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Diamox B i ®"Tc-HMPAO SPECT B2 1ZxT3 5 B4 L 1E

RE Rrg*

e« KHEZ*
HE R

B FX* HE OB

HRE T

EE Diamox &7 **2Tc-HMPAO SPECT Efficxt LT Lassen DEAMULBELX RS, PET TH L H
TRERLHEL, FUMEFMLL. NRIWEEIF, TYEYR2HOH1LHITHS. SPECT RE
1% double injection iz X - 7=. Diamox AHERICFTABEIILUTD 3 DD HFETITo 7. 1) /MO
W% 70 m//min/100 m/ («=1.08) TERE. 2) PET T@bh =4 0/ MRitE e FHICHIET % « A
WCHE. 3) TEBEGEO/NMNKERUC S Y v b OWAEZORKMEREAS 50 m/min/100 m/ (@=1.5) 45X 5
ICHE. ERMLCBLTIE D & 2) 0FEIRSTHY, 3) OFEIBLIRTOO AT YR HKEL,
) OFEPHETIVFBREELONK. 3) OFETIR, MOLHEYEET 2k LI ELROHH%
RA7H, FHETIE PET QEWMEXBOAb00, HIRS L OFMETEEETHEET, BEx OEH

CEATAOREHTHS LEXL LN,

L FCL®IC

99mTc-HMPAO SPECT i3 & ML 2 3 v
TarvbSRIBETT 5, Lassenb iz & 3
ERLHIE 2T h T 5D, Diamox (1 g) AT
243, IEW TR T 30~407, RNl it 25 38 in
TE7H?, EbICar bR MMETT5 L&
b3, ZOBREDOFEICOLWTOHRETD
72\, 4[a], Diamox &7 29mTc-HMPAO SPECT
E{RIZK LT 32D 5T Lassen DEAR{LA IE
#R%, PET THLNERLEEL, 20%Y
% G L7z,

IL HJ|ELOVICHE

SHRIZUEEI B, EYEYIH2H D311 4]
ThH5H., ThbicRmERELE WFhbERmH

* MK EEETRARE
=it 54211 B 18 H
BHRZMA SE£12B17TH
BIRIFERSE | BEHEREEXEH 3-1-1 (B812)
FUNKZEEZEE BHRR
£ R B K

(B2 31: 277-282, 1994)

BROMRIEE L ZHAELSA LN, 9 b 4HIIEFER
#TdHoiz. SPECT ¢ PET #E Al LTI
M LAA O ffE T1T - 7.

SPECT #:f&3 Starcam 400 AC/T (EH#zEI A »
<% #5,GE 4, FWHM 13 mm) # 7. &
Z 2 ML TE»E Db, £F, ¥uTc-HMPAO
370 MBq 25 L, 10 04Xk v 32 53 (64 5
64 x 64 matrix) ZERFEG L HBHBL . o2&
Diamox 1 g # 1 fpfn i T #EL, ®E5KT S
4348 - EE 9mTc-HMPAO 740 MBq 2 # L,
MEEACEGET2EE ORBET 2. &5,
IEB L 2EEB RO T IO DOERE L.
2 @B DE &R b HEAEB A HIE L 1 ER
DEK/EELE| z Lick Yy, Diamox ARfDOH
OEE B, &bic, MuFfEROELREHH
T 37w, LHFFE% - Diamox AREGRE 2 [
o 9mTc-HMPAO 5 & CERL L. EEE
BRICIIATAET « & —L LT Ramp, 4L
F L LT Lammerchandra # fi v\, WA E &
Sorenson # (u=0.09) I Xk -7z, AEMT OEHRIZ
PET L& b¥ 372, OM 54 LI EfFICEHER
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L., 28, ZEHEDOERE LIz2 254 ZADHE
BE 1HICERT1IDDEKRE L, 254 &
BifEix 7.6 mm T 5.

THRHICXH 5 Lassen OFHIEX, /MR
% 50 m//min/100 m/ (@=1.5) & L T 4T » 7=.
Diamox AFERICT 5 HEIZLLTDO 3 2DE
HBETfFolz. 1) NI & % 70 m//min/100 m/
(@=1.08) TEE. 2)PET TEH L7~ E 4 D/,
BRILFER & Zhictic 3% oV 2 v THIE.
3) Diamox ATRFIZ B W T LD/ ER T A
v v b O ERAL O B L FE & A5 50 mi/min /100 m/
@=15) L 53X 5ICHE. zhbDHb 3ER
DOFETIR, ¥Tc-HMPAO D5 & & MLk
P—EL L IINEHBE—ETHB LW IRED
b T, MILHEZERT S Z & LITB{ERRE
K& 3720, Diamox Afic k 2 MlLFiEBENR
DEHERAZ. 1B, Zh b OME LR
Tt ol

