ILREREE, 49 (1) 33
33~45, F13- 2 A (2001)

IA-DSA % H W 7z P BRI 2 12 & 5 BAZENE
Aod I 5 O P IRENRE 12 B8 3 A R OB 58
5B HR . PAEMINMEEER BT S RET

I VN B

w55 5K 9 B R AR A
Zft FRI2E10H 6 H
%H FRI3%E 1 A16H

ZHEPAEMERN M AEREEES 23 LT, FEIARYE digital subtraction angiography (IA-DSA) % i\
T, MIEIREFR (cerebral circulation time: CCT) ##I%E L, stable Xe-CT #i2 & 0 I L 7= BX M i
& (cerebral blood flow: CBF) & HBHRET L7:, PAZEMMMEREESIZ, NEERKEES, K
RREDAR SR ZERER], TARMBIRFEER, TVYEVYHRELRE L2, SRBLELICEEFICKLT
CCT WEELTBY, BHIChRKKBIRAZEEICBTAARMTEABRFABLIEYEYRICB Y
THEHTH o7z, 72 CBF id CCT EEFITET LTS, EYEVHAZITIZ CCT ERIZHH
b5 CBF 3R/-NTHBY, WEOKKRENRE I N, SHEEMMEREEFICB VT, CBF
EEHITCCT 25HMliT A2 L2k o C, MBIMITHORELHETE/, CCT flEid, SMEMAE
PR EBEE O REIE, MITHEEMOEL, SHRHUEOERLIEETH L LAHHL A,

Key words . Cerebral circulation time, Intra-arterial digital subtraction angiography, Obstructive

cerebrovascular disease

FESIIINT T IADSA |2 & - ThILE DR EES:
HIEHROA L 5T, FEEIZCCT 2 lIET A LIz -
T, WPEIRENRE %mﬁﬁ'céé EEBRTE, &
% CCT JEIZ & » THABIIRBHE R Z DO C DETH
WKL hERINLMMEREORHD %ﬁfaﬁﬁ%f&)
é;k bIE L TE AW, REFIZBWTIE, 1A-DSA
I2& % CCT ﬂaﬂ%&%mv%%ﬁ%%ﬁﬂm%%%@
IERBIEE DM 44T & & b2, MmATEEMRIHRIC
BITA CCT 0ELEZ B L, EELFEREBLIZL
BTELDTHRET 5,

¥R EFHE

MR

1995%E 1 A2 519974128 £ T, HFE KB
FAESFL T IA-DSA %47\, CCT %l L 2 725005
DHL, BEHEMA T, ZITFEEHIC IA-DSA &
133X enon-enhanced CT (Xe-CT) % 1T 7-BAZEMAN T
BEEEISFITH 5, WL, EHANESRIEEE
(Internal carotid artery stenosis: ICAS) 5761 (¥4
¥i64.2+8.15%, H4TH, E106), HRAEBINRK

Z2JE (middle cerebral artery stenosis: MCAS) 28%1 (<F
¥BEE62.07.45%, BHITH, HNG), SRRNE
W& BAZESE (middle cerebral artery occlusion: MCAQ) 29
Bl CPHERBT.7£10.1%, BHELTH, LHk126]),
EVEYVH (Moya #%) 1661 (FHFE#35.9+-19.15%,
BHE8H, LH8H) THsH (BIEILTHLEERE
L, UTHEERETS),

MRZERIZIE KL B DRI AT transient ischemic
attack (TIA) T&H - 7=H%, HRREIIREAZE 761 & Pk
R EDARIRZE 1 Bl BRE, REBFOMEREENR % 38
Bz, B TIA THRELZEFICBT 2 SEBRME
MIEFBERT (carotid endarterectomy: CEA), &MTAE)
Ik — P AMENIRY &# (superficial temporal artery
middle cerebral artery anastomosis: STA-MCA ¥J&-7)
R EERME BN (percutaneous transluminal
angioplasty: PTA) % D 4T BEM X, BERFEY 1 »
R #%OBHHICIT, SBIFMBZICHEEROEIE
RO %o 7z (Table 1o
Bk

IA-DSA {3 Seldinger 2 & » THREEMRICH = 2

1l



34 LB RFEFMRE, 4

Table 1. Background of the total population

9 (1), F13- 2R

Control ICAS MCAS MCAO Moya
Number 57 57 28 29 16
Sex (m/f) 31/26 47/10 17/11 17/12 8/8
Age 51.2%£16.3 64.21+8.1 62.0£7.4 57.7+10.1 35.9+19.1
BP (mmHg) 94.2+10.6 100.6+11.5 104.8£7.9 101.7+114 92.9+15.0
Ht (%) 402%4.1 39.8+4.3 432143 40.7£45 40.4%4.0
PaCOz (mmHg) 38.8+£3.5 40.2x3.7 38.9+4.3 38.8+2.7 38.1+4.3

ICAS: Internal carotid artery stenosis. MCAS: middle cerebral artery stenosis.

