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9mTc-ECD 12 X 4 acetazolamide £ 1] §ij %
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BT A

FRAR B A Jay P i 1. 37 2 1

NI i

hE IR

M IEB**

g *"Tc-ECD % AV, $RIf17% L TIFEHAYIC Diamox BRI O JF ik M it & %8kt L CRIE T
LHERRFE L. ®Tc-ECD OFAIRSICRI 7 v ¥4 75 7 1 47\, B & KEIIRS o BE B oS
FEHIAR D 777 7 FRHTIEIC & D) baseline O KT Mt x Hik L7z, 2D, 1g® Diamox Z#HEL
7-t%, 1 [H® SPECT %# 4T\, Lassen b DOHfIEHE A AW R E* & L7z, 1 [\ H? SPECT
T EFIC *Te-ECD % BN EL, 2[HE O SPECT #417-7z. 2[BH® SPECT %45 1 MIBEOZ 1
M7 72 2ardAHIEICEY, Diamox BFHEOEE R/, BRAIOKBRTEH M, RO
KB SPECT #17 v b, BIUHRS R LIREHBTHIEL/CY 7 M7 2 2 3 Y BIfROD SPECT 71 77

¥ b5 Lassen SDOFIEZ WA Z &2 X Y Diamox B0 KKEH M E BB L7,

ZofEE

BT NT Y a VEEE VT Lassen 5 OWIEIC X V) AR O RBAKINLGERZ KD 72, ZOHEOH
HMx 6 N\OBETHRELEZ A, KINEH B X OBAMRILGESEICE L TEBRETI R ZFY
27% BEU35% ERIFTH o7z, E5I0, AEx 9 AOJERMERRBHIICHLZEZ A, K

P34 i B 5 AP 35.79% R L 7.
ERT) TENTRETDH Y, ERWIEV.

I. 0 ®IC
B SPECT I L —H & L THROERIZE S R

72 Technetium-99m ethyl cysteinate dimer (*™Tc-
ECD) I&, [FfEORMHK M L —4 Td % Techne-
tium-99m hexamethylpropylene amine oxime (*"Tc-
HMPAO) 12X L, & < & iR, vy
vUI YR, EREREOEB VI Y F T AL
DEGZETENTVD!Y, TOXHIZKPL—

* [ESLHER - ARt o 7 — BRER BT U AR 22 SR
*k L — XA AMBAT 47 v 7 R EH
Zft .84 4H22H
ARt 8 6 H6H
FURIGE KA | BEE/NEH/NIER 4-1-1 (2 187)
FE AR - MRt o 7 — R
TEHE 2
wom o#o%

A I ] C 8 1S Diamox 81487 11T £ 0 i 1 o7 18

(RE[E%: 33: 759-766, 1996)

FIIENME X AT A5, BRI SPECT 7%

BT EMREHIO A 7% 54, dEE ORI
TR T DR MG FERD R O H) € F (8 = 1R b
HETHY, %25~ EZ R LGTRIE 2 % &
SN, TTIZ, birbiud ®Tc-HMPAO 12 &
DARMIRIE % & b 70 D 7 IR HL JF AN L it i)
EEERREL, é%u:@ﬁ&#%nﬁmmo
&N ENRE D BT B ©mTe-ECD 12 b ICH T g
BHDHTERRELTELSD,

—7%, WML SPECT (3 HlE D & 72 & ¢ F 4
DAEFMIFIZL, ZOFRARPRESINTED
B TEER Tl e & & 5 T acetazolamide
(Diamox®) B ikBR) I IACER LT D, 20D
BARERIC BT, K & BT X MR
G L TIT ) HES, B 7T v a
OVERIEH D LOD, BEPEEROHTENT
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W5, bivbid §TIZ ®Tc-HMPAO % v 7:
Diamox B i £ DM FEAR 7L & i L T & 7210,
A, TONER SSICRRSE, BROIER
BB MEHEE L MAGbEL I LITLD
acetazolamide BT R4 D ®"Tc-ECD |2 & % #fi
PRI e 2 7o Bk L, FOBIML®
L, SHIHRICHERALOTHRET 5.

