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[Abstract]

Carotid artery stenting placement is performed for treatment of internal carotid artery stenosis. It develops hyperper-
fusion syndrome as a complication and may induce cerebral hemorrhage. Quantitative evaluation of cerebral blood flow
by nuclear medicine examination (cerebral blood flow scintigraphy) has been conducted for the purpose of predicting
the onset.

An application (2D perfusion color mapping) which can quantitatively grasp cerebral circulation dynamics using angi-
ography apparatus by color mapping has been developed.

Correlation coefficients of quantitative values calculated by 2D perfusion and cerebral blood flow scintigraphy were
determined and compared.

There was a strong correlation between Area Under Curve of 2D perfusion and CBF of cerebral blood flow scintigraph-
ic correlation coefficient r=0.71. In the visual evaluation, except for some cases, it was almost the same evaluation. It was
suggested that the quantitative values of 2D Perfusion could be used clinically.
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Fig.1 TDC and image information obtained by 2D
Perfusion
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Fig.2 Parameters obtained by 2D Perfusion
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Catheter position
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(a) Catheter position
(b) DSA image, Shooting range
(c) Image processing

DSA

2DP image

Image processing time: 30sec
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Fig.3 2D Perfusion Shooting image collection method
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Table 1 Patient background and measurement results 2, B BTN A hOREKENIR O I
1231-1MP 2D perfusion FRCAEISLC ROI 3% LEHAI L 72. ROI

No case ICAstenosiscase  age  sex  REST  ACZ  Washinrate Area under curve - " . . N
1 It ICA stenosis 3 79 M 0.91 09 0.73 09 0)1&[%(1 EHP_(I t EH[ZI zrnzih—o T D
2 Tt ICA stenosis * n M 08 063 0.79 092
3 rICA stenosis * 83 M 104 103 0.98 0.95 SEL Eﬁjjiﬂ%(: hXIoBHELI
a4 It ICA stenosis x 75 M 0.88 0.93 0.85 0.82 ! !
5 It ICA stenosis * 7 M 093 096 0.83 0.98
6 L 1CA stenosis * 51 M 0% 089 0.93 098 ROIOAE 8 1EROT A (3cm x ?C/I’l’l D
7 rtICA stenosis, It ICA occlusion i Mo 087 082 0.02 1 PR
8 1t ICA stenosis * i Mo 15 1 0.95 095 M) & ROI B (3cm X 6ecm OFEH) O
9 1t ICA stenosis * i Mo 15 1 124 098 ) . . .
10 1t ICA stenosis x 72 M 099 098 0.85 1.02 2FEFHE LT (F|g 4). ROIDHEIIN
1 Tt ICA stenosis * 76 M 0% 096 0.81 105
12 It ICA stenosis X 65 M 097 093 1.23 0.98 B TRVE RE SN 2 NE =4 )
13 Tt ICA stenosis * 67 m 1 os 102 112 MAEPERERLERE T AP FER/ L, 19E6]
14 rtICA occlusion, It ICA stenosis 16 M 083 057 0.94 081 - . Ly - S PR P,
15 It ICA stenosis * I8 F o0 09 0.92 091 2D 3 3B DFDIFHEL . MELS
16 It ICA stenosis, rt ICA occlusion 86 Mo 088 101 0.82 089 N
1 1t ICA stenosis * n M 108 097 0.98 114 A PSIERN S MR 2 BRI L 72 SHER &
18 Tt ICA stenosis * 68 M 0% 102 0.86 096
19 It ICA stenosis * 73 M .02 106 0.94 11 FHOCTHE L., E T Lo kal»sEr
20 It ICA stenosis * I8 Mo ool a9 0.81 09
21 rt ICA stenosis x 80 M 1.04 0.89 0.86 112 P R I > H
22 i x 71 M 0.86 0.63 0.79 0.9 ﬁ L ’ :Fig,ﬂ__ﬁi % ﬁ lI:H L f‘ N 2 *Eiﬁ:@ ROI
23 i Foooss o 0.79 136 — .
2 79 F 093 o086 0.85 097 DT — X DH EAEMEZ, Wilcoxon D
25 55 F oo oo 0.79 12 A . o
: I - A R e
21 rt MCA occlusion &5 M 087 053 0.67 162
28 It M1 stenosis 62 F o8 o078 0.33 038 0 3 -
29 1t MCA occlusion 65 M 08T 053 0.67 162 & PRSYAG & L7,
30 It MCA stenosis 81 F ool 089 0.07 118
31 t M1 stenosis 68 M 0% 085 1 145
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Fig.4 Comparison by ROI size and measurement
location
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Table 2 Measurement error at the ROl measurement site

AUC 1st 2nd 3rd left-right ratio
measured value | left-right ratio | measured value | left-right ratio | measured value | left-right ratio | Average value
rt 3702 4244 3783
1A 069 069 07 0.69
it 2576 2945 2664 s
rt 3493 3621 3576 )
1B 0.7 07 07 0.7
it 2464 2566 2509
rt 3405 3288 3355
2A 0.92 091 0.89 0.9
It 3138 2992 2985 ns
» rt 3334 092 3410 092 3150 00 001
It 3092 3137 2835
rt 3745 3956 4045
3A 085 087 0.87 0.86
It 3192 3441 3519
rt 3782 3562 3950 e
3B 085 085 0.84 0.84
It 3218 3027 3318
rt 3512 3367 3290
4A 0.82 0.8L 0.82 0.8
It 2888 2727 2697
rt 3759 3550 3280 s
4B 0.79 078 08 0.79
It 3006 2840 2566
rt 2277 1980 2431
5A 064 063 0.66 0.64
It 3546 1247 1604 ns
rt 2065 2372 2353 ;
5B 0.66 065 0.64 0.65
It 3398 3650 3766
(2pP) (2DP)
1.8 1.8
1.6 . 1.6 L4
. .
1.4 ~ 1.4 °
1.2 \
. . e
2 o \:’.
1 . 1
e 3 o .
0.8 we 0.8 o o *
=-0.024 r=-0.431
0.6 0.6
0.4 0.4
0.2 0.2
0 0
0 0.5 1 1.5 0 0.5 1 1.5
(123L.IMP ) (1B1.IMP )
(a) Area Under Curve Correlation between left-right and resting CBF left-right ratio
(b) Area Under Curve Correlation between left-right and Under load CBF left-right ratio

Fig.5 Comparison of 2D perfusion (Area Under Curve) and '®I-IMP :

All case groups
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2-2 2D Perfusion EIMGRI Y F T 5T 1 —&D
EEEDLE

AIEBIRE L 3513 5 Area Under Curve ZEA5 I &
CBFEAi e OMIBIFR B, &I CBF T 0.024, #
iR CBFT0.431 L 72 Y, JLICHBIRR S kv o
7o (Fig.5). WSHBIIRIEZAZHE CHEFIRE L 351F % Area
Under CurveZifitt & CBF AL LLOMBIREE, %
if#hE CBF T 0.714, iR CBF T0.444 Th -2, N
FEIRA A2 5 HEBIRE 12 36 1F 5 Area Under Curve
FeAG L b 2 CBF /AT iz 360 T, JlkysR A
»hSohre (Fig.6).
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a
(a) Area Under Curve Correlation between left-right and resting CBF left-right ratio
(b) Area Under Curve Correlation between left-right and Under load CBF left-right ratio

0.5 1 L5
(1BLIMP )

Fig.6 Comparison of 2D perfusion (Area Under Curve) and "*I-IMP :
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Fig.7 Match rate by visual evaluation
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