MCAO: middle cerebral artery occlusion. Moya: Moyamoya disease.

Fig. 1. Xenon-CT of the normal subject
Region of interest (ROI) for rCBF was placed on the area of MCA (right figure), and rCBF was measured (left fig-
ure).

1: 1t-MCA area 2: rt-MCA area
rCBF: regional cerebral blood flow, MCA: middle cerebral artery

L—Yaryzfiv, EAF o UEEHRESML % 6
ml/sec DFEANRE THREEMRANICIEA L 72, HENR
EfE# % L (GE 3 Advantex AFM system),
418 AT 2 & Hilyne DX % H\V THSEEIR C3 portion
& Rolandic vein (ZBS/:#83% (regions of interest: ROI)
##EL, ¥51Z background ROI # EMEHFIZH X
YT EF s ar i, ZOBIRM & HEIRE O ROI
DRFEHIEE (optical density) DFFEFHIZEAL % B2
FE B#% (time density curve: TDC) & L CTHiH L, W&
D TDC IZBWT, BEFRKE % HFEH (peak time)
2RO, FOEEFEHLTCCT & L7729,

Xe-CT % High speed advantage (GE &) & AZ-
7000 FEATHEE (RAREHR) ZHVTTo 72, K
#EiE, 30% DIEMRSTHE 38Xe W ADRK A% wash in 4
43, wash out 6 CAT\V>, BTN E (regional
cerebral blood flow: rCBF, LT CBF) #% Kety {:%
vy, B autoradiography HEDOHGRICESZHE L
726 S EORETIX, PAKEINR (MCA) #HIBIZ
ROI #%%E L, ZOIAL D CBF %ifllE LEE L7,
B, YMEERICBITHEEADOKEL MCA HHIED CBF
fliix, % 449.9£7.3 ml/100 g/min £51.4+8.7 ml/
100 g¢/min T3 4 (Fig. 1)o
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Fig. 2. Angiography and the time density curve ICAS

PaCO: (DWW T REFIEFHHANTH - 72,
b 73 3

(1) PAEMRMmMEREEESICH TS CCT
(a) FEEHBIRIEZE (ICAS) \Z BT 5 CCT DM
FIREBIELERT S, EBIIIHBEUT, HH
FREZEHFEL TS TIA ODEFITH S, AFEHF AN
BERR L, ENSEEIREHEIRD80% L. EoikzE %
R, FEICHEIZE L7 CCT Tid6.348 & IEHFIICH
NRTHSPIZER LTV (Fig. 2 /£)o ABID LD
% ICAS #I57H12 BT CCT % HfllE L L 7,

CCT

Left: Carotid angiography shows severe stenosis more than 80%. The CCT was elongated to 5.34 second.
Right: Ratio of stenosis is measured as (1-B/A) X 100% by the method of modified NASCET. A:original diameter of

the ICA. B: narrowest diameter of the ICA.

CCT: cerebral circulation time, ICA: internal carotid artery, ICS: internal carotid artery stenosis

Table 2. The CCT and the CBF in each pathological group

affected side non-affected side Unpaired t-test

ICAS CCT 5.12+1.25 4.50+0.95 p<0.005
(n=57) rCBF 44.0x11.2 48.8+12.3 p<0.005
MCAS CCT 5.07+0.87 4.37%0.88 p<0.01
(n=28) rCBF 41.9+8.9 44 8+8.2 p<0.1
MCAO CCT 5.26+0.81 4.6610.92 p<0.001
(n=29) rCBF 33.6x11.6 47.0+8.2 p<0.001
Moya CCT 7.64+3.41 5.2212.69 p<0.01
(n=16) rCBF 453%7.5 499+82 p<0.05

CCT: cerebral circulation time, r-CBF: regional cerebral blood flow

ICAS: Internal carotid artery stenosis. MCAS: middle cerebral artery stenosis.

MCAO: middle cerebral artery occlusion. Moya: Moyamoya disease.
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GEBRAER) D4.50+0.95F I L THEEICEELT
V72 (p<0.005: unpaired t-test) (Table 2), Fig. 3 i3
THEIIR DOFEAEE L CCT L DR ZE AL D DTH 5 H5,
EAREIE I TIE y=38.60+0.02 x, r=0.41, p<0.01
DHPEFEOBENZD LN, HEOREI M LS L
CCT b BT AEMMA SN,
(b) HRANEIIRSEAE (MCAS) (2315 5 CCT D&st
CCT #llE % MCAS B28EBIIZIT o 72o FHERIT
62.0£7.4% T, FHLITH, KE116ITH 5, MCAS
Hefofkf L BHo CCT X, 8M4.37+0.88F1(2
B LTEBTII5.07208TH EABICEEL TV
(p<0.01: unpaired t-test) (Table 2)o * 7> MCAS £l
EFEDORBERIZEINTBEUBLLED 9Bl % severe B, Ik
REIS%RFO1IIF % mild BEL LTHEL, 2D
severe B & mild E#DBR D CCT % LB L TA S
L, T5%KimDOPERE mild B TIZFH4.7520.718T
Hol-DIZHT L, severe BETIIS. 75081 AHE L
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Fig. 3. Regression analysis of the CCT and steno-
sis ratio of the ICA