II. W&RELUHE

UFo7abra—nickh, "Tc-ECDIZ LD
EH BRI ORI (fCBF) %€ % H1T L
7.

® Siemens L8 3 i 2FA SPECT ¥ &
(MultiSPECT3) D KREF# > < 51 X 5 D—HR i 85
2T, $§TICHELAY Y MY —HIZEDIZA
BEFRANy FE AWV HET, I E KBRS 2
HEIENDLIICPTC-ECDICL BRI T V¥4
T T A %4707 RI 7YX+ 7T 7141 128%X
128~ 2 A% A AT 1848, FH100FE L,
»nTc-ECD D5 STHER 1L 370 MBq 2* 5 555
MBqORI (D) & L. CORITYFF 7574
MO TICHmE L2y T 7T 12 X ) A
EKFE3) D Brain Perfusion Index (BPI) Z K&, &5
WCCofix 3T ONcEHAREAD 1L D
B3Xe W AN & 05 B KN T3 M I il 1<
WE L.

@ RITYXH7574#Tik, “Tc-ECD %
5 LTHh 5 3-5 51412 Diamox % 1 g BHEL 72,

(® Diamox FHEE % L ) 1 [B1H O SPECT #i
B2 4T-o 7. 1RO X, 120°, 24 ) G
72 Jil)), 128X128 ¥ bV 7 AH A X T 1 K
40-50 ¥ (REREREIE 16-20 ) TS % IUE
L7z, ®Tc-ECD D445 13 Diamox % 5-Hi (2
TTIREERTWELD, TZTHELML
SPECT f£ 13 Diamox BRI D% L %2 5.

@ 1[B]H® SPECT & THEM%, ¥ 7% b H Diamox
%5 16-20 531412 ©"Tc-ECD % BINEHE L 72, #%
5 14thElE 555 MBq 2 & 740 MBq DR (D) & L
7=,

® *Tc-ECD BINFHE3-S 2% Ly 2mHED

33 % 7 %5 (1996)

SPECT #if$ %17 o7z, 1 41 25-30 B TR 4%
WL, 1EH, 2BH &S SPECT (R0 #HE K
{213 Shepp and Logan filter (77 v b+ 7 B i3
0.85 cycles/cm) % f\V>, Chang D 1% (WIUREL,
0.12/cm) 12 & O RILHHIE 1T > 7C.

©® 2[H® SPECT %25, HAZFEMH & #58
R[] T *Te D3 % #IE L 72 1 [B] H @ SPECT 1%
VT NT 2335 EI2E D Diamox BEAT
BB ER. FlziE, 10E & 2 B HOER%IC
BT ARl ENENT LT, 5 CTHY), Mk
DOFAZDOHLEEL A DT pHENR T /o5 &,

Diamox H % ® SPECT # 77 ~ k
=2 B H®SPECT # 7 >~ b —1[AH® SPECT
ViRyaVS }\*(Tzfrl)*(l/Z)Dm“’ )

@ @ Tko7: 1 B H O KEG IR O B i
JiiE (mCBF) &8 & LT, LLF D Lassen 5 Dl
1IERX™? % 1 [\ H® SPECT Ej{%(ZJeH L, Diamox
B AT rCBF (rCBF)) & K& 7.

a - (Ci/Cr)
rCBF,=mCBF, 'm 2)
Z I T Cr (BB EAR R4 D SPECT /177

b, CilXJFATD SPECT #77 » b, o ldHli EAR %L
THb. affildCHME® ThHb 259 AL,
B, SEIMKMF-EKFEHO SPECT #7 >+
i, DETOEHEY DT (R L XVOMA T
A A%EY, L0 —ERERTABEERICHE
LB EREL, TOFHELE L.

