BMEHBRROFE BV BB bh e,
BRBOBOVYHETIZY, 19%Th -1-. B
FEWMBICIFEEIL» o,

(d) /BERPEER ¢ BN & o /MK 2 BR & M d
T 5L, s/ MEEER B O /MK BRI H~
AEAMRE L BEHEROB Y 4By, 20
BLPIBOBOVHTITY, 16%Th 5. HEE
BRICIBEE T .

(e) fMspHd . IME CIRMER I ER IC L
FHTBBYUHWAP L TWBE D, AEERECIEE
nELIBOE, o, BEHEETRTH T
2998, BEEVRRD b
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day 1

CBF OEF

5. MEABBRRYLBFREREORBF

JR T ML B & ST ML & @ e (rCBV/rCBF) i
L% O Js PR o V- Yadaa s ] (' TT) 2 5.2 5.
HERE B X Eo I > v T rTT &g
FAEHGR (OEF) L # gL TAH % &, Fig. 9ic
R ELKAEOEOHELRRED bz, Lo,
K35 A — 2 OBERICE T 2 RBAEE 2 2 5
Ly, BT LL—HELIEHE X -> T,

Iv. = %

Allbhbiuk, (1) KO HREE > NG
BABIOBE» LR 5 2 L, Q) B AR
= (XM CT LRI & 75 3EB4AL o J& Pt ik
Mk L BAERROMME xRk 52 L, ()
MCA R OBEZERIC X % 3% fg %) 5 (remote effect)
RS MCTHZ e HIC, bhbh ok T
fT-17- PCT J{lig 7 — & & f#hr L 1=

IRETOMETELUED T —~ic o0 THi i
HINC B B VITERR BT LS h TwWb 23 T
FLFEoT— IR,

Kuhl 5V % '*NHs, FDG & ECAT-II # Hj
T, Shishido &2 X 1'CO, 13NHs;, BFDG &

23 %2 5 (1986)

XCT

[ & MROZ

Fig. 8 Functional images from the positron CT measurements and X-ray images on
a patient with cerebral infarction (case 2) studied at two different phases: the
first day (at 8 hours) and the 9th day of the onset.

POSITOLOGICA-I # Fiv T, MMfLEREERHE O
BRABOMMIRS, B L0 ORWE(L, &
BN~ D Y icHonw TEMM R 217 -
TwWw5. %77 Lenzi 5% Wise 6% (3 C1503,, 1502
& ECAT-II # v T ERMic ik & iR HE
T 2 SR o T A IR S AR o0 i B O AR IR A
B3 X OCmbRiAL~ DR Eic o TR & N
2 TW5, L UEFINARY—TH D &, ik
RICEIBMEN IR TWRENWI EARY, WD
NOMBEEE L > TV 5.

TR L Thhub A ER] & h KIMEIRIE O
Wigez [R% LT, rCBF, rOEF, rCMRO: # ik
iz JI%E L 7z. Jones 58 ¢ steady-state #: (%
rCBV o4z & v rOEF, rCMRO: (2737 D @
MEELELTLENRTEYY, Zhadt) 3
® Lammertsma and Jones? |z X Y #i{5 & hv 72
rCBV (¢ X 2fiiEx Nz 2 Gk xR L <, Gl
HoE R Ew .

BEEO MFEAS O BRREIC X 2EB 2 bh
bhoTF—a2nbHiET 2L, KOXHICEZDH
N5, HERTRBEEEL) S EW 2 MRROK
T %3, “misery perfusion” 773, = OIRAE
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Fig. 9 Relationship between rCBF (m//100 m//min)
and rTT (sec) in ischemic lesions. The two
parameters have a significant correlation.

