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SHE IR PN IR BT (carotid endarterectomy : CEA)D S OFHIE & LT, BMFRRE DO FEFE 213 2 M ISl 2 7= i ifn 7
DRIRE, Feb LRI RE STV D 12, CEA % OEER O BB T 10-156% L HE S TH
0 345 CHEERE, TV A KRIEERRFTIER & W o 72 BERIEIR 2 £ 5 A REREREE L ShTn b
1267 CEA #RiBERIZ £ 2N I OFAESEFL 1T 1%FEE Th DM, £ OBSERIZIEF T E L 189101112 X
512 CEA %IRRT & Sk i= L= A, 72 ZBIEETH > Th ., FEHUCRASRERENE LS LR S
TW5 1314, Z OO RKIL, WRTORIER 7 M IZ X 2 MEER TREDIR T & STl 15,
FEOATATT%1 & LT acetazolamide £ faf 4 fiLjiii single photon emission computed tomography(SPECT) D&
FAPER ZEME STV 5 34515 Las L, Mt SPECT 1349 L& & Tlx72 <. F7- acetazolamide
AfTORIERORIEY & %, —J7 magnetic resonance angiography (MRA) _Eo H Kk Ehfik(middle cerebral
artery : MCA) D5 S 581X, acetazolamide SUGEEFHRIT 2 Z L3S T % 1617181920 A [r] . CEA
BIBREEFROWRIT I E L COFEE MRA OF ML L acetazolamide AT MIMLTE SPECT fifT DRIz > &
Bt L7z,

2R ER/E

21 ®E

CEA% 1T L 7= SHERSHENARMASIE (B I 2 B2 |2 T2 38 = NASCET 70%)2 B8 30141 (B1:27741, 4otk
24051, Filinl347-865% 1 FIIFHH69.3+6.4) AHRLE LT,
2.2 fiTAIMRA

W RT2 112 1.5-T imager (Signa™ HDxt,GE Healthcare, Milwaukee, Wisconsin) % ff 1 L . three

10



NMCC 22 2015

dimensional time of flight(3D TOF) MRA(3-slab) # fxf% L 7=, Z ®MRAIZE W T, HHIMCAD(E BHRE I
LWL F D4 DgradesiZ/r A L7219, £ TOM3DIE 53 E K £ TR TX S (grade A), M3D{E 5731
ARTHiEMT 5 (grade B), M2DO(E 531K T Higiad % (grade C). M1DOEE 23 @7 5 (grade D), X 51
grade A% 5 5 08E E#EE, grade B, C. D% % & CTE MK L L7=(Figure 1),

A B C D

Figure 1

2.3 fiTAT&AK m R E

SPECT #*: (& (¥ Headtome-SET080 (Shimadzu, Kyoto, dJapan) % f£ H L .
N-isopropyl-p-[123]]-iodoamphetamine!(Z X % autoradiographyy%(Z C 22 §RIGAX I I 7E 2 fif T L 721522, & 5
IZMCAE 5 AR R 112 (X acetazolamide & fif i ML SPECT 2 18 L 7=, IRTIEL#% (2 & 451 |2 22 B R AR 1. 37
SPECTZ% fiifT L. #WitimEROFEAHE L=, £ CHOSPECTE {4 Lstatistical parametric mapping 2%
FAWTHERE( 24T - 7223, three-dimensional stereotaxic ROI template % H VT MCA G oD b i i & 2 5
U724, ((T'& T 3 NA W AK e ) — (22 5 e I i 20/ 22 5 eI I 5 8) %100 00 2 C M 1 2 B

(cerebrovascular reactivity : CVR) ZHH, U7z, 8RNI [FIMCAREEE 0 22§ REAK 7 23 100% LA F

WLt ER LR,
2.4 fitEl. i, WEEE

EHIFHY B £ CTHULMRAIBE S FIC S BT TITo 72, MREME 7 = > % =)v (2-3puglkgifi¥) . 7 a R
74—/ (1.5-3mglkgifik) . ~7 v =7 A (0.1mg/kgfiE) . BRFEWA (-30%) T TIT - 7o, BRERF 3,
DR, BIRIAE, BREfafnE, R LRBRENEZIT o 72, NWHABIIRERTERTIZ~/ Y > 500057 %
B L7z, TR 2 3R D 7o Bl Tl INIEZ D O REEA 2 U AR i +£100-140 mmHg ThgEIZE R L
72o M43 H B O FESPECT Cib#E T A3k L 7= B E /2 M E A B 2 MR U7, F 7l riE Rt 2 =
LB, 7R 7 4+ — VEE CERRIRRIC L TR L,