There was significant relation between the cerebral
circulation time (CCT) and the stenosis ratio of the
internal carotid artery (ICA).
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MCAO

Moyamoya disease

Fig. 4. The CCT of MCAO and Moyamoya disease

Upper: Carotid angiography of the middle cerebral artery occlusion (MCAO) shows occlusion of the left M1 por-
tion. The cerebral circulation time (CCT) was elongated to 6.13 seconds.

Lower: Carotid angiography of Moyamoya disease shows the moyamoya vessel.

The CCT was markedly elongated to 14.14 seconds.
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control ICAS MCAS MCAO MCAO Moya control ICAS MCAS MCAO MCAO Moya
(good) (poor) (g00d) (poor)
(* : p<0.001:unpaired t-test) (* : p<0.001:unpaired t-test)

Fig. 5. The CCT and the CBF of the affected side in each pathological group

Left: The CCT of Moyamoya disease and MCAO with poor collateral circulation was significantly elongated. Right:
The CBF of MCAO with poor collateral circulation significantly decreased. However, the CBF of Moyamoya dis-
ease moderately decreased in spite of elongation of the CCT.

CCT: cerebral circulation timme, CBF: cerebral blood flow, ICAS: internal carotid artery stenosis, MCAS: middle
cerebral artery stenosis, MCAO (good): middle cerebral artery occlusion with good collateral curculation, MCAO
(poor): middle cerebral artery occlusion with poor collateral curculation, Moya: Moyamoya deisease
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B 5 Bl OFIHEAT16.2+3.9 mV/100 g/min TdH - 72,
% 72 Moya &£ 1661 1X Il 1345.4 £ 7.5 ml/100 g/min
ThHholc WTHORBEIIBVWTHERHEICHRT,
BRI¥ERD CBF IZETEZRLA, 2?9 B MCAO
BHERH L TAL L, QRIMITREFH, AEETHS
PIZE % TR TV 5 (p<0.001: unpaired t-test) (Fig. 5
Floe STHIEFELTHABMBREBAERL D lep-
tomeningeal anastomosis % 4~ L 72 Bl (117 & O &
DEREIZIARMERDENERLDDEEZON
%,

—7, Moya JREEIZBWVTIE, RAERTFY49.9+
8.2 mV/100 g/min 23+ L T 2MH45.3+7.56 m/100 g/min
THh, RLKOETIZBAMIBNTOT»THo 72
(Table 2) ZDZ &3 9 TIZ Moya 52 B\ TiZhK ML
BORABICHIRTAZ LI2X o T, MILHT 2 HERE L
TVBEVIRROBELEDSITLINDLEZON
%o BRI Moya B Tid CCT WEHICIERE L
TWABIZHhbET, Z0LH ICHILEE MRS
NTWHEWV) ZEIIREREEZ S ) 2 THKRE
Va,

(b) KEBEIZBITS CCT & CBF

Fig. 6 1&, DLE&EED CBF &LH L7 CCT &

BELX AT T 7 THDHH, ICAS, MCAS, MCAO D

CCT (sec)
16

@ : Moya(n=16)
y=19.39-0.26x,
r=0.57, p<0.05.

QO : ICAS(n=51)
v=7.02-0.04x,
r=0.39, p<0.005.

14 1

12 1

10 1

0O : MCAS(n=19)
v=6.16-0.03x,
r=0.36, N.S.

A : MCAO(n=15
v=5.88-0.02x,
r=0.19, N.S.

0 1'0 z;o ;o 4'0 5.0 ¢;o 7'0 80

CBF (ml/100g/min)
Fig. 6. Regression analysis of the CCT and the
CBF
There was significant relation between CCT and
CBF in Moyamoya disease.
CCT: cerebral circulation time, CBF: cerebral blood
flow, ICAS: internal carotid artery stenosis, MCAS:
middle cerebral artery stenosis, MCAO (good): mid-
dle cerebral artery occlusion with good collateral
curculation, MCAQO (poor): middle cerebral artery
occlusion with poor collateral curculation, Moya:
Moyamoya deisease

ZEBHTRBMBENETICL 22D 5T, £4 CCT #8
HFINTVDE LW HIEERT A, Moya IREEICEH
WTIERMER#ERE STV 20 b 5T, CCT
PERHIIEELTWVBEEWVI F—FERLTVS,
(3) BEBHICH I INTHRMMIINED CCT &
CBF (CRIZTHE