OFFREHIMIIERNC X D EB T 525, EHICIE
1 BRILAN I —B) 7 “coupled perfusion™ # 5
L, #0#%ix “luxury perfusion” #7753, BRI
BRI FEE L2 > 1.5 ml/100 m//min LLF & K
ETER L e vas, ki PO B SR FHH
W, WEEEEOBM, WRIMITHORES LICKY,
EFICESL 72, BERFSLEMECL 22D
PR OADHIMT 284, 374 b 5 “luxury
perfusion” L7 52 L AR LTS, ZOBRMN
20 16 3BT TH L, BERITC
OB AT, 1) EMRIC e D & iR A L
KFLTWE, DR B R O BT 2
IR U BB F L, “‘coupled perfusion” & 71
D, BEERL L THERESBEELTLE) LB
2z 55, “coupled perfusion” 13 2 7 H LLI% i
HZpZengo., LErbhbhoitfllikEs
O HEE & A 7o RBE SR BE o> — M) 7 i SRR oo 4
ML L EZ BN D, bhbho E & 7R
LI Zh £ TR S 2 WidEMEIc ikt &
NTELRERD LRECHE BRI NIV, X
DERMICKBLILbDLE->TWE Ebh 5.

Astrup!V) %> Heiss & 12 [ ZEBRMMNEMIC X Y,
I I BEFCLC VR BRRE OB E UKo R &) %
A S e B & MR O A A v R v TR & 4

FTLRMBMED 2 523 d Y, HIFEAIHNTH S
n, BEIIHNLREETH DL LOBFZ LRX
LTW5b. %7-HREMREE o BIfl & B E O
B [T iR#ic X D RIE O RTEEELA RV & L,
“ischemic penumbra” LIEA T3, #%F O M
BEOBMEZR 10~15m//100 m//min T&H H, =
OO FMLA B 5 EE OB MER T 5 & R
DB OBHEIIZE L) b L EZ BR T W 5.
X# CT o x WM nEEL2RDOT LEZLD
L, SlbhbhpROBIEHIHUNTO
LDA & NDA L %K% ¥ % itk & BN R
OfE RIS A 33 B T REMREE Ik 5 [
HxTTeELLR, bhbhoBgzcnk)
KAEZBERBI TRz Lickh s, T0X D) il
B3 p v, Baron 510 o#G G, iR
11 m//100 m//min L bhbhoTF—% & LA
LTW3 A%, MR 1.7 ml/100 m//min &
bhbhofEr v L. il X 54
E#fToTWaWed LEZ Hh 5. Powers 513
X Hz %0 ¢ bolus injection 33 X Of 1302 ¢ bolus
inhalation |z X Y JEREMIREE ICfa 2 BE R R O
Mffix 1.4 ml/100 m/min THHELTH D, b
nbhofit 8T 5.

X #it CT T X BRI & 75 6 7e 7> - 1o W9
HHB o MCA XTI fET, Bk HGR »°
51.7% & 20% oy # s L, Mfikt, BEHEHE
13 B o 3 o 30m//100 m//min, 2.3 m//100 m//
min LHREEOK T 7% U7, % B8 PH oo iR 2L
KoL L T W 5 FHIk 2§ < T “ischemic pen-
umbra” OFEIK & X W x 75 W A3, ischemic pen-
umbra OFIRNZOHFICHFERT WD L EZH
na.

ST LR ORI & Y % o JEhE L I —
OHREEENOR A Z L2 RAICTHE L7z 0 ik
von Monakow T&% v, iz Z » B4R % “dias-
chisis” L4317 T B, D% PCT JIEMN T
bhsaXoicny, MHEBORRMEEECLY %
O EFRIBALIC ML & ARF O 2388 5 2 & 2P
O IT A Y 17315,16 0 = on B A, “diaschisis”
vy HENRHIWLRTWS, ZhE To®ET
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Vo> K2 ER o0 B3 C el o> K6 2f Bk,
lOHELD, %t oo /N Ek (crossed cerebellar
diaschisis)3:15:18) = [ FHAHOE T BB D H h b
ZERHEERL TWS, bhlbho@BlE T
MCAﬁW%E%%K;DﬂMDMCAﬁ,%M
DR, SO /NEAEER T o AR H O KT 234
L. E-BREHBEROADEE TH - 71255,
BRI T 4 MR AREI AT LTz Z &1 “crossed
cerebellar diaschisis” # #% %] ic i #& L 7z Baron
LMRHEE Lc T L <, BE -6 - e ek
OMREOBEETICL 52 LOFEHO VLD L
5 EBbhs. BWEROT— 556 KMEE
DIREDBREE ) oz xr ¥ —RFHc B 5
REFT LT 2EBIH 200, FEHEEFITOR®
Exbhvbhyigel e Bbh s,