® LTFo @) RXDITE <, Diamox BifHED
KB BREII BN ML & (mCBF,) DHEHIZB VT,
Lassen 5 O#IER? Z#H L 7-.

a - (G/C))
mCBF,=mCBF, - ——— —— (3)

[1+a—(Cy/C))]
I T, C, (ZBANE OSBRI TS O
SPECT 1% ~ }, C,ix(® Tk 7 Diamox & i
# @ SPECT f£28J 5 S KM EERFE
SPECT #7 ~ b (C) LT D @) 312 & 0 %55
SE & HIZFER 2 BT RTO SPECT (£ TOE N5
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Coronal 2

‘.\\ Moue Ne '
‘) 1

[t & P
I

Coronal 1

«Q

Sagittal 2

Sagittal 1

Fig. 1 Three-dimensional registration method of the first
and second SPECT images prior to image
subtraction using sagittal and coronal images.
Extracted contour from the second SPECT
images by Laplacian filtering is overlaid on the
first images (Fig. 1a). Then the first SPECT
images are moved or rotated to match the contours
(Fig. 1b).

\ZHEIE L 72 S B R - ERSE3S O SPECT 7177 ~
b, ¥/ afiid 259 ThHb.

C;=C - (Di/Dy) * (TW/T2) 4

©® @ TK®7: Diamox Bf# D mCBF,, #
Tof 1% D 2 B3 ER KB - ERSE35 0 SPECT A1 7 ~ b
(Cr) 75, af 2.59 TK (5) ZHVTHEMEED

rCBF, # k& 7.

o - (Ci/Cr)

rCBF,=mCBF, - —————— 5)

[1+a—(Ci/Cr)]

%Ik, X CT, MRI B £ U MRA THYIME
BEEDESHIEGE SNHREEINGEHETA
7w 2N, 53D 81iK) Thh. WiRIZT v
INA T —RIERDS N, v 7mEa2 AN, 5H
D 2ANTHA.

X5z, ko7 bk a—)ViZB T Diamox
G, 200BEICBITAEBRAEET 6 A
DBETHRE L. PFRIZIEZE2 A, TADA
2N, N=F VLA, FRMANEENE L A
@3 AN, THE3IAN, 29F2567%) ThHAH.

%B, BEOY TN vavildhioo T,
2 [\ H & 1 [\ H® SPECT B{§ Db 2§ % 72
(T 702, LToXH % 3 RT3 nMiEs
ﬁ’of:.

i. 20 H® SPECT #ili{% 2> & KKK I L Ol
RWHEEAER L, RRORK L KIEKL LD HfH]
X ALy al FLNLVELTHREL, FRZF
NOEE % 2L 5.

ii. i CRO2MECEIRIZT ST T 74
Vg & TR Sl 2479 .

i, ii T O N7z 2 [ H O KIKK B & U ARKT
B0 % 1 M H® SPECT H{gICEAQGDHLYE
(Fig. 1a), B3 ICAED £ 1 MEHO®EIER% E
ThAANBE E 213 0#E ¥ % (Fig. 1b). 2O
%, BEOBMEEIT) .

. & ®

3IRTCHTAEEICL ), BENICIXIZEA
EYENohwt 752 Y a YEg RO R
BHEMOMETCIid, mCBF X 1 HH, 43.0£9.2
ml/100 g/min CF¥) £{F#ERAE) TH Y, 2 O HIX
41.6%+8.9 ml/100 g/min & —3.2+1.4% ZfbtL, %
BIREE 2.7+1.0%TdH - 7. 1CBF OLE %
Waldemar 5 22 bhbh? A Cllis L7-H
DD R EIHEY, slice2,6,10 D3 AT A A
TaF 36 HRT (6 ADEFET 216 fHipT) THREF L7
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Test - retest Reproducibility
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Fig. 2 Relationship of test and retest rCBF values and %
changes (n=216). Good reproducibility is shown
between two studies. Dashed line shows line of
identity between test and retest rCBF values.

