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Table 1 Rate-pressure product (RPP) and washout
rate (WR) in control and IHD groups

Group N RPP WR (%)
Control 16 228+52 4249
IHD NSS 5 227449 42110

1VD 18 212460 35+10
2vD 13 169 +61* 3015
3vD 10 1724 54* 30+ 8**

vs. control *p<0.05, **p<0.005
IHD =ischemic heart disease
NSS=no significant stenosis

VD =vessel disease

Table 2 The extent and severity scores of WR ab-
normality calculated from absolute and rela-
tive standards

Relative WR score Absolute WR score

Group

Extent Severity Extent Severity
NSS 5+4 1+1 244 0.24+0.4
1VD 36127+ 62+67* 36+34%  31142%
2VD 51+27% 1074+100* 58+37* 66+-68*
3VD 544+17%*% 107+£105* 52427* 524-60*

*significant vs. control
**significant vs. 1VD and control

of. FIT, BREGIRK L EHROFEE KL
kB 5O SERBMIET Y &, BIEOER
B (n=46) Tl
WR = —1.61 X ($2ZEHHk¥)+0.099
% (RPP/100)+16.79,
r=0.60, p<0.001 ................ 1)
R Mt DR B L REE R R 5 L (n=62),
WR = —2.38 x (2 22&h ik $0) +0.093
% (RPP/100)+19.69,
r=0.63, p<0.001 ................ )
S HIZKBEO A TR (n=16),
WR=0.071 x (RPP/100)+25.61,
r=0.46, 0.05<p<0.10............ 3)
Linolz. Thbb Q) IcERTH AL, B

SR 1 A% 5 L WR 2 238% WAL, E™

BhE 235 21 F 25,000 7> 5 15,000 2 |+ HiE
WRI93% BT 2z iz,

Figure 1 13 #E5HMER X CHEXMEDEREIC X Hex-
tentmap t *» WR za7ofz5x3. A, B,C

Extent map & score

WR map
‘absolute
s

relative

46

Fig. 1 Two dimensional polar display of WR in pa-
tients with coronary artery disease. The extent
maps based on the absolute and relative stand-
ards (mean—2x SD of the control group) are
shown. Black region is normal area, while
white region corresponds to the area where the
WR falls below standard. All patients had
three-vessel disease. A: 62 year-old male,
RPP=12,800, WR=30%. B: 58 year-old male,
RPP=13,200, WR=24%,. C: 58 year-old male,
RPP=13,200, WR=41%. The absolute WR
score is higher in patient B and lower in pa-
tient C, compared with relative WR scores.

EXTENT SCORE
ABSOLUTE STANDARD 50 100

RELATIVE STANDARD
3VD e 88 eoe o o

2VD| - . . © o ee o DR 4

AVD e o oo o o0 3o DR R

NSS |7,

Fig. 2 Extent scores calculated from absolute and
relative standards.
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SEVERITY SCORE

ABSOLUTE STANDARD 200 400
3VD s... oo 00

RELATIVE STANDARD

3VD & oo o o 2 . .
——
2VD s +- 8 “ge o .

ivD ,00 seee oo o .o

Fig. 3 Severity scores calculated from absolute and
relative standards.

O 3EFFVTRL SEIREEE L, TOREE
i, ERF A 2 RCA 99%, LAD 75%, LCX 90%,
SEH B 22 RCA 75%, LAD 100%, LCX 75%,
% LTS C ik RCA 757, Z 8k © E8E
90%, LAD 100%, LCX 100% T& o 7. EEE
BhisD RPP 3XHF IRt OIREBERILTH 3
2, WRiZzh%h 30,24,41% TH 5. z Dl
¥ extent score DFEXF R = 7 LNt R = 7 & Hokk
T3 L, EH A TZIRFELVWY, EH B TR
Hxtz 27 BREL, BITEP C Tk FHH WR
BEWDITIER AT TOEFMPNESLFHESHh.

MHER L OHRHMED WR =y 72 L3 B L
7= extent 33 X O\ severity score # Fig.2 33 X ¢
Table 2 (275 L7z. Extent score iZo>WTH 3 &,
TARMEDOBREICE S 227 0B, HsHEDORE
BIZESLDVbDLY, Eoo&E AN FHOE
BYINEPole, 2L, REOLWEE L%
HLOMICIAFEZ (2T p<0.00]) BdH 30 i
LT, 1,2, 3ERE O AT, REBARE 2
T3 ohTREZR27¥EER L3 00,
FEARICIIERFR =27 D 18 & 3ERERHOMIC
DHEFEE 0<0.05) 1E b h . %7, Fig.3
IZ7RT X 9 IT severity score |X extent score |2 FLF
LTHBBEKREL BHONBIRBRTD o225,
BREOBVWEHLIRERLOMCIALLREEE
BRED bRz,

26 % 55 (1989)
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bhbhofizk ik SPECT iz & 3488k EH» o
fERRL7c WR =y Z2FIH L T& 223, fExE
OBEEL AV THET 3 L 2EROHEDRY
PREBRENS. 13, EFAFATLDDIC
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E VRS TWARWBEBNCRT 5 DERETI#
BA+SzH Y, LA WR BEEEDOTRZ
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WBIZb bbb, ERLHEShEIHATH
3. T T OETIR, LFEETHO WR O
BHRLFERKR, FICWR vy 70 b BE 0¥ E
21T 5 BROBEME D MERREEIZ > W THERHE & HH5r
HD L% 1T - 7.

