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ECD i.v. ACZ i.v. ECD i.v.
370MBq 1000mg 370MBgq
1 1 1 3
Ist SPECT 2nd SPECT
X
10min 20min 30min 40min

(3% ; RI Angiography)

Fig. 1 Study protocol.

Fig. 2 Regions of interest as placed above 16 regions.
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1) #&Z Protocol

wnTc-ECD % FI\ 72 ACZ BFTRi#£ O & w RE
i GE=BEEIERR) (&, HE SO %%t
L7 S D FEY IZHE> TAT o 72, 2D HET
13, RO KB R IMLGT & % Patlak Plot £
THONL BPI D LIE L TRD LD, ZORE
WA E S o L 2-BYFe 2 72, Lassen
OEMEHIED (I, WHIERE «=2.59 % &%
flEE L THWY. KiEDHA Protocol DHEHE %
Fig. 1 \Z/RF. BLIMP # W72 ARG 12 L %
rCBF Em MR DOVER L, 5D HEY I2HE L
Tfio72. 29 LTHELNI “Tec-ECD & '3]-
IMP OE mE{§FNZ a3, IR L
N, EEBL AV, ML NIVOREAT A A
FCImiE ZEAZ I o 72 L3I (Regions of Inter-
est: ROI) & & &t 16 EpTICRE L, &L rCBF
fili% R 72, Fig. 2 |2 ROI ZEB &R T 5.

%P, “Tc-ECD DRI 7¥X¥A 7571k
SPECT, 'I-IMP ® SPECT #N1Eh D7 — ¥ L
4L RS % Fig. 3 1ORT.

2) Placebo Study

ACZ % A AR TR L, 2 ko
¥ % ZHRF SPECT % k(% L CARL DT 21T
Vv, BITRIZOBEENEL{BSNE0E
(Placebo B Hi £ D —FHM) & /et L 72,

B, LBHEXICBITSH SPECT MBI IdM%
Three Energy Window (TEW) 2 (2 & % S EL#R
EXRBENTWS 28, DBEORF I T
TEW #4% fifT L7238 & L vwia & T Placebo
BWRIRO—H M x B L 2.

3) HEBEREMORZE

REEZILD e WITIHH IZ, HE2ZEZ TREDH
Ex2ET, FRENTE O N & Aff
D rCBF % Ll d % & & T H AR Mt
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RI Angiography for ECD
Gamma camera

Toshiba GCA-90B

Collimator LEHR Parallel Hole
Acquisition
Energy window 140 keV 20%
Matrix size 128 X128
Frame time 1 sec/frame
Frame number 96 frames
SPECT for ECD SPECT for IMP
Gamma camera Toshiba GCA9300A/HG Toshiba GCA9300A/HG
Collimator LESHR Fan-beam Hole LESHR Fan-beam Hole
i.v. Dose 370 MBq X2 222 MBq
Acquisition
Energy window 140 keV  Main 20% Sub 3% 160 keV  Main 21% Sub 3%
Matrix size 128 X128 128 X128
Zoom factor X1 X1
Correcting angle 4°X30 view X 3 detector 4°X30 view X3 detector
Correcting time Total 10 min. Total 10 min.
Pixel size 3.2 mm/pixel 3.2 mm/pixel
Reconstruction
Pre filter Butterworth Butterworth
order 8.0 8.0
cutoff 0.9 cycle/pixel 0.9 cycle/pixel
Recon. filter Ramp Ramp
Attenuation correct. Sorenson (u=0.15cm ') Sorenson (£=0.146 cm ')
Scatter correct. TEW TEW
Slice thickness 6.4 mm 6.4 mm

Fig. 3 Acquisition and reconstruction condition.

L7z, MSE IS L Tid *nTe-ECD @ SPECT %12
TEW FEO RS MIEZ ML 7. & B, ACZ Bfr
w14 1,000 mg T -7z,
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JRAEZALD 2 WIEIR H I, "BI-IMP ARG #:12 &
% EHR O CBF E& & B rCBF £ &, B
FURBFEIZ L BHIEZE D3 HMIZD > THEAT
L, WiEETH S 7% ##FE rCBF i & B fi i rCBF
EDOAEM % & 4 MREF L7z, BIE K L Tid 21
IMP & “nTc-ECD O] SPECT £~ TEW LD
GLASAIER L 72, B, ACZEBMfEIZE DI
1,000 mg TH o 72.

5) RIE(ED LEEETE

Placebo Study (2 BV T, HER L % 5 A
A OBIEMAD 5 LLF OFHE TZ{LE (% Change)
& ZEEIREL (Coefficient of Variation: CV) % K&
7.