Tc-99m ECD rCBF test-retest

CBF =53 ml/1 min
= 300yt ml/100g/min
80

Fig. 3 Test-retest study of rCBF without Diamox
administration performed in a 57-year-old woman
with Parkinson disease. Almost the same flow
values are obtained in both mCBF and rCBF. A
color bar shows a rCBF scale.

EZ A, 1[EH, 49.6+14.3 m//100 g/min T&
h, 2 HIZ 48.5+14.6 ml/100 g/min & —2.3+
7.9% ZAL L, KEMREIL 3.5+£24% TH o 7.
rCBF O BFIM DR L EN R EH % Fig. 2,
Fig. 3 l[Z/R 7.

33 %7 %5 (1996)

baseline - post Diamox

e rCBF
120 % change
80

40

post Diamox rCBF (ml / 100g / min), % change

-40
0 20 40 80 80 100

baseline rCBF (ml / 100g / min)

Fig. 4 Relationship of baseline and post-Diamox rCBF
values and % rCBF changes (n=324). Significant
increase in rCBF is observed at post-Diamox.
Dashed line shows line of identity between rCBF
values at baseline and at post-Diamox.

Baseline
mCBF = 40 ml/100g/min

ml/100g/min
80

Fig. 5 Baseline and post-Diamox rCBF images of a 53-
year-old man with Pick disease. mCBF increased
from 40 to 48 m//100 g/min. rCBF diffusely
increased at post-Diamox.

FiREEZ 9 ATIE, Diamox BHH[?D mCBF (&
35.9+6.6 m//100 g/min TdH V), BfHEIL 493+
14.5 ml/100 g/min &, 35.7+18.8% ¥hnlL 7z, 1%
I 12.3% 205 62.9% 254 L, BHMEOR
FHER LIBT3 L, 2B E D mCBF O
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#mTc-ECD (2 & % acetazolamide BT A {4 12 351 % FEAR B9 5 AT B 1. o7 2780 5 763

%7~ L7z, rCBF OZAL % BRI OMET & [,
slice 2,6, 10 D 3 25 4 A T&t 36 HpT 9 ADE
a1 C 324 fEFT) TREF L2 L 2 A, BEATRT, 39.3
+10.1 m//100 g/min T&H V), BffHIL 5191149
mi/100 g/min & 33.0+26.1% ¥HNL7:. rCBF ®
AL E KM R ER % Fig. 4, Fig. 5 2R T.

Iv. # =

Diamox (M E* LRI EL EZAHD L, F
V2 0A L S4B L 35 v T AT B AN DSBS TR 5E &
BRI RDHE BT 2 RIER T e ORHE O 72
ODICHWLNTWEY, 5612, FRIZBWVWT
&, BRIMERRR CIXAEOMMREMIISE Sk
WA, FERNIMEMER IS EO&ERTHREN
X ICHEBEOMMERL, WEDEINIIKILD
EDHESD BALND .

Diamox B AXIM 7t SPECT (& % i I D i I 37
SPECT &tk LEFli S Lz iF il e & s,
Z D7D ETTRT, BARBRORE LD HIAT
Ak E, FBIGERLTIT) FENEL 6N
5. A& CIRARIHROMY L% 5E 2 EigEH 5
ENDbDOD, KM EBRELP2LERETHT
b, 72, PmTe KRk B BEGEREA * Vv %
BAIE ROt S B ORE MR E 1-2
DT BLENHY, BEDIKED 2 B OREDM
T—ETHDINE) PO DKL, $RETI
Xe WA K 7o 3RS 2 fE L, #EfELCE
BEE% 2 ROREOE WOF#H% LI LT
BLIEDNTRETDH DD, T ORAEEIIET L
SPECT #%BE* VL EE L, ZHBEEHICLZL
{, S5 3Xe DHLY v b IEMELR 720 RIS
HAUuohid toTETWS, Lo, %%
2BV TIE " Tc-HMPAO % 'BI-IMP % Fi\W2 5 5
B E LR >TETWA, LHL, “Te-
HMPAO % PI-IMP % L Ti53 4% & 2 mH
@ SPECT E{£(21& 1 B EH OBy 7 75
Y RELTELL7:%, Diamox BffEOM L
7BRGLHIDICE, BEOHTNT 2 a v
VEELRD, COEGEY TS5 723 /ilB0T
X, BEOBER2[@BE L 1 HEOBEERIZBT