TR I, T O Jg BTN TRER AN & E RIS iR T 21
X, PCT ic X 2PENATIR TH 503, BEFRERL
R L MEEERER & SHBEO» 5 Z L b, JRET
MR & JRPT AL FE & A & MEkERE o J5 I L 8 0 e
MzEMT 2 LVEREIEELEbA D
Gibbs £, 18 {3 CBF/CBV ratio #3k, Z O
JIFTERE LY KRR L, BFEBIERLEAE LR - T
WBZLAEEL T WA, E 7 Powers 519 4,
CBV/CBF #3kw, ToBFHE2RLTW 5. b
tbhofiRcth, BROGT—EOBmE» 5
e EF s, BEEREORD VI, HEO
single photon CT T %, € P RE 72 AT L& & JR)
PrfL ke & WIE U <Rl & ko, 78
BR#FOREZHEST S LLAETHH L %
RRT5LDTH S,

PiEo X 9 I EEEIC X 5 BRIE 0 £ 8 X
BELRZ LRFOMEET thel, VAN

HHCELRELTWAEZ ERHLMNE T,

nam%ﬁbﬁ%m EDXHhBE%R&FFoD
, BURIEWZ L Th D, SBROBEOREE:H:
ME?&&
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Summary

Cerebral Circulation and Metabolism in Cerebral Infarction of
Middle Cerebral Artery Territory
—A Positron CT Study with HEADTOME III and 150 Labeled Gases—

Fumio SHisHIDO*, Kazuo UEMURA*, Atsushi INUGAMI*, Toshihide OGAWA*,
Tatsuo YAMAGUCHI*, Iwao KANNO*, Shuuichi Miura*, Hidehiro IIDA¥,
Matsutarou MURAKAMI*, Kazuhiro TAKAHASHI*, Hiroshi SASAKI*,
Kouichi TAGAwWA** and Nobuyuki YAsur***

* Department of Radiology and Nuclear Medicine, ** Department of Neurology,
*** Department of Neurosurgery, Research Institute of Brain and Blood Vessels-Akita

Regional cerebral blood flow (rCBF), oxygen
metabolism (rCMROg), oxygen extraction frac-
tion (rOEF) and blood volume (rCBV) were
measured with a high performance positron
CT (HEADTOME-III) and the 150 labeled gas
steady-state method. Seven normal volunteers and
13 patients with ischemic infarction located in the
territory of unilateral middle cerebral artery (MCA)
were subjected to the positron CT measurement.
In the present study, over estimation of rOEF
and rCMRO: were corrected by rCBV using the
principle described by Lammertsma and Jones.
From these paremeters we also calculated an
rCBV/rCBF which meant regional blood transient
time of cerebral vessels (rTT).

Early ischemic lesions showed two types of
uncoupling between rCBF and rCMRO3. Patients
studied within the 5th day of the onset showed
high rOEF with low rCBF in the infarcted forcus
(misery perfusion). About a week after onset
TOEF was changed into low level with decreased
rCMRO: and recovered rCBF, and the change
lasted to a month after onset recovered rCBF,
and the change lasted to a month after onset
(luxury perfusion). Then, about two months later,
the lesions gradually went to matched change of
TCBF and rCMRO: (coupled perfusion). These

changes of rCBF and rCMRO: described above
will reveal the natural course of ischemic brain
tissue with acute onset. It was also proved that
there was positive correlation between rTT and
rOEF. A parameter of rTT will be important to
presume rOEF from a single photon emission CT
measurement, which has not been able to study
oxygen metabolism but could measure rCBF and
rCBV.

The threshold levels of rCBF and rCMROz2 for
morphological tissue damages assessed as a low
density area on a X-ray CT were clinically esti-
mated from the present study. The thresholds
evaluated in patients within a day of onset, were
12 m//100 m//min, and 1.5 m//100 m//min for rCBF
and rCMROgq, respectively.

In the present series about unilateral MCA in-
farction, significant but mild decrease of rCBF
and rCMRO2 with normal rOEF were also noted
in the structurelly normal brain tissues as follows;
contralateral MCA territory, ipsilateral thalamus,
contralateral cerebellar hemisphere, and brainstem.
These decrease were considered to be caused by
the diaschisis.

Key words: Positron CT, Cerebral ischemia,
Regional cerebral blood flow, Regional cerebral
metabolism, Diaschisis.
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