1193

(& &)

SN SHEIIRPAZEBNZ BT 5 NI E &2 & 5
Jm Tk IE BRI ] & PET (2 X % WP B G BRI G & & ORI

e e XLk ®Y KA X RS %‘U%‘*

I % : S THUIEAX
wE T faH B bR FR*

BE VENSHBIWRPAZE B 3303 5 QUi f 7B o0 BRI & B i 7 35 5 b oo A o0 i I ]S XD GEAl
L, PET (X % hyiria 0GB fCatas e Ui ifiift bt (CBF), g #EHeK (OEF), ks 4 {CE3 (CMRO2), Jid
i e (CBV)) & Mofie Urc. i35 i Lo 1 Yymidikg )i CBF L Eo Ao M4, OEF LixfFEoIE
R Z 25 Uy MU 5o S A o0 1 Sl RN & 0 B RS (S R b 5 RS T & 5 2 LAviRik &
vtz F1o, CMRO: (IMIMILAF 55 Lo R RIc o & FIURE-—EICff o Tt M itise b
O PRy & PET (2 X % Mo o> F i gl (CBV/CBF) & o RIICiZAT iE 2 MBI 2 & 00 0 4L 7g 5
e IS A Lo VYRR R 2 4Bl T 5 L, BIRMIICE W T de CBF Lo flicf o 10 #
Bz 70 & fens, FRIRAHO FEd@BRE A IS AR T 5 2 &0 0, PENSIBIIREAZS]IC 35 1 %5 CBF (K
FoOERITBERIEOICT T b % T REMEARE S hufe.

(KiBE: 31: 1193-1199, 1994)

7 SATER O, NEB)IR R O PHAENES LIS

L 3Lolc BT RIS ARIE T 5 = & b B S T
PPN SR 2K B112 4505 % positron emission %167,
tomography (PET) 4 Jij v 7 i 5 5 {4 812 > ¢ KRG, N SR B 3515 2 B

DFFFEIZ N O d 0D, B T o ki B AT B D FREE 2 MK ifiL A 85 b o 252 o0 it IRg ]
(CBF) O, bk # LB R (OEF) o L5, 4 ISk D AEAME L, PET (S X 2 o 737 b4 7 B8 AR Y At
gk (CBV) o L5, F-#idiaRsR (CBV/CBF) (ikifu i (CBF), Jix g 2 {8 ek (OEF), [k
DIEREAHEEA T D KR (CMRO2), Lk (CBV)) & D%
— %, Hiﬁﬂu%iﬁ%h@ﬁ%ﬁl@iﬁi@ﬂ%ﬁt:; U] 1otz
ﬂiﬁﬂﬁf"-‘@%ﬁ&?ﬁu;i#éﬁ#@Ek@fﬁﬁé&%%

TR |
R LRI € 2 — RO
Rl 151 A R S PN S T — DN EBINRH JEIE & W S A, LAY
AL A IR S BF AL AT AN R S ]E]% B L PET 2 & 3 JFT GBS A8 o JlE
P A O EPAN

St ORI R SR (BN HATL, 20, B

BRI 647 )1 29 1) faﬂrw:ﬁumm XA CT E, | 4Bk (runk)

BBIACR G | il i KB -1 (B 980-77) WIS T X 5 A5 IR s BRI B 7 & ab 2 o 1
SUIEK S DRSS BIF 8 T NI et s 1 o Zeme -
g W 1 1L (SIS 5 SR L B2 © 631

UP )ﬁ: {El :f_7.04 ﬁ),

Presented by Medical*Online



1194 ®E %

L. » *

L R &ERERBERE

Hd i 5 3 B i ot RS AR 2 (4 vessels studly @ [Esk
kS BIRE Y, EUNEBIIREY, HEBIIRE
) 12 RREFIT KERBIR 2> D £ LY B — i
T ORIT L7z, By — 7o =23, Bk R
28T 4 B, BARMLAE R 2> O BARFE 23 B 1AL
T O6~8 BT L THag iz (Fig. 1), #x
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1 % 10 %5 (1994)

4,33 m 300B) # 711 iohexol (F & = /X — 7
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Ak (trunk) sic 734 L 72 (Fig. 3)”.
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contrast material injection

7 8 9 10 M 12 (sec)

Fig. 1 Time schedule of angiography. The exposure rate is twice per second for four
seconds in arterial phase, and once per second for eight seconds in capillary

and venous phase.

