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Single-photon emission computed tomography(SPECT) Cifll%€ & 415 acetazolamide (Z X 5 ¥ & it

(Cerebrovascular reactivity; CVR) (2 X - T, ICA W o ORFENRE 1935 X OV M FERR 2012 X D1tk Ot
LWL A 2 CEA fRIEWENT 27202 THITEH Z L #%EIEL7Z, LU, acetazolamide (213,
TR ICHNR ., R, D EV, i, MU LU, Stevens-Johnson SEMEREZL OFEIWEH N & 5 25,20, FEERIZ,
& HHETIL, acetazolamide Afifd ¥ O SPECT itk % JitifT L 7= B @ 63% T, acetazolamide ¥4 1
~3 WFE] CRMEM 2N HE L. £ OfERIT 0.56~72 Befilfe 7z & s 20, £ L THEAE O B AEOESHFICR
BErhz5E0nwW) ZENEFESNT 20, 2D X HI1C, CEA ITHELEMEIELZ THT 720D
acetazolamide F#EZ ME L L7av, fthod SPECT &% B2 5 Z LIdAHTH S,

—Ji., E FOKMEEICBTDHFMMESN Yy OPT7R L e Y —oEEERET D HEE LT,
iomazenil (IMZ) % v 7= SPECT M2 A< H S TS 28730, IMZ-SPECT Eifg Lot~y
TEE LT —#EAHE (Central benzodiazepine receptor binding potential; CBRBP) 1%, KAMFZE D

10



NMCC 19 2012

Pk FE & B3 8 W . CBRBP O/ I3 AR5 8 5 W TR KB A R 9L S5 29730, CBRBP b o
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7. HTAIIE acetazolamide Hfif72 L SPECT JfifT L. % ® 3 H1%IZ acetazolamide Afifd ¥ ® SPECT %
fifT L7z, Mz T, CEA %D & HREHI T, &% 37 HIZ 3B H O CBF JlEZ{T- 72,

KIFE D CBRBP FEEX, acetazolamide BfiidH V) @ 123[-IMP SPECT #i#& % 2~7 H T IMZ-SPECT
Z TR L7,

fliai > SPECT Wifg 725, 2 DOMEMNKO L 9 IZFHE S 7z, CBRBP/CBF=IMZ ® % 7 > i
/acetazolamide B {72 L @ CBF, CVR=[(acetazolamide £ fij & ¥ ® CBF—acetazolamide & fif 72 L ® CBF))/
acetazolamide & fif72 L CBFIx100, 4 T® SPECT MEif4ix SPM99 % i\ THEHI A CHEHE L L 36),
three-dimensoinal stereotaxic ROI(regions of interest) template(3D-SRT) % H \ T il - K AxEn ik Middle
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Figure 1

2.3 diffusion-weighted MRI(DWI)

DWI i 34fial 8 B LA & Afitk 24 RERILANICHETT L7,
2.4 fRETEHIS

Witk DRRIE LA <2 k8 D WITIEFETE D & D IER] & 7eVER 2 KB 2 2 Wik 1L, receiver operating
characteristic(ROC) #h # 2 1\ TREM L 7=, ROC i, fwEHE» 5 o 7= F¥ME (100.1 for
CBRBP/CBF Al; 36.8% for CVR) 75 0.5SD(2.5 for CBRBP/CBF Al 4.6% for CVR) 9 >His L Cat& L7,
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JAAIRAN -2k > CBRBP/CBF Al & CVR @ ROC #h#t F O mifED 7E1% 95% confidence intervals(CIs) % fu»
THMr LTz,

