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KW 2 1A O HRICHERI L THRTR T S BRE~
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2. F—4ugk L SPECT Ju#
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X O3 BRI O FAMARIC SPECT i X Y fifTL
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KBTI 3 X OV IR 2 7. B R T A RJE
i 6mm & L7z,

3. BEET Y TOERMEROTIE

FHERNTIE 5 0 DI © D RIB £ T K10 G
IZE D THhH15) 254 =212 D T circumferen-
tial profile fi##f # #if7T L, TI-201 EHE OH A%
Ko, BV LR (WR) 2Kko k) IcERE L.

WR =By A o> TI-201 $EHR — 3 REfH %

@ TI-201 £BHE) / & §) & far g o> T1-201
PR
S OfEZ DRSO, DA LRRIC 75
5 o LMRICESIL 7.

FTTIBRE L2 Lo It EEFHEIOAICBWTH
BNCER L 7 A8 N — o (R — 2B TR %)
FRWCTEEOHEZIT- 7219, KBERIC X -
TATA AN R D20, BEDO AT A 23K
Ab¥ CTHEEHRBROE LT L, 7 — & S35
—T e D K ) ICHEREL L. RO AR
extent map (X 7 ¢ /v A b, BEOFENAE [, EH
OFREBICKR L, B ORIE %771 extent
map (FIEF OFIRA B, REOBRKELE < £ D
CHIZES K X 9 ICBEMIcEK T Lz, BEo =
2 7%, extent score (Ex-S), severity score (Sv-S)
R, RO X IICERLT.

Ex-S=~v 7ORERA K~y T4

BA v MK
Sv-S=~ v 7OREFERICET L n Y v | LR
WG —2Dhy Y ORI~ >
TOERA v MK
B, TITERTLHRA U ML, vy 7
DR CIHliF 2 & DI S <& E /NG
b Z it b, K- circumferential
profile AR D OB THE L2, F7F~v 7D
i3 % DI AMEAS 1,000 12 72 % X 5 I fE%E(L L T,
2a7 2B L. W LRIcH>w T,
ZOfEiE 1,000 5L, FFRIZERA > b OfE & i
Bl SbhicEwiHLRizo>nwWTiE, 20y
il & BRI b ok 7.

23 % 557 (1986)

4. HEtnE

AL OE O 53 A1 P + R R S TRl L 7.
Wil L BRI, SMOREITRERB LOF
BREIC L DTV, p<0.05 25 L HE L.

m. # =2

1. EBHAFNE

i REB AT % rate-pressure product (RPP)
(x100) T/RLU, MRAEETHREBICHET S L, 38K
SRISRE 167.5