ILARE:RE, 49 (1)
25~32, 13- 2 A (2001)

25

IA-DSA % Fiv 7 B fE SR ) % 12 & % PASEME
i 1L 9 S DR BREDRE 12 B 5 A BRIR BYRF 22

o

Py & IEEBIC BT BARES
&

i [E] 55 K R BE R AR A R
Zf F K124 10H 6 H
SE FERI3E 1 A16H

BEIRIEAEIZ X B digital subtraction angiography (IA-DSA) % H\ THx{EERERR (cerebral cir-
culation time: CCT) %% L7z, FAIEIRENEILIRICBIT S CCT DERARNARAM LRI THHMWT,
ZOREARE L DIEEFORE 21T o 72 EEHFISTE (B35, K266, FHEMSL2K) 2B
75 CCT DFHEIZ38TH TH o7z EAEERL, BHMDL BIFT, EHMNIZH20~TORDM
TII0ABLADETHY), BOTEE L -MEBEROEBRZNBIETH LI EFHH Lz, 72720
MES.591 045851k LT, BH4.15120545 8, LHIZBWTHEIZ CCT 28V E W) HENE

& bz (p<0.001: unpaired t-test)o

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

curve

WA O PR EEZITEICB VT, X-ray com-
puted tomography (X#% CT) % magnetic resonance
imaging (MRI) 33 & UF digital subtraction angiography
(DSA) % EHDTEL ER L, ZOWMGBHMoMmE DR
BEICER L TE, SIS T, REREOR
H S E L LT, single photon emission CT
(SPECT) ®° positron emission tomography (PET) 727
T7% { dynamic CT ® intra-venous DSA (IV-DSA) %*
72 i EEREER (cerebral circulation time: CCT) O
BIED L END L)% - T EAT11151820)

%A T intra-arterial DSA (IA-DSA) &, fEkDK
MEHREICH L CEEPEHT, ROEBEDZ 2
)=y IREERE UORKIBH ShBD 729, BRIE
FTHLI A IA-DSA 272 CCT BIE ¥ % £
& F o omEII A e,

IA-DSA ¥, BMERDOEFHOREEREZESIZ
BHIEHNTE, RIEBRERE L ERFHERE ¢ FE
BRI LKL FEE LTERTV S AR5
CORBEES L, FAEMRIMEREES TORMIEIRE
REFHliic BT 5 CCT MEDFREXIRETTAHEHMWT
fibhi, £—WTIX, Z0EHEL LT CCT DHlE
B L EEBIZBITS CCT EIZDWTHRET LD T

WET 5,
¥R EFHE

Pog

1995 1 A 25 1997412 8 F T B 57 5 9% b o 1
BEHELT IA-DSA %247V, CCT % #I%E L 2 72500610
I h, RERMEIRERCER, BLXUOTEERERL
DIFFHBARIEICRE Y RIT S T/ S e B BE 5 5E 5
T, PORMEREDOREES, AEMMMEREEDH
ReBohho 2578l extR E Lz, AR, B
3161, 2661, FHEHKII51.2116.3% (6 —81
B Thol (BETTFHEERZE (#FE) 2RL,
DFREkE T 50)0
Hik

IA-DSA (I Seldinger £ & o THREEBIRICH =2
L—Yarl, 4+ HEEFLE 8ml & 6
ml/sec DFEAEE THREHRAICEAL TITo 7o
SEREEEELHEE L (GE #3 Advantex AFM
system), {7/EMEATSE Hilyne DX % H\W T, MNEEE
Bk C3 portion & Rolandic vein Z§-(~$E38 (regions of
interest: ROD *&X%E L, &5 (I background ROI % %
MEFICBEY TS 7 ar L, ZOEHRAI & &



26

&

Fig. 1. Cerebral Circulation Time (CCT)
Left: Lateral view of IA-DSA of the normal subject. Region of interest (ROI) was placed on the three territories as
shown, A; Fischer’s C3 portion, B; ascending vein and C; background subtraction. Right: The time density curve
(TDC) is shown. A solid line reveals the change of density at the Fisher’s C3 portion, and a broken line reveals the
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change at the ascending vein. The cerebral circulation time (CCT) is defined as the time interval between the

arterial peak (A) and the venous peak (B). The CCT of this normal subject was 3.73 seconds.
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Fig. 2. Comparison of the CCT in age

The CCT of each decade in the normal subjects is
shown. The CCT of the younger subjects under the
second decada was shortened, and that of the older
subjects over sixth decade was elongated.
Therefore there was no significant difference in age.
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Fig. 3. Regression analysis in the CCT of the right
and left side

There was significant relation between the CCT of
the right and left side by the regression analysis.