PET 3 & 13 HEADTOME-III (FWHM 10.5
mm) # v, He%0 A — 35 2@k (A— 7Y
A7 774N LY HOFTLZREL. 2%

(rest)
(no correction)
1.2
1 'o..'.i_'.p:.-' >
o -"-',.- ¢ °
= o
] 0.8 ..:_:'g'{'_l‘\"-'.'
2 . ----' .'-:» ~
£ 0.6} i
| ot .-.'-
S04 A
% y = 0.0120x + 0.323
0.2t - r =0.83
. (n =198)
0

0 10 20 30 40 5 60 70
(m1/min/100m1)
CBF (PET)

31 % 3 5 (1994)

“ix OM 5 4 L2 4TI +20, 35, 50, 65, 80 mm
(54 ABE 15 mm) O VR )L TITo 7. BREIZ
FPEARLIC TREBBIARIC 7 == — L &AL, Ha%0
740 MBq %% 10 B C#E L. BEEHEKEE =
FOLRBMRE VIR CEBRAL, TSER
F— 2L L. FARICKBEIRE Y 15 m/min
DEEE TR L, X—# 77 > & THARIMLK
SHEBE * JEL . o &z, *“mTc-HMPAO
SPECT #a#& [F#Eiz, Diamox 1g % 1 4f21F T
L, BERTHSHICHEE Ha%0 740 MBq
PH®EL, 2HE OMMKENELIT o7z, KiEkE
L ATRRIEIC 15 90 EoREE &7 7.
SPECT # X 1% PET B0 BELERERE T 13,
PET HE{&D 2 5 4 Z[Ef@A 1S mm L EW729,
%, PET @k LT/, #iIsEZE, MEEZE, =
TRIE, —REBEEST, BREE K BE G
DR BEUKRBRER BEEEZELRATA
2) 12 OB (BR&fEk & RBeERI BRI Eb
7= EER, 7 ot 14x 18 mm DEF) % RE
L7-. &z, SPECT E{#TPET D& R T4 2D
EBRZEDLITWDS 0 %BY, PET Li3ER UEAL

(rest)
(corrected; Fr=50, a=1.5)
1.2 .
L4
1} fonie sl
—~ ...~ L]
E : .:;:J-
2 0.8} R O T
w2 . .
-\, [y
2 ST
& 0.6} ik e
. o0, : *
€ o4t L
«2 "%y =0.0151x + 0.169
o r=0.8
ey (n = 198)
0 . e
0 10 20 30 4 5 6 7
(m1/min/100m1)

CBF (PET)

Fig. 1 The correlations between the count rate ratios (C/Cr) either with or without
linearization correction and rCBF by PET in the resting state. In the case of no
correction, a non-linear relationship was observed, and the slope decreased with
an increase of the cerebral blood flow (left side). After the linearization correction,
the relationship became linear (right side).
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Diamox &7 2°"Tc-HMPAO SPECT Eifgic 3+ 2 EiLEE

7€ Liz. SPECT ToRLER D
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Fig. 1 Iz &£ & B 2 8 1} 3 9¥nTc-HMPAO
SPECT Ef D # 7 > hk & Ha1%0 PET GHIE L

(Diamox)
(corrected; Fr'=70, «=1.08)

1.2
1 . -r.\."' .
I Coae
0.8 g
X S A
S
0.4 Ba e
oeel, ¥y =0.0120x + 0.115
0.2p w7t r=0.83
i (n = 198)
oo 0 20 30 4 5 60 70
(m1/min/100ml)
CBF (PET)
(Diamox)
(corrected; Fr'=50, a=1.5)
Cr' =Cr)
1.2' . . ‘. .
R
1_ .- =* >, '._' .
. e ..|:=..": . .'
0.8 . -.I.:';_'.--'.n
0.6 SR
“onl .
0.4 . =
T Tty =0.0188x + 0.113
0.2f * r=0.73
. (n = 1R)
0 e
0 10 20 30 40 5 60 7

(m1/min/100ml)
CBF (PET)

Fig. 2 The correlations between the count rate ratios (C/Cr) either with or without
linearization correction and rCBF after the administration of acetazolamide
(Diamox). The relationship was non-linear in the case of no correction. It also
became linear after linearization correction. There was no difference between
the method of fixed Fr’ and « (right, upper row) and that of individual Fr’ and «
(left, lower row). The third method of fixed Fr’, « and normalization of the count
rate for administered dose (right, lower row) showed relatively large deviation

in the high flow region.
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Table 1 Percentage increase of hemispheric CBF after
the administration of acetazolamide (Diamox)
in patients with unilateral stenosis or occlu-
sion of cerebral artery