ZALE (%)
= (B A7 41l — S 17 ATl )/ 52 457 BiTE X 100

CV (%)= Wil O FFHEAR 72/T i 0D T 1) X 100

HARBMEORFHZBWTH, Placebo Study &
Rk i TR L E#MR L Ko 7. BT
DIRET T, ZERF L BT NEICBNT,
MEOWIENE % 3% & Lo/ R EIC L B —K
7 % 47 > THIBR I E Ko 72,

Iv. #& pe

1) 5%l 80 FHIE A x}5 & L 7z Placebo Study T
&, TEW I L A HERMIEEZ S 2 — A
T Placebo BRI HOPIEMELEIL 0.5E
8.4% (mean+SD), CV I&F¥ 4.5% TH Y, &
N FHEAD & B —REETRO ZHBIR L 1=
090 Lfgbhrc. WEMMEEZKEL /7 —ATD
ZALEIE —0.2+12.6%, CV (&FH 6.5%,
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(m1/100g/min)

34 % 11 %5 (1997)

80 80 -
p 60 Y 60F "
(0] ‘oo % A . :
s 40 '.o' 40t ‘e
t ¥ -

200 e 20 °

TEW(-) TEW(+)
0 50 40 60 800 20 40 60 80

Pre - placebo

(m1/100g/min)
administration

Fig. 4 Results of the placebo study.

(m1/100g/min)

100 100 "
O L
t 80t . 8 Ot AAAA‘
h . A
e 60t . 6 0r "

r ° ® A
D4O- A 4 0t S
a 20t : 20t
y Rest ACZ

0 30 40 60 80 100 0 20 40 60 80 100

(ml1/100g/min)

One day

Fig. 5 Results of the reproducible study.

HEIE r=092 Th o7z, B, WEMBEEILEIC
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7z. £o7C, UToHERREORET LMD
MEFICB L CIE, HELMIELREL 7 — A DA
AR E L7z, AMETAER % Fig. 4 IR

2) 4164 HHAE S & L7 HAEFREOKET
Tid, THFICBIT 2T HOREZRLED —1.1
+9.0%, CV »'F¥ 48% TdH Y, HEHREKIZ
r=095 LfEohi. —F, AMEFICBITAMH
DR EEELERIE —4.0+11.7%, CV 25FH

7.6%, MEAFRED r=085 Loz, &b, #l
EMEZELRICEL T, KL AMIEOMT R
FIWLLIEBEE*RO Lo, KIRFHR%E
Fig. 5 27”7,

3) 54l 80 M A A F & L -AHBAMEORES T
&, RSB A2 MEOMMIE y=0.99x+
1.47, r=0.80 (y: &%, x: 'BI-IMP ARG %) T
h, —7, BB AmEOHBI y=0.86x
+7.76, r=0.76 TdH o 7. R % Fig. 6 I
~Y.
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(m1/100g/min)

100 100

80f 80r
E

60r .'.'.'. 60r
C LY

407 o . 40r1
D Y

20r r

Rest £y

0 20 40 60 80 100 0

20 40 60 80 100
(m1/100g/min)

IMP - ARG

Fig. 6 Results of the correlation study.
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Summary

Quantitative Measurements of Regional Cerebral Blood Flow Using Technetium-99m-
L,L-ECD SPECT Activated with Acetazolamide: Fundamental Study
of Measurement’s Accuracy, Comparison with '*I-IMP ARG Method

Shigeki Iton*, Akiko Iwata*, Yoshio WATANABE*, Satoru KiTano*,
Shu Imar** and Kazuhiko YosHiya*

*Division of Radiology, Daiyukai General Hospital

**Department of Neurosurgery, Daiyukai General Hospital

We measured regional cerebral blood flow before
and after acetazolamide administration using a serial
noninvasive method with *"Tc-ECD developed by
Matsuda and Takeuchi et al., and compared the accu-
racy of measured values with those obtained by the
conventional '’I-IMP ARG method.

When the regional cerebral blood flow was mea-
sured for 80 brain regions in 5 subjects without scatter
correction, a differential of 0.5 +8.4% was obtained
between values measured before and after physiologi-
cal saline administration as a placebo. A differential of
—0.2£12.6% was obtained when the same regions
were measured with scatter correction. These findings
indicated that placebo administration did not affect
measured values, regardless of whether scatter correc-
tion was performed. When 64 regions in 4 subjects at
rest were measured on two successive days, a differen-
tial of —1.149.0% was obtained between the values
measured on the two days. A differential of —4.0+%
11.7% was obtained for the same regions following
acetazolamide administration. These findings showed

that measurements were reproducible both when sub-
jects were at rest and when they were administered
acetazolamide. The above two methods were used for
measurement of 80 brain regions in the same 5 sub-
jects for comparison. Measurements of subjects at rest
and with acetazolamide administration were per-
formed on separate days. The regression line y =0.99x
+1.47, r=0.80, was obtained for the subjects at rest,
and y=0.86x+7.76, with r=0.76, for the subjects
following acetazolamide administration. These find-
ings demonstrated a good correlation between the
values obtained using the two methods.

The values obtained using the method of Matsuda
and Takeuchi et al., before and after acetazolamide
administration were thus consistent with those re-
ported previously using the conventional method, and
the former method proved to be both simple and reli-
able.

Key words: *“™Tc-ECD, '“I-IMP, SPECT, rCBF,
Diamox, Cerebral perfusion reserve.
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