(a) ICAS IZBI}T 5 CEA Ri&IZBIT A%k

ICAS fEFI2161I12B VT, CEA #FET#4IC CCT &
CBF %l L THEF L7z (ICAS EFIIHTAEES
D CEA DRMADFEMIZIEET 5). RBEFIZRT,
FEGIT TIA # EHF L T 568KBMT, HOEE LR
SHEIARIZ85% DR R A, K@D CEA #1772,
Fig. 7 EAREF ORI B ORMEE & CCT 2R T o
WEDOMEE TREEBMIALBEEIRATDLLELED
2, #AETD CCT 135.34% TdHh - 7245, CEA #Hifkid
427TH L IZIZIEREMEIZE VY CCT OEEFBFELNLTY
%o

DLk, 1CAS fEBI21B1 D47 ai 0 BB CCT &, ¥
4861089 Tdh o 775, #H#£ D CCT 1ZFEH4.36+
0.67F 2 E SN T W72 (p<0.005: paired t-test)o —
F, OB DR O BMERDOTFEY CBF i3,
45.2+12.4 ml/100 g/min % 78 L7225, CEA # Dy
CBF i3, 53.0%£10.1 m/100 g/min & HE T3 R VAk

Before CEA

After CEA

Fig. 7. Angiography and the CCT of ICAS before
and after CEA

Upper: before CEA. Lower: after CEA.

Angigraphy shows severe stenosis of the ICA. The
CCT was shortened from 5.34 second to 4.27 sec-
ond after CEA.

CCT: cerebral circulation time, ICAS: internal
carotid artery stenosis, CEA: carotid endarterecto-
my
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EEXNTBY, CCTOHEL EDIZCBF b%ELT Z#l%E L T\wWA, stump pressure \ZfEED S HLHBEE
W7z (Fig. 8)o MBERORBRHETELLENTBY, LLIZ

ZH& 5L, CEA 24T L 72 ICAS FEBIIZ BT, & stump pressure A% 30 mmHg LA FD#H-E1213, anteri-
WO FHETEFFMHPICANEEK? stump pressure or circulation 75 @ cross flow {2 X A @B MATAA B

CCT(sec) CBF(ml/100g/min)
7.5 * * 80 .
7.0 1 0] - 75 ~ 8 o R
6.5 1 o - 70 - i
6.0 - 651 —?' I
| . R
5.5 1 Q - 60
5.0 1 T - 20 ] |
4.5 ] i 50 e -
: 45 -
4.0 1 —1— - 40 - i
3.5 1 o) - ] —t I
3.0 A o 0 B -JD— 3
¢ O 30 O B
2.5 25
Before CEA After CEA Before CEA After CEA
(p<0.005, paired t-test) (N.S.)

Fig. 8. The CCT and the CBF of the affected side in ICAS before and after CEA
The CCT of the affected ICAS was shortened, and the CBF increased after CEA.
CCT: cerebral circulation time, ICAS: internal carotid artery stenosis, CEA: carotid endarterectomy

CCT(sec) CBF(ml/100g/min)

7.5 807

7.07 O 70-: _?_

6.5"_ -l— 1

6.0  4.36+0.92 : 607

<1 T 5o

5.07 — ]

4.57 _l_ 407 S

4.0 © 30] l

3 5: 5.28+0.92 5.18+0.44 ] (@)

2 .6. 43.8+7.81 47.4+17.0 39.5+7.72

3.0 \ v . 2 + v .
Good Moderate Poor Good Moderate Poor
(n=6) (n=10) (n=5) (n=6) (n=10) (n=5)

Fig. 9. CCT and CBF of the affected side in ICAS before CEA

Left: The CCT of the moderate and poor group was significantly elongated than that of the good group. There was
no difference in the CBF of each group.

CCT: cerebral circulation time, ICAS: internal carotid artery stenosis, CEA: carotid endarterectomy, Good: good
collateral circulation with stump pressure of ICA over 50 mmHg of, moderate: moderade collateral circulation with
sturnp pressure between 30-50, Poor: poor collateral circulation with stump pressure under 30 mmHg
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THY, EREOREBIETHLEEZI LN T VA,
Z2T, ZEDHII CEA 217\ CCT % WIE L 7T
stump pressure %% 50 mmHg Ll L3 % 6 fEF % good,
30~50 mmHg DB D10%EHI % moderate, 30 mmHg
LLF o 5 fERI% poor @ 3 BEIZ/T T, stump pres-
sure & CCT & DBEZ#ET L7, good #ETIX, T3
4.36+0.92%), moderate #£Ti35.28+0.92%, poor B
BV TIE5.18+0.44% & good BEIZHATHID 2 B
TIXHAL LI CCT DEEFRO LN LER L/
(Fig. 9 /£)o —7, stump pressure & CBF & OR{%
2BV Tid good B Ti343.8+7.8 ml/100 g/min, mod-
erate BETI1347.4+17.0 mI/100 g/min TH B DIZxF L
T poor FTIX39.5+7.7 m/100 g/min & \» ) A& % 7R
THRRLEFLYE, AEZEEADON o7 (Fig. 9
Ao
(b) MCAS I2BF % PTA HigD%1t