ANBITNNT—F 7727 VORERELRL. 4
b, CO7—=F77 27 Ve A7-012, 2100
H &1 [BlH @ SPECT Ef$ D § M & KIKETE & e
KW O % FV T 3 RITMICHIET 5 70y
T LR L. SO CIIBENIE TR
DLRWVWR Y7 N7 73 VEENELNR
B, COHEOHEIIOVTIISHT 7 FLE
BETIOIR SRR b kv, 4, BF
DENE % B H (T 5 72DIIEEIRAFE R
YEMETAZEDLETH S, 1[0 HD SPECT ik
2 BAEE AT IC Diamox #5342 &2k D, 1
Al H @ SPECT #xf%F5[H % Diamox D FLh % f5F2
B & 4 25 ROFEEE, § T2 ®Tc-HMPAO
ROV THL SR TWVS0,

#®nTc-HMPAO X 'BI-IMP % V> 72 Diamox &1
B8 BN M SPECT (29 TIlZ W D23k &
NTWw5, BLIMP CEBIRIRIMLAZIT) Z L2 &
0 B £ O IR ML 2 OAEXHEATHIE ST b
AST19 9T BLF)C L BT A% O MxHERIE (B8
LCEERZHESA TV ARW, 40, bhibh
&, *Tc-HMPAO £ 0 b BUHEHEMIZZETH
% ¥mTc-ECD % FV>C, BAiT R O BRI 7t i 7€ %
|2 LICAT ) HEx B L.

ZOHETIE, AMRTOANEYMEES L O
BIFTIRIMFL X 77T 7 BT 920 & Lassen © Ol
EFED AHWDL Z L2 ) LEio#HE? 120w
THHENS.

B % 0 A P L 2 B AT RT O AN 3 ifL
mEL, BAHiAOKFEY SPECT /1 7 >~ k22
5 Lassen HDOFIEE? ZHWAZ L I2X BT
ENMb., 22T, COMEEFHVLEEE, Y
ThI 7 a YEEICE DIES R Diamox BT
%D SPECTRI2 BT, &5 HETHE & iRfErF M
% BRI SPECT (ZHHIE L 72 KAk F¥ 9 SPECT
#177 v b & B ARTRTO SPECT 1% KR
@ SPECT #177 » F TH L T%, mCBF DHEFTH]
POBEMBENOEMEPFL I 2LV, 2
“nTc-HMPAO THHE SN Twa Tk  #iE
BT KO b L —HFOREA S MEH O H
LB &57-0, BiiEl & SPECT #7 >~ b
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OGRS M CIFERE L Z->TLE )
72OTHA.

BT % O S5 BT o I 375 2 1 B AR 75 0D KB 34 1
w5 Lassen HOFIEER IZX hRDOLN B,
L7chio T, 1 BlH OBEFHIO SPECT HEif% &
ThI7 v a k) Fo N AL %O SPECT
BRI ZNZF 1 [\D Lassen b DHIE % T )5
F AT IS - Y (-