(8) CCT &A=

ERZEIIDWTIE, EAWENTERTSH - 726361
IZDWTHRE L 722%, & CCT O F¥fEIE3.88+0.48
b, Fi33.82+06I1MTEAERRDLh o7z, WE
i3 Fig. 3 IR EMERSIC BV THELED
BWVWEE 2 BB (y=0.324+0.90x, r=0.73, p<
0.0001)o
(4) CCT DEHEHM

F7, BHEEICOVWTIE, 18F1ICBW T Z%E
2 T2ME® CCT % flsE L%, 10 H3.89+0.40%,
2 M H3.90+0.428 T, ZDZEIIFH0.018 L BiF 7z
BEEIREN, MEFEBOMIZIX Fig. 4 12T E
AR ATICBVWTEEOEDHRVEELZRD /2
(y=0.95+0.76x, r=0.73, p<0.001)o
(5) CCT &Mz

KIZHERNZBIT A CCT #&E L72A%, Fig. 5 D&
I HE3.59+ 04580123 L TEM4.156+£0.54F &,
BHICHL TEHIZBWTHEEIZ CCT PAEVEWVD
R TH -7 (p<0.001: unpaired t-test)o
(6) CCT Il 8% RT3 ARFHAT

EREEICKX 2 EELRIZTIENTFREINDA
HEMRTE LT, MIE & Ht fEB X U PaCO: dH
FoN DA, BTRIOFHAERMEIE, 94.2+10.6 mmHg
T, IUHEEAIME 13 F19129.1 +£15.8 mmHg, ¥LsREMm

(sec)
4.8

4.67
4.47
4.27
4.07
3.87
3.67
3.47

3-2 T T T 1 T T 1 T ]
2.83.03.23.43.63.84.04.24.44.6
first (sec)

yv=0.95+0.76x, r=0.73, p<0.001,
(n=18)

second

Fig. 4. Regression analysis in the CCT of the first
and second measurement

There was significant relation between the CCT of
the first and second measurement in the same sub-
ject by the regression analysis.
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Fig. 5. Comparison of the CCT in sex