MCAS FEGID 95 & 3 BB T, §F 5 BlOHKAKE
BRIRZREALIZHE LT PTA 21TV, ZORIKIZBITS
CCT Z M5t L7z, PTA (d:@% O Seldinger i O i M &
BEFHIEIH, 6F OFAF4 2 A7 —F L

(Boston H8) #@BL TNV — 2 H F—F VR REL
L THEEL, 2~25REFETH V- %L TH,
1 B30 % Bk K L 7=

BHBl %2 RT, EFIZE0%, BEET, HHKKE
ik M1 portion {290% DIk % RO, PTA LD Z D
ERDOYLERAMT % R AT PTA 12X ) IMEE Fojkzex
1275% 12 Lo e S e b2 o 7295, PTA B CCT 7%
734 TH - 7-DIZH L T, HTEHED CCT 135.87%
LHHMEL Tz (Fig 10), F248TIdd 555, PTA
2 AT L 72 2B O O CCT 135.28 £0.528 T
Ho7zDITx L, PTA Wi DFH134.64+0.308 & &
BHICERE A /R LT\ 5 (p<0.05: unpaired t-test)o
(c) Moya #&|Z3x1¥ B STA-MCA W& DAL

Moya JREE 7 BlIC BV Tid, MATHEMNE LTO
STA-MCA W AWRIZIZBWVWT CCT 2#IEL .
STA-MCA W& iz thtEBREFREMNOhEE= ¥ —
TIZATVy, %MAITEEIAR @ frontal branch & parietal
branch % ¥ 3 #I# L /2%, MV HFOKICH =21 —
Y a v EIT, %D cortical pressure MIE I 2 720
BFREN L -BICPRNERO R ESRBEL, T

Before PTA

| After PTA

Fig. 10. Angiography and the CCT of MCAS before and after PTA

Upper: before PTA. Lower: after PTA.

Angiography shows severe stenosis more of the MCA with before PTA, and the stenosis was improved from 90%
to 75% after PTA. The CCT decreased from 7.34 second to 5.87 seconds after PTA.
CCT: cerevral circulation time, MCAS: middle cerebral artery stenosis,

PTA: percutaneous transluminal angioplasty
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Before STA-MCA anastomosis

. After STA-MCA anastomosis

Fig. 11. Angiography and the CCT of Moyamoya disease before and after STA-MCA anastomosis

Uppere: before STA-MCA anastomosis. Lower: after STA-MCA anastomosis.

Carotid angiography shows good reconstruction of STA-MCA flow after surgery. The CCT was shortened from
14.14 to 5.34 seconds after surgery.

CCT: cerebral circulation time, STA: superficial temporal artery, MCA: middle cerebral artery

CTT (sec) BeTd i Sylvian fissure O LT CTYETTRER IS %
10 o RHEL, STA D2KOKREMET S, OB 1K
141 T T & %751F frontal side TH& L7z, STA DY &M
121 BXERIMTEE AV CRIET 5 L3I STA OFK
104 il % temporary clip T—EEHIERT L CTIEONTEE
8 | Bk %> 5 @ back pressure % cortical pressure & LT
6 | - W L7,
4] —— r;—j Fig. 11 32 DK% /RT o CCT IMATEHIE
0 ELTWAD, MRS 2ICEF RO SN, M
Before surgery  After surgery THEREMZIT & TEFNOHKATD CCT FHHEIL

8.4113.49F0TH 5 A%, #Mitkid4.84+1.16F &L FEHL
WEIFOON TS (p<0.05: paired t-test) (Fig.

(p<0.05, paired t-test)

Fig. 12. CCT of Moyamoya disease before and 12),

after surgery

The average CCT of Moyamoya disease was signifi- & =

cantly shortened after STA-MCA anastomosis from (1) BEBEICH5 CCT, CBF Mgt

8.41 to 4.84 seconds. ZELE, AT TIIARELEUMNEIREIZL 5,
CCT: cerebral circulation time, STA: superficial ¢ b BT LA 00 S S M B LS SR D W5 & 458812

temporal artery, MCA: middle cerebral artery V', COT DM B RGO EBEED L \ISE L 4 5 =
’ g IR 7T~ —

ERHLPIZLTE& W, §4 B, transcranial
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Doppler (TCD) # & BRI EHHRFE TR Z H7z, KA
BIR DB IC L A BMMPIRE T, CCT 256 F &ML
T\ BEFITIE Xenon-SPECT TilllsE L 72 M & i
BTL, LIRLISHEZEENREL, FlomBEREE
RS 519,