3 /R
112 57 9 {51(8%) T, CEA IR -ERIC DWI THT LV MITHIE 7248 2 3800 72, 4 C DR M A 13 A0 T

B 1.5em L FCh o7, 4 Bl(4%)1%. M ICH LOFERAREIR 2SR L. 9B 2 #1(2%)1% DWI THF L
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Figure 2A 1%, MM LA <> M4 ICF 1T 5 CBRBP/CBF Al & CVR O FAUEE 273 ROC #hfg T
% %, CBRBP/CBF Al ® ROC 7H1#(0.924; 95% CI, 0.854-0.972)(% CVR(0.782; 95% CI, 0.697-0.852) X v %,
AREITKE 2> 72(P<0.05), H LW EEL A ~ > MEAEDFHNTF1T 5 CBRBP/CBF AL O & K 5T
FNEh 91%(10/11) & 73%(74/101) T - 7=(cut-off point, 105.1: the mean +SD of the control value
obtained from healthy subjects)(Fig. 2A and 3), Z ® cut-off point (21T 2 kPR & etk HI=i1%,
NZEN 27%(10/37) & 99%(74/75) T~ 7=,
3.2 fif&kiBER

Figure 2B %, i34 128175 CBRBP/CBF Al & CVR O FafEE 27k ROC HifTH 5,
CBRBP/CBF Al ® ROC 7E1#(0.925; 95% CI, 0.860-0.966) & CVR(0.954; 95% CI, 0.897-0.985) & Ltk L 7= K,
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4 ER

AHFFEIL, SPECT 2 & %4l CBRBP/CBF A3Mffa CVR & s L C CEA JEAMT IR A4 2 A OHE U A
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CBRBP/CBF Al (% CEA (ZBH# L 72 A OHEZ T3 5729 O, acetazolamide ¢ 52 X% & L72v, HH
72 SPECT £ Th 5,

AN TR O B2 < DA limitation 235, 1-2H & LT, ARAFFEIEL M ICA FRAER] D I %
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Preoperative central benzodiazepine receptor binding potential/cerebral
blood flow images on SPECT predict development of new cerebral ischemic
events and cerebral hyperperfusion after carotid endarterectomy:
comparison with cerebrovascular reactivity to acetazolamide
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Abstract

Purpose: Risk factors for cerebrovascular complications developing during or after carotid
endarterectomy (CEA) include preoperative impairments in cerebral hemodynamics, as detected by
demonstration of decreased cerebrovascular reactivity (CVR) to acetazolamide on brain perfusion
single-photon emission computed tomography (SPECT). Central benzodiazepine receptor binding
potential (CBRBP)/cerebral blood flow (CBF) images on SPECT provide high sensitivity and high
specificity for detecting misery perfusion in patients with chronic unilateral major cerebral artery
occlusive disease. The aim of the present study was to determine whether preoperative CBRBP/CBF
images on SPECT could identify patients at risk for new cerebral ischemic events, including neurological
deficits and cerebral ischemic lesions on diffusion-weighted magnetic resonance imaging (DWI), or
cerebral hyperperfusion after CEA and to compare the predictive accuracy of CBRBP/CBF with that of
CVR to acetazolamide on SPECT.

Methods: CBF, CVR and CBRBP were assessed using N-isopropyl-p-[1231]-iodoamphetamine (123I-IMP)
and 23[-iomazenil SPECT, respectively, before CEA in 112 patients with unilateral internal carotid
artery stenosis (=70%). CBF measurement using 23[-IMP SPECT was also performed immediately and 3

days after CEA. A region of interest (ROI) was automatically placed in the middle cerebral artery
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territory in both cerebral hemispheres using a three-dimensional stereotaxic ROI template. DWI was
performed within 3 days before and 24 hours after surgery.

Results: There was no difference in the ability to predict post-CEA hyperperfusion when comparing the
area under the receiver operating characteristics curve of the affected side-to-contralateral side
asymmetry on CBRBP/CBF and that of the CVR in the affected hemisphere. However, the former value
(0.924; 95% ClIs, 0.854 to 0.972) was significantly greater than the latter value (0.782; 95% Cls, 0.697 to
0.852) for the prediction of new postoperative cerebral ischemic events (p < 0.05).

Conclusion: Preoperative CBRBP/CBF images on SPECT can more accurately identify patients at risk
for cerebrovascular complications occurring during or after CEA when compared with preoperative CVR

to acetazolamide.
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