% increase of CBF

Site
HMPAO SPECT H:0 PET
Ipsilateral (n=7) 17.6+26.6% 12.34+24.59%
Contralateral (n=7) 35.0+19.6% 30.0+11.6%
(mean4-SD)
100 (%) Ta st y = 21.1 + 0.096x
g 80 T RN r =0.06
& LI A L XN (n = 198)
o 60 Tes ¢ °
& 40 ’ P
3R . o
= eyt
= 20 - :,g“ “g"o e
s Aty
o 0 "_"‘"‘?T’:f';t"ﬁ,._'——'_‘
= ™ < [ 4 .
£ 2 - ; 1
o qe
® 40

-60 ]
0 -40 -20 0 20 40 60 80 100
(%)
% change of CBF (PET)

Fig. 3 The correction of the percentage changes of
the regional cerebral blood flow after the
administration of acetazolamide (Diamox) in
brain regions estimated by 9°mTc-HMPAO
SPECT and PET. They showed much dis-
crepancy when individually compared.

7RI R & OBfREZ R Y. MIE L (Fig. 1, %)
DA I EMIIRT H 7 v FEMET T 38R
BAHBNhBH, fHiE# (Fig 1, ) dmE OBMK
PEBMELTWS.

Fig. 2 iz Diamox £ fif B¢ I ¥ iF 5 99mTc-
HMPAO SPECT it » # v > bl & PET Tl
E LM fiR & OBfRE R, BHRRE
7% L (Fig. 2, LBE) oBHc3BOLFERTH
vy MEMET T3 HEmA L LN B P, MIER
WFhOFETLEEOBRSERNICE > TW
3. 3-oD®EREDOP TR, 3%FB (Fig.2, TB
£) OFERRELIVF TR IPBEVREASY X
b REW., K¥) (Fig. 2 EBA) L 2%E (Fig. 2,

31 % 3 5 (1994)

TBE) OoFETRRELAEVEAY. B, #
HEMICZ32OFETERERI L o Tz,

Table l KREHE L L THAMETH-727
BIDOK BRI B F 5 9mTc-HMPAO SPECT
& H1%0 PET GH|5E L 7= Diamox AH7HED f¥iL
HERECROFHEL T, BAUBSIUCBME D
METHENE - L.

Fig. 3 1= 99mTc-HMPAO SPECT & H»'50 PET
TRIE L 7z Diamox £ 7rRE D JR AT L 3 & % 1t
RLOBFKETT. BECIAFESHELRA LR
hholz.

Iv. £ =

4@, SPECT Eitf & PET Ei{gD ik 17 - 7=
2B, MELLET 356, KEOZEMSMHE =
A AERHEBEL LITEVE S S0, AL
HEREGTHET sz L3EEETHS. T,
BOERE 2 ALEMICRET 2L LEHT
B, FETRLEES CHEELr —HIE5-0,
WL OhDITREIT o 2 ASEEICIE, B A X
DERLT — FUBEBORIKICE Y, A—KH4T
DHBIEEETH o7z, Lo T, Zh b
BICRBIEERREDE NI 2BENETENT
WBZLEBRTILENDD.

99mTc.HMPAO SPECT i %t+ % Lassen 0
FIECB L Tix, BIBAEITICYL LSV 2
HEL B BN BB, av bF R OBREECEH
Th Y, PET L 0T b ML L HIEH DO H ¥
VMBI KBTI EBHESAT NS,
SEIDERHFFCB T 28RE T L M IEH, °9mTc-
HMPAO SPECT EfgD % 7 o bk & He!50 PET
THIE LR & OBIRISERLL, kL

AEORERTH -1z,

Diamox (3587 2 LS IRIERA 2 F L, AKii
EREE B O INFETR T AE o 34T (< 4 I 5 1R
LBADbETESLHVOR TWS2D, 5 ED
Diamox &1 D 7w b =— ) Ti3, EEEHEI SPECT
B HWTE Y, RERMEHH D, Diamox
BEKTH S T 2E H 0 92Tc-HMPAO # ##
ELTW3#, 34TORIGHERELD 80%E
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EETHYY, 540Tix 909 BE LR Sh 37w,
10-20 38 D13 5> ¥ E L., bhbho PET %
Aniikat CREXR) TL5A4%TII205%0
70-90% DRIETH -7z, 7=iFL, EAEZEL
TIRAMNCRIEKBN S 2, TEIIRZNS54
DFEB205L ) RRENKEP o7, 2, TT
IZRGIZER Y SA F 7z 99mTe-HMPAO (3 Diamox ©
BEXILALEZT RV LD, FIEIAF ¥
vz Diamox #5312 2 L ASA[RETH D, B
Ebhbh oM Ty, 3HRHBEREBTO S
2=V TRAIEIR * v AR 7 4 < Diamox
#E, =0 1044z 2[EE O *"Tc-HMPAO #
EX1EBLALCLALATADLDEHNTHREL
T3,

Diamox AHfERICH L Th 2 M52 b2
ET5-0MbPOMENVELEZL NS,
2 DEFICHMBARL 2 2 LAFHREHh, ¥
DEIBRFERLVIIHIRFS LTV,
SE, 3-o0FERHWT Lassen DE# L& F
ERBID, BOIOFEIZ/NKO MR % 70 ml/
min/100 m/ & FEET 2 HERFETHS. Zhid
TR O 6 I & % 50 m//min/100 m/ k43 &
409, DHmL 72 Y, EEHEOHEMBICIZFHY T
5. 2%H (Fig. 2, TBE) oFikix PET THEH#l
L& O/NEIMFREEZ VT W3 72w, ERE
BEABRWEETHDH, EEEICE 28ELT
fli+s B THWE. 3FBRAKCE LR E
HysewicflnwkFETds. 2hb3o0)
b, BPIL 2BHEOFETRRERL, EEED
BMEOHBINSWEEZ LN, 72, 3%H
DL DORBEMAIRT A YIBKRENo7. Liz
BoT, ERMEE V) BRTIE, EERAL O MmHE
B2 EET 5B (Fig. 2, LBER) OF kA i€
TIniExLRT.

AR L7z 2z, 3FHBOHFETIIHGLE K
Mtz €8I+ 5z L LIt bRE2EH T3
ZLWNE[ETHB. Tablel iz xLiz &k 5z, 7
BloFHME T PET ic & 2 WEME LT E 2 %
b7z b DD, TR & TORRITIIFHEICH
Fraaond, e oEflicEAT % 0HET

bBLEXLDNE. FEIRER L MOLTERH»—
E75 5 1F 9mTc-HMPAO DOf%EEER—E T d
3 LERHRICLTWS 2 ®, ERRORHEY
HBWVIRMERE~DIFER EICX VY EDOASBEEK

LHRERICEEZEULBAICERYILAY.
NIZELT, SRR 2 EREICR T 3 EHR
RBEOLEMEZRELTWBI, F7, C/Cr 2
1 o EREEEICL Y F/Fr B k&
WIEEEENPKELABY 2L AT Y FHRKE
WEREDo—o LtELXLRB.

YL E, Diamox &7 29mTc-HMPAO SPECT [&|
izt LT 3 oD FEET Lassen OfIERZ R & T
B, EAE & v D BLAD b I3 EHEIRAL O MR &
BEETsiiEnFEctarExbhi. BER
BHIZBL TRAETIIBENKREL, Z0%%
T4 DEFICIBEGTERWEE X bR,
ZhICE LTt 92Tc-HMPAO i & 3 fii {8 7 &
Bk % FIF T 5 5 Matsuda 510 12 X ) ]
EENTWE 2, BoN-MEOBEMERRLR
NS, SREDICHRITILE S S LEXD
y O

X #
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Summary

Linealization Correction for Acetazolamide (Diamox)
9mTc-HMPAO SPECT Image
—A Comparative Study with PET—

Yasuo KUWABARA, Yuichi ICHIYA, Masayuki SASAKI, Yuko AKASHI,
Tsuyoshi YosHIDA, Toshimitsu FUKUMURA and Kouji MAsuDA

Department of Radiology, Faculty of Medicine Kyushu University

We attempted to make a linearization correction
for the acetazolamide 9°mTc-HMPAO SPECT
image. These results were compared to those by
PET using the H2!50-bolus injection method. The
subjects consisted of eleven patients with cerebro-
vascular diseases. The SPECT images were ob-
tained by the double injection method in the
resting state and after an administration of
acetazolamide (1 g). Linearization correction was
performed according to the Lassen’s method. In
this study, three different methods were compared,
namely fixed Fr and « (70 m//min/100 m/ and
1.08), individual determination of Fr and « based
on PET data, and finally the normalization of the
two scan for administered dose, fixed Fr and
a (50 m//min/100 m/ and 1.5). The corrected count

rate ratios of the mTc-HMPAO SPECT images
were correlated well with the values of regional
cerebral blood flow measured by PET in all
methods. Therefore, the first method was con-
sidered to be a simple and reliable one. In the last
method, the relative change of cerebral blood flow
after the administration of acetazolamide was
calculated. The means of the percentage increase
of cerebral blood flow were in good accord between
99mTc-HMPAO SPECT and PET. However, they
showed much discrepancy when individually
compared.

Key words: Acetazolamide (Diamox), 99mTc-
HMPAO, Linealization correction, Emission com-
puted tomography.
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