The CCT of the women was significantly shorter
than that of the men.
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# 2= VSRS ), HERIICD %) OB L 3h
PRLETH5, £7-RI 2HHT 253 RI OFEMN
(1) CCTOEZRERTESLZE HHETH Y, LIRERRPITHRPERT S, /-
R ERIFR] (CCT) (X, RRMERDOEILICHE S L BIBZZROIBIEIRD & Y » 72 TRI—BEA T HEHIEL
LEBHNT A -5 —Th ), MIFREIEE KBT 2, L, BEFPKXVEOHESH YD, BEITLALST
> T COT (IRAMLFE A T L CMitREAMET L7z b TWiR\v, L7zd%> THETIE DSA REF CT
RRICEER T 574, BAMICIE, (1) BEROBKA TR, BEAOREREME (TDC) %AV THEE
(FEMEBEMEICL ) ABIMATHE % MEAER T 5 TEHENERE 2o TV AHT9111518)  FE LD W
&), (2) MEEMOBA (K LBETHMED 72 CCT i time of peak to peak (TPP) T& 5 %%, TDC
angiospasm %), (3) MHENET (M, MmEEK AT IZ BV TIE, TPP DANC, F34:@8EEHE (mean
T, OBEREIET, MBEkHEO EH%), 4) MERE transit time: MTT), mode of transit time (MOTT) 7 &
DT (BETTHE, REFIRFMES) OBEE )T 5, Z DTG A — 5 —HRETVEET (Fig. 6), BEDOH
FoERANL, FEBEOIRRETHLDT, KEIC EHHZBWTDH, EHER ROl DPFOBEIHA T,
EREMACE Tix % <, BMERTEZ KBTS I LIC fEIZ5iE5D %A% % (Table 1)o MTT iEStuwart &
BETAHIULENFDL,Z D720 CCT DEERN 2 EHM Hamilton DOFAFREFHICET X Zierler PER LD D
JICBELVELS ), Z0FMICIIEELET L), T, BAPEIRIMEE (Cerebral blood volume: CBV) & [A]
CCT M#ilsE ks LTid, (1) EEmEHRE .k EDOHILEBEDOIRRENA > TH TV L T TORM,
D, 740h ko GEIIRM & BARAE O B A Hi R % 2%Y) TDC OMMDILE EF) R EEFLETTO
WEL, BEREOBRRMLERT 2 H5ED, (2) BREICHLT 2D TH 5422, —F, MOTT i
radio-isotope indicator % A\>, BIER TORAEH Oldendorf DMREHZ & 5 b DT, radio-isotope B
REE2 5 CCT & W T 54D, (3) NI EH WMOBBEOR D BB LM OZICHY T 51D, MTT,
¥ % 4T\, angiodensitometry 4T\, Z V7 I v & MOTT #E 1§ 5121%, B5Nh7 TDC 28V a2
H—TOXBHERET HHED, (4) BEHERM T AL, Afitting LB ITV, UHEEH L EIRT 5
# (radioisoto-pe: RD) i\, RIZ VT I Y Ah—7 VEDPHD, DSA # VT BFEOHE T, FiZ IV-
o EBREH 2 BN 5 H%ED, (5) PET 24T\, DSA AMER SN T &7, BONLEBENIREHT,
I B/ MR B 2 & T3 @B R A B T 5 ke 0% TDC DBRENFREVE V) WESH o7z, &%
BhHb, 20 LEFMOERELHVSHER, E CT % Fi\V>7: TDC f##7 (dynamic-CT) i, FEEMATE
Table 1. Summary of reported studies about the CCT
Author (year) method Variety of CCT site of ROI time (sec)
Nylin (1956) RI TPP CC-JV 6+0.3
MTT CC-Jv 6.7—7.7
Atarashi (1964) RI MTT CC-Jv 6.7£0.5
Greitz (1968) CA TPP C3-PV 3.5%£0.5
Celsis (1985) RI TPP CC-TS 10.3+2.7
MTT CC-TS 10.4+2.7
Oldendorf (1962) RI MOTT MCA-area 6.5—10
Tazawa (1987) IV-DSA TPP C1-TS 4.76+0.28
MTT MCA-area 4.66+0.11
Kuroki (1987) IA-DSA MTT CC-PV 54+05
Tukamoto (1986) IA-DSA MTT CC-PV 5.58+1.66
Touho (1988) IA-DSA MTT MCA-area 4.11+0.78
Okada (1994) IA-DSA TPP C3-PV 35
Fujita (1998) TIA-DSA MTT MCA-area 45310.21
Hatayama (2000) IA-DSA TPP C3-PV 3.87+0.57

CCT: cerebral circulation time, CA: conventional angiography, CC: cervical carotis, C1: Fischer’s C1 portion,
C3: Fischer’s C3 portion, JV: jugular vein, PV: transit time, TPP: time of peak to peak
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Fig. 6. Time parameters in the analysis of the CCT
CA means the curve of the arterial-inflow and CV
means that of the venous-outflow. Time parameters
are measured from these curves.
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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

—Theory of the measurement and normal value—

Takashi HATAYAMA

Department of Neurosurgery, Chugoku Rosai Hospital

The author estimated the cerebral circulation time (CCT) by using intra-arterial digital subtraction
angiography (JA-DSA). The CCT was defined as the time interval of the time density curve between the
arterial peak and the venous peak.

Normal control values are necessary for routine clinical analysis of the CCT to evaluate cerebral hemo-
dynamics. The author measured the CCT of 567 normal individuals, and the mean CCT of them was 3.87%
0.57 seconds.

There was no significant difference between right and left, and the reproducibility was good. The 70
decade of age persons showed later CCT of 0.4 seconds than the 20 decade of age persons, but there was no
difference. Therefore, the CCT is considered as the extremely stable physiological parameter to analyze the
cerebral circulation. However, the CCT of men was significantly longer (4.1530.54 seconds) than that of
women (3.597+0.45 seconds) (p<0.001: unpaired t-test).

o ————— ———— T " e

 —— —— - ————— -

=