FEMMMEEEIZBITS CCT & CBF & DRRIC
DWW, Crongvist 51311580 #EF T, CBF & CCT
BEEDEOHE DL, #LT CBF KT
B WESIT CCT DERYH ), CCT AEMIKT
LT&Y sensitive THhAHERHEL TWBELY, TDH
WDOWTERSIE, CCT (IEMEICIZFH@EaRH) =
CBV (cerebral blood volume: I¥M#& & )/CBF (1EREIZ
RIS RAE) OBRICH L0, BILOK, CBV
oA niE, CCT X CBF DR EICEET S
EHER L TV 519, Nylin 512X 5 &, CBV (ZEHIM
BHEBREICL > TFDE5% 2B SN, MM
{EPL (cerebral vascular resistance) ®60% it lep-
tomeningeal artery IZHIfH E 519, T2, HROH
BT, REOFEIZ,HDST, ROl * AEEIRD
EDOFMICHRELTD, BIRMIY — 71583 28I
BEALEDY L WL1520, L1-H o TEMLFIT
CCT PERTZDE, BIRHUE -2 I EEX
TTwhbidltEZONSE, FESIE, XD
angiography % 7= CCT &, PET %M\ /- CBF ®
BRET, #MRAIO CCT & CBF IZEDHEM% RO, B
A TIED Lo/ LTWBED, IEEFITIE CCT
& F3418:885 (mean transit time: MTT) OEIZIZ B
WAHREDSH D, 22IRIZFEL VB, FEERMEIT
(ZEFIRE TDC 1ZFHfLL, R<CREFIKCEPmLE 2D
CCT AR R AR LR BD, 7272 L MTT B fit-
ting DFRAEDHENMT 510, HFHAIZIE MTT ¥ CCT &
DKRELEET A LR D, AEIZBWTLENR
il TDC XK DOEALIZD %2 d 57245, MCAO *®
ICAS FEBID—E T, #ikEll TDC OFHEL 2D TH
D, CCT BMEEEMFICBIT A CCT #MxHED MR
WIEBEOSIT b ZER L THEEICIT ) LEYFDH 520,

PISEBIAR B 725 (ICAS) 2BV TIX, BEIICH~RT
BEIT, EHTIRZVLDD CCT DJEIESZDH O
7z (Table 2), FBIZfT o7 Xe-CT 24 % CB fHllET
i, FEICERANCE L TERMOMRIEERT LT
LONEDLN, Tho B, BAOENEFHTE
PoBEE LT, NEBIRERED MITHENS
Bt REHEFI OBRAERHB0% ~90%, FHT0% &
BREBNC L > TIELDENH AT LR, RIZKEBIRKE
AT HAIBNMATERA O OMFEORER KA THH
&) BEREEZ OGN, —F, NEEIRFEEORERE

49 (1), F13- 2 A

& CCT L ORI FEEOMEI RO LI, Thid,
Xe-CT T VWA RMKTIIBOON L0725 DT
H5D, Seeger Hi¥, NEBIIRDT0—80%LL LDz
T, 196091761 T CCT BEEL®, F 7 Leeds 5
WEEIIR D40—50% UL L DA T CCT FERT 5 &
H®ELTEYS, CBF ICH L TEREOBRKETLE
<26 (R ZRMEETICHEITLT) CCT D&
W% & /2T EEMA D b, KB~/ Crongvist, H
RODFELSD —HTHRREVFIRLEEZONS, &
¥ 555, CEA ® STA-MCA W&#i % & D MAiTHE
WDHITIE, WALEBE L Tz CCT X &FIfFkICIE
BIOEWEICHEL T05, bhai, NEEIIRESE
B %80%LL LD high grade stenosis & & # L KiED
mild stenosis B X 12453 T, CBF 2 lEL/-EES
DIREFTIX, NEHROKERDIBO%ERR S LR
BUCRMEDE T2 E 2T L nIBREZBTVE, il
BIMATE DR ENARBEFICB VT, NEIBKRD
RAEFL0% (IR ILAER % 5| E# Z ¥ critical level &
Zibhb,

KICHKINBIAREZEIC BT D CCT 25145 &,
BRI TOTHEIEL TB ), NEBIRK
BEICHLTEDOEIIHL P2 TH o7 (Table 2), &
HIZHPKBREBIRDOLEE D H75% LL ED severe
stenosis # & 75% FK i mild stenosis D — D243}
7354, severe stenosis {3 mild stenosis (2 L T,
CCT DEBEHNFZBD LN, THIZBRLENS, NEH
BRIE A5 Tid, anterior cross circulation %3¢l
AEENR 25 OMBIMATEE & L THRFTE 525, Kk
X BhAR S 22 B¢ T3 4 DAEHFI D leptomeningeal anas-
tomosis DEEDEREIZ &L o T, BAGHIREERBRIC
FBmLVEDNE)PPREEINLLDEEZZLND,
CBF Ti¥ CTT DBEIZ & TidR VAT, i3 ) BEIC
BOWTETHRD 5N BIERIHEH o 72 (Table 2)o