/

Fig. 2 Typicalinternal carotid angiograph of contralateral side for internal carotid artery
occlusion. Collateral circulation of affected side through the anterior commu-
nicating artery was observed (See_arrow),
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DB D

m Blood perfusion territory of anterior trunk of MCA

% Blood perfusion territory of middle trunk of MCA

HHIH]]H Blood perfusion territory of posterior trunk of MCA

Fig. 3 The blood perfusion territories of anterior,
middle and posterior trunk of middle cerebral
artery (MCA) on transaxial section images.
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b ofFicHowTERER, BIlRFIOHB
W%« HRREL), 35 X OV o LR o FliREH o
BURE X« THARIES & G L, BOIRAH o HIBRRE %1 2>
O BNRAH o 14 KI5 %) & T & BhARAH I 35 0 5 B A
DY ], BHARAH o 1 KBy 1 2> 0 WAIRAH
B4 & T & BAALEHIC 35 1 5 1A 0 -1
IR, FRAREE o HBERE 70> 0 FIRAH 0 19 KRy
41 % T & FRIREHIC 35 3 2 SRR 0 - E5@ g,
S 350K (B R AH, 6 L A, FRRE)
O W@ R O &5 (BIIREH O HIZRREZ 5> 5
HRAH D KR %) £ T) & 28T 0 ERA O V-5
W & L. %72, Ao O miln i 4

T apEhR (trunk) 38§ 2 & 1S L C BRBTIC v 7.

2T, oo @@k (trunk) N T, *5
L HIMIE DT RTCOBEEL I N TR WA,
= OEMEINR (trunk) K & BT O R0 BRI L
1Es

3. PET 3%

PET I %& 3 £ %€ 5] 1 150 B4 2 & WA

MifT L, MMfLpEE (CBF), fixft#{EHER (OEF),
Nk #HHE (CMRO?), ik if #% & (CBV) o 4%
JFT i A BR AR A AE R & E L 72107 R L
7= PET #t & (3 Headtome 111 (45 [5) 4> f# HE : 10.5
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X % 45 P AR A & (CBF, OEF, CMRO2,
CBV) L o [ ## % Fig. 4(a-d) (2773, Jif %
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r=—0.54, p<0.01), OEF L ofElicixE0F L
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Fig. 4 Correlations between mean transit time by angiography (Angiographic MTT)
and PET measurements. A significant negative correlation was observed between
Angiographic MTT and CBF (a), and a significant positive correlation was
observed between Angiographic MTT and OEF (b). No significant correlation
was observed between Angiographic MTT and CMRO: (c), and mean CMRO:
value was 2.2040.282 m//100 g/min (+S.D.). No significant correlation was
observed between Angiographic MTT and CBV (d).

m//100 g/min CE-#fl + BRI ) TH -7z, K4
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Fig. 5 Correlation between mean transit time by
angiography (Angiographic MTT) and mean
transit time by PET (CBV/CBF). No significant
correlation was observed.
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Fig. 6 Correlation between mean transit time of
venous phase by angiography (Angiographic
MTT of venous phase) and CBF. A significant
negative correlation was observed. However,
no significant correlation was observed in arte-
rial and capillary phase of angiography.
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Summary

Circulation Time Determined by Carotid Angiography
in Patients with Chronic Internal Carotid Artery
Occlusion: Comparison with Cerebral Blood Flow and
Oxygen Metabolism Measured by PET

Hiroshi ITo*-*** Atsushi INUGAMI*, Fumio SHISHIDO**,
Toshio OKUDERA*, Toshihide OGAWA*, Jun HATAZAWA¥*,
Hideaki Funta*, Eku SHIMOSEGAWA*, Iwao KANNO*,
Hiroshi FUKuDA*** and Kazuo UEMURA*

* Department of Radiology and Nuclear Medicine, Research Institute for Brain and Blood Vessels, Akita
** Department of Radiology and Nuclear Medicine, Fukushima Medical College
*** Department of Nuclear Medicine and Radiology, Division of Brain Sciences,
Institute of Development, Aging and Cancer, Tohoku University

The degree of collateral circulation in patients
with unilaterally chronic internal carotid artery
occlusion was estimated by mean transit time of
contrast material in rapid sequence carotid angiog-
raphy (Angiographic MTT), and compared with
cerebral blood flow and oxygen metabolism mea-
sured by PET. In normal density region on X-ray
CT, a significant negative correlation was observed
between Angiographic MTT and cerebral blood
flow (CBF). This indicates that cerebral blood
flow can be estimated by Angiographic MTT. It
has been reported that the ratio of cerebral blood
volume (CBV) to CBF (CBV/CBF), i.e., mean
transit time determined by PET well agreed with

OEF, and is good indicator for brain circulation
reserve. In this study, no significant correlation was
observed between Angiographic MTT and CBYV/
CBF. However, a significant positive correlation
was observed between Angiographic MTT and
oxygen extraction fraction (OEF), and no sig-
nificant correlation was observed between Angi-
ographic MTT and oxygen consumption rate
(CMROg2). These indicates that Angiographic
MTT may be indicator for brain circulation
reserve.

Key words: PET, CBF, Angiography, Circu-
lation time, ICA occlusion.
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