3HER

155 4(51%) T MCA 1 SFREK T 2380, 2D 5 5 31 f1(20% : 95%CI, 14-26%) THIZERET 2580 7=,
MCA {5 558 B 155, 7 CIIAF @R 2 780 72 - 7= (Figure 2), MCA 15 S5 T 155 5 65 41(42%) T
acetazolamide USMENME T LTHEY . 2D H 5 31 #1(48% : 95%Cl, 36-60%) THiL i\ %2 ROz, T/
b, MCA 15 ZIREAR T EAMOBEEFRIENETHIZRIT 100%TH Y . MCA 1§ 598 E K T + acetazolamide X
JEPEAR T OB HETR B E T IR I MCA {5 55 B (K T B o0 3@ FE b5 M T IR & 0 8@ h> - 72(95%C,
36-60%vs14-26%)(Table 1),
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MRA grades
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Incidence of cerebral hyperperfuson (%)
Figure 2
MCA signal CWR 1o acetarolamide | P value
intensity alome following MCA signal
(n=301) intensity
(n=155)
Sensitivity 100%  (31/31) 100%: (31730 M.S.
95% Cls 1O o 100 100 o 1O0%
Specificity 4%  (146/270) Ti%  (90V124) <105
95% Cls 48 to 60% 65 1o B0%
Positive-predictive value e (317155 48%  (31/65) <(,05
95% Cls 14 o 26% 3610 69%
Negative-predictive value | 100%:  (146/146) 10056 (VD0 M.S.
95% Cls 100 1o |05 100 1o 10025

Table 1
4 B

AKHFZEIL. 1.5T MRI (2 X% 3D TOF MRA @ MCA 15 55853 CEA #iB#ER ORI FHICHEHATH Y |
acetazolamide BN M SPECT % Zh=RAIZAT 5 Hikx /R LTz, 4 1Zla7, 3T MRI # W CRIEkOHRE
LR, ZOBARKRER OB TRIERIZE %2 63%., 28%TH Y . AL TETEN-7Z 20, 2

AUE 3T MRI & 1.5T MRI O ZE [ 53 fFRESCAR 7 kb HE & EL iV M L 5 & bin 223 25260 1.5T MRI & HIW\ T
HIRE B L ORETRIRIIONTRE 100%TH Y, 27V —= 7 H&EICH#E L T\ 5, Acetazolamide (TR

12



NMCC 22 2015

M7 R—=o 20 WO L, B8R, B, EEHAPEICN 2, Stevens-Johnson JEfERE & Vo 7o EHfE 2
BUWER 24T 9 % 2728, BLIZ acetazolamide A i it SPECT % JiifT & 7= BE 2\ T, acetazolamide
Feb-1% 1-3 REHILANIC 63% D BE M H 0 OIER ZFF 2 THR Y | £ ORERIE 0.5-72 FEEIFHE L7 L W& S
TW5 28, L7 - T, acetazolamide A MMIMLIE SPECT OGfTHEE 2/ NMRIZT 2 Z L IFEFICEETH
2

AWFFEDRE R A S F A AR IMAT AT 2B R 2 AN T T 572007 a—F ¥ — MR
%, £7 3D TOF MRA Z & L., ffilo> MCA {55 HENEK T L TV DERIC D ALEHIERL X O
acetazolamide A KIMLiE SPECT 217V CVR Z&HHlT 5, Z 2T CVR 2ME T L TV D RERF] 2 Iir#% 1 7 i
® high risk £ ZWid % Z & T, acetazolamide &K jiE SPECT O TAEE Z K I b2 LT
% (Figure 3),
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Figure 3

5 &35

CEA #ZBFEROHRTTEE WO BAHIE, £ MRA HM TR J—=0 74252 LT, fElattis<
acetazolamide B4 M SPECT O ifTAEEE 2 J-/3123 5 Z & BT X 1EH OBINIETT CTHTZIEBEET O Bk
THREZAEEIIEDD I ENTE S,
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Abstract

Objective: The purpose of the present study was to determine whether signal intensity of the middle
cerebral artery (MCA) on preoperative 1.5-T magnetic resonance angiography (MRA) could identify
patients at risk for hyperperfusion following carotid endarterectomy (CEA) as a clinical screening test
and whether an additional measurement of preoperative cerebrovascular reactivity (CVR) to
acetazolamide on brain perfusion single-photon emission computed tomography (SPECT) could increase
the predictive accuracy for the development of hyperperfusion.

Methods: In 301 patients, the signal intensity of the MCA ipsilateral to CEA on MRA was preoperatively
graded according to the ability to visualize the MCA. For patients with reduced MCA signal intensity on
the MRA study, CVR to acetazolamide was subsequently assessed using brain perfusion SPECT.
Cerebral hyperperfusion was also determined using brain perfusion SPECT.

Results: Preoperative reduced MCA signal intensity was significantly associated with the development of
cerebral hyperperfusion (95% CI, 1.188-3.965; P = 0.0352). While the sensitivity and negative predictive
value were 100% both for the preoperative MCA signal intensity alone and in combination with
subsequent preoperative CVR to acetazolamide, the specificity and positive predictive value were
significantly greater for the latter than for the former (P < 0.05).

Conclusions: Signal intensity of the MCA on preoperative 1.5-T MRA identifies patients at risk for
hyperperfusion following CEA as a clinical screening test. An additional measurement of preoperative

CVR to acetazolamide increases the predictive accuracy for the development of hyperperfusion.
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