RICHRKINBNIRBAEREZ A TA D &, HICABIMmIT
poor FIZBWT, EEEBICHTHL »IZ CCT DI
EPROLN5 (Fig. 5 £). FKIZI O DERIC
BWTid, CBF DENE L BMTHEREICKTEZE
LTw3 (Fig. 5 ) THEDEED S P RKEIRK
BZEMEMT poor BIZB\V>TiX CCT i CBF D#xt
fEE XL CAHBLTEY, {RIC CBF 2BIEL < TH
CCT DPEIZ L 5T, »AHEEPRKBMENRFIRAE
ERIRICR o TVERPLE) DEHRETELDDLEER
bLNb (Fig. 5)o

—7, Moya REEIZ BV T, BB CCT 13FH
T4 L EHICRAUICH L TEBEL TV 2HEREE
2o LA L, WEEICHIZE L7z Xe-CT I2X % CBF I3,

| ———pag—
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DI P BAOMFET2 &L TWAIZEBE 0o
7z (Table 2), Moya &2 BT 5 CCT & CBF (18R
LR EWIREDFESI L K2 ), CBF OETHIEE
bbb 563, CCT PEEL Tz, 2D ki3,
Moya % & BIARBEAL 1% H KBS B AR BE AR AEB) & DIRRED
EERTHDOELT, REICECGHRELEbh, &
& 5 I3 LLAT Moya R IZ BT 5 BNIERBIEE I D W THRET
U720 HRHRAEN Abd I 5 4EKHT & SR 180 ik I K % E R T
OB L THET 5L, RMEERMILEERTE L
THRBIRN S RLAE B ICE <, Moya BIZB VT
KRB ERPBECRARICHRL TVWA I EERL
o ARIOKREICE VT H REBRIE X FH265+
7.2 mmHg &, BYIREE(LMEREIC & B P RENBIARFAZE
FE DT K BBIIRES36£6 mmHg & L THS 2K
fExRL, TOZLE2EMNITLERE/, CCT 13F
BHIZBIEL 255 b, CBF dfEflicH L TE2RD
Lo zBEHE LT, 2ok @SBRI ED
2> TV B EMME AR ABRICILR L, Mm% 4
BLL)EHEE, CBF @RI EE-AL TV
DD, CCT i CBV O¥EMm#% KBL LEEL Tz &
zbhiz, CCT 7% CBF & T LRI OB MAREE % 3 &
RARABIEVPHRLTESEEZRLIFREEDNhS, 4
E#%31 51 T Moya Wiz DEBIZE L, TDC D&k
B — 27 DIEEIFICEHTH o 72,
(2) BEBEICHIAIMTHERME CCT

(a) CEARIfIZBITA CCT DAL

9, NEBIRKAEAEIZBIT S CEA Tid, Tt
B CCT 134.86%0 Tdh - 7245, CEA 1%134.358 L &
FEINTHBY, FEICHEIE L7 CBF O#MIHEIZBW
T HHTRT45 ml/100 g/min A 5 #7H£53 my/100 g/min &
BIZERETI THE IR TS, $72, NEHROE
TE% RT3 stump pressure & CCT L DR A5
&, stump pressure %50 mmHg LA E BIFLBEIZ B
WTIIIBMIERE 1280 COT B % 7R L 724%, 30 mmHg
KFERTABEICBVWTRBLHIIAEDEL D -
T CCT DEBENFBHLNATEY, BEKEVHRER
bh, MEREE CCT LRIBELEZEOH LT LN
L7z, ST &R, EREOLNTELL ) BN
MRS & R & OHBAREIREIFEEICE CHEM L4
RELTRABILENTE D, CEA HBOMEHRE
TIREIDIRAET DL E & ) TRREWEILE A5 7541
TH<, CCT 2PET A L2 - T, BREHED
UEBLUBNES ALY TE, ERAGHELE
2bhb, 3512, BEMEL L >Tw5b CEA #12
e LTRETAEHLMTEMIERT 8K E
BERETIE, MRS X ) RmEA O AL spas-

tic RIRREEZoTVBEVIFEDLH DD, ZTOH
TH CCT PIEIZZFDHEIZHBMTE MY H 5
EBRbh 3,

(b) MCAS 281} % PTA Ri#&® CCT

RIETIE, FRBMEIRIEEEICH T 2EHEEL LT
PTA DIMERBEOER L L HIZERLDODH A,
EFEORZEVEFITIEDH L DD, PTA 247\, #
DHIHET CCT DMET 4T o720 MBIA4AETRL TV
72 CCT A% PTA BICFEH3THEHEL P IIHBEENT
B, PTA O#R%L, BELrORFIIHDICHET
EHLERLGHETHD Z LA L, hARMBIRSE
BOMATENRERX B REFE L LT, HERIEBERY L
RHEENY 77 —BEEREE (TCD) bHVLRT
WA, HLET, TCD EH KAEIARATFELE (M1)
DEFHIRERM OTERBE, /88 — VRFTICBE T,
SR M2, M3 OFFEE, X5 IZHIBIIR % 2
THIEEARTETHHID, TOHFEKRTYH CCT %l
ETHILE, BREDFELWHICIETS) 2T
BEE, PoFRARAREEZOND, £/, (VET
HA I 7% D JE SV I I B A B\ S L, 3B NS
U CBER®ZO CCT MIEOHE bEEHML Ty
63,9)o
(c) Moya f&iZxt3 % STA-MCA W) &#iEi#% D CCT

WATERHIZ CCT AYBEE L TV 7> Moya JRD /N A /%
AFRITBVTiE, STA-MCA W&4# % HidT L 7= %D
CCT LM ICHEEINTB Y, BREVHREZE
L EMNTET,

Pl b7 & 9512 CCT HERBRENIEIREIED
B8, FHRBICORE, WHBRODRHUEELBTH I
TAAWHRMNH B LEHWHBE L2, 7 CEA,
PTA, STA-MCAWJE&Mi%4TH Z L2 & T CCT H°IE
BlEIhTwasZ enbdh, CCT #IEX CBF HIET
BEATELVWHENEEOBRBEORE 2 R348
BEBDIBILIREEN, E5IT CCT id, B
BIRTHRETH 2MEIMITHEOBE M2 ENIRE
W BWREbH S EEZ LN, critical 7 B il 58
BORERITMALENT, ¥4T7Ey 7 AAMHT A
FETD CCT DRET, BHEDLHMAELHEON LT
ML H 519, F-4RBOREHFITIX, HEATERISR
LN o IZEBIA LT, FORFRIERIEL
Bb erolzd, BIREDBBREIARHEHTH -7,
FHH &1L, STA-MCA WARESIDRETT, CCT D
AL T B, BETHREOBREMETL, AHT
BHolttBELTVA2), WFNHLHBOBETDH
5
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(1) FESERMDEREG TIX, EEHICHKLT CCT
BERLTEY, FFICPRNEIIRFAZEREICB T L HE
MITBRABRBBLTEYEYRICBVWITERATH -
726

(2) BAZEMKMEEERF BT S CBF i CCT EEHI
TETL, S#HELERL TV, EYEYRZTI
CCTEEEIZHDEDH S CBF 3R T,

(3) BHAEMMMEEESIZBWT, CBF L& i
CCT #Ffit 22 L iC& o T, ABNITHRORE %
HETEI,

(4) CCT PmE i, #&FEPAZEMMNIM & B E o B8 SR E
TORBILBIIBNT, BEILOFNLERE LS L
3£(2, CEA, PTA, STA-MCA W&k Lo MmiTHE
MBI, HERHNEDO ELTHERLRIBETH L LH¥
B L7, 412 PTA I2BWTid, BEFRBICICEFD
SHBEHEHRETH o 72,

(5) AHBEMEROTEEEZMBLHENT, 47T
Ty 7 AAMIZL S CCT R%ES, CEA BOBETE
BEHORBORPEFIL, FEEIRKVICHFINLD
LEzZ Hhi,

| &¥

ML ENERT BICH ) FREHRNZTHE, #
BB %5 o 2R BRFEE R AEIN R, Bl
BAEAICESP L ETEY, IoRMEREEEERS
I LHESKRERRER, B RBELLECIZ, 7-
& DS & AT I D TEV 72, F 55 S Bt e
SFE, BETEREE, UNEY T -V a YROETOER
RUBMOERRIZ OGP OE#HBE LD T,

A XOERIX, F450 B ARBHBENBEZSES
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Clinical Investigations of Hemodynamics of Obstructive Cerebrovascular

Disease by Measurement of Cerebral Circulation Time by Using

Intra-arterial Digital Subtraction Angiography

—Examination in the patient with obstructive cerebrovascular disease—

Takashi HATAYAMA

Department of Neurosurgery, Chugoku Rosai Hospital

The cerebral circulation time (CCT) estimated by IA-DSA was compared with cerebral blood flow

(CBF) measured by Xenon-CT. There were 130 patients with obstructive cerebrovascular diseases, which

consisted of 57 internal carotid artery stenosis (ICAS), 28 middle cerebral artery stenosis (MCAS), 29 mid-

dle cerebral artery occlusion (MCAOQO), and 16 moyamoya disease.

The CCT of these patients was more elongated than that of the control group. Especially in the patients

of MCAO with the poor collateral circulation and moyamoya disease, the CCT was statistically elongated.

The CCT has the significant positive correlation with CBF. However, only in moyamoya disease, the CBF

was reserved in spite of CCT was increased. After vascular reconstructive surgery, the CCT was shortened

in the patients.

I conclude that the CCT is considered as the sensitive indicator for the collateral circulation, and to be

useful to detect the evaluation of the hemodynamics and the surgical indication for the obstructive cere-

brovascular disease.