CITHIEE B LI, BAD AT DS 2
B HORER S THEEI N TRV ETH 5.
LA L, BI-IMP # Wil EE0®E T
X, Diamox BMRAETIZ 2 MHDOKETIZASD
MEERETALEERZIEEDZENRE AV S
FITREWEHE SR THE N, Diamox B
IEREICHBEORBE S A twEEZLNL I &
25, ®Tc-ECD * IV 2354 TH 2 [ H DR
TOANEEDOREDLEEIZVEBbLNE.
#nTc-ECD 2 VB 56, &) —DREE k5 M
&, 2ok L =42 PREED O ARG B IC %
WEINPIZE EFE B AW EW - Y Egkwn
HEhTLEI)HTHAY, LaL, SEDEHK
R 45 2 UATH D, 1 BRI TOHRW T
Lid6en DNEHmESINTVWAEZ LY, Zogwy
Lt & B2 RN TR B I 5 L
HBERTWEL I ED, BXU4REIDRTZEBN%
DAERDS, BEIZZOMEXITH) T LEXERE
LB WwEEZOLNS,

AEIOFERTIX, FERIMEEHR O BEE TR
Ui T 35% RifkOWMHB A LNz, ZOfl
&, BLIMP SPECT % W 751719 0 42.9~
63.5% & 0 IZ{EAETdH 5 AT, BXe-SPECT (2 X %
ﬁiﬂtﬁlbl].%) t tibi[ﬂ%*@}) l’) ) zx(f'(*‘i IJ}xe_
SPECT QM EICIRE L TWA D TR Y fliL
ZZbhb. LAL, EREHAVICHED Tk
Diamox %5 25 5% T 75% DN, 2 KTCH %
BXe 7 1) T T ¥ AP TIL 30 5% T 76.8%, &
BNy 77— Tk 25 5% T 75% OHEINHS
HBESINTEY, MKEOHMIC L ZH~D b
L =Y OHEHEREOK TS OFFIE L ED5H#D
HMETHD.

33 % 7 %5 (1996)
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1. ®mTc-ECD % VT, 75 7 AT & Lassen
SOMIEEE S HWA T LI X ) BERIBERZO
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4. AR R P C R SRR B AT I A 0D B I
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Summary

Noninvasive Regional Cerebral Blood Flow Measurements
at Pre- and Post-Acetazolamide Test Using *™Tc-ECD

Hiroshi MaTsuba*, Seigo Nakano* and Masaaki TANAKA**

*Division of Radiology, National Center Hospital for Mental, Nervous, and Muscular Disorders, NCNP
**Siemens-Asahi Medical Technologies

A technique for serial noninvasive cerebral blood
flow measurements at pre- and post-acetazolamide
(Diamox®) test was newly developed using *™Tc-
ECD without blood sampling. Baseline mean cerebral
blood flow (mCBF) was measured from graphical
analysis of time activity curves for brain and aortic
arch obtained from radionuclide angiography by injec-
tion of 370-555 MBq *"Tc-ECD. The first SPECT
study was performed immediately after intravenous
administration of 1 g of Diamox, then baseline re-
gional cerebral blood flow (rCBF) was calculated us-
ing Lassen’s correction algorithm. Immediately after
the stop of the first SPECT study, additional 555-740
MBq of *"Tc-ECD was administered, thereafter the
second SPECT study was started. Post-Diamox
SPECT images were obtained by subtraction of the
first baseline images from the second images. Using

Lassen’s algorithm, post-Diamox mCBF was esti-
mated from the baseline mCBF, the baseline mean
SPECT counts, and post-Diamox mean SPECT counts
corrected for administered dose and imaging time.
Post-Diamox rCBF was obtained from the post-
Diamox mCBF and the post-Diamox mean SPECT
counts using Lassen’s algorithm. Coefficient variation
was shown 2.7% and 3.5%: mCBF and rCBF, respec-
tively in test-retest results in six patients without
Diamox administration. Nine demented patients with-
out vascular disorders showed significant mCBF in-
crease of 35.7% on the average by post-Diamox. In
conclusion, this simplified method is practically useful
for measuring CBF at pre- and post-Diamox test
within short period of time without any blood sample.

Key words: *"Tc-ECD, SPECT, rCBF, Diamox,
Cerebral perfusion reserve.
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