2. Planar 3 &1 SPECT [ &3 WR OER
WEER o < v 7\ b 5 Bull's-eye map 3
SPECT 6B oh23H DRIFA4 2EEN T3
eHicfvwbhs. ZolfEHk» > WR 2§ E
FTHRRELTRUTFORBETbNS. Tib
%, planar T3 Ny 7 /'S5 v v FOMEEREE
BETFTH 54, SPECT TixEARICEBE A
v 27UV FRBIRLETH» B Z L, 21z
SPECT # T i@tk d WR 230850 &8 D
EXVORWRETELABZZLTHS. Z0k
» WR 0B RENHHETES. —F, K
RELTIESR L RRHFOR T A R ORISH S
NATREENSZZLTHB. SEOKRINTIE,
bhbhd )b 2A4BLTOEFIORELZITV,
MEFhAPEERVE ) CEREZI 7. LhL
AR L KR TEZAMPER ZHA L EIHE
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Fig. 4 Washout rate (WR) was plotted as a function
of peak exercise level (RPP). The WR was
calculated from the multiple regression analysis
in the control and IHD groups (n=62): WR
(%)= —2.38 x (No. of stenotic vessel)+0.093 x
(RPP/100)+19.7.

TAETHD. ThoORFZALH Y, REE
CREORMITH 32, EROEBEMEICERT S
FlEOENKRENLEZ bR,

3. DEFeHED WR ICHETIEF
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RLTe. —RICSHERE CIHESATENEL &
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Extent 33 X O severity map {$.0FE I © B %

DR BIUVEESCERMAEL LTRHAEAT

&=, ZOBRERaT7IZ, SEObLADADOKRE
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FROWZIEO N, BEOMHOERY MNP
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LLfFLfEo WR LRRRICESROREEZ R T
572 ThB. Severity score |T extent score & )
LB E WD CRBEOEMIZEDLAS D
DOEIFEETIEA» ok,

X7 WR oo fiE A 5020 9 12, RPPIC
FVBEINAESHED WR ZFBET 22 L)
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5iz, RPP Ri2iFF—T% WRIZIKREAREMN
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HEFEIEMTH Y 220, EERIEMICIIER
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BOLEWEETHB. Z DT WR o 2K
MR ETIESREEFMmCER Lo REX S
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ZEENHERRVEATH, EFHAREIKE Y
A, FlxiE Fig. 1 o EF C ok 5ic WR
BE{HZZLLTFHRENSE. 20X REKRT
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Summary

Evaluation of Ischemic Heart Disease by Thallium-201
Washout-rate Map Using SPECT

Kenichi NAKAJIMA, Akira MURAMORI, Junichi TAk1, Hisashi BUNKO,
Mitsuru TAaNIGUCHI, Ichiro NANBU, Ichiro MATSUNARI and Kinichi HISADA

Department of Nuclear Medicine, Kanazawa University School of Medicine, Kanazawa

In thallium-201 myocardial perfusion scinti-
graphy, washout rate (WR) has been used for the
evaluation of the severity of ischemic heart disease
(IHD). The WR was calculated from the polar
map (Bull’s-eye display) of myocardial perfusion
using SPECT. To analyze the abnormality of WR
map, we computed the extent and severity scores
of WR. Applications of two types of standards,
absolute and relative standards from control group
(n=16), were compared. The multiple regression
analysis showed that the global WR was a func-
tion of the severity of coronary artery stenosis and
exercise level, i.e. WR (9%)=—2.38 X (number of
stenotic artery)+0.093 X (rate-pressure product/
100)+19.7 (n=62, r=0.63). Thus in evaluating the

severity of IHD by absolute WR, the correction of
WR was necessary according to the exercise level.
Whereas, to evaluate the score of WR abnormality
in polar map, the relative standard separated each
group with different number of stenotic artery
better than absolute standard did. In conclusion,
calculation of WR score from relative standard is
recommended for the analysis of polar WR map,
although absolute global WR is useful for the
evaluation of severity of coronary artery disease.

Key words: Myocardial scintigraphy, 201T1
washout rate, Single-photon emission computed
tomography (SPECT), Functional map, Coronary
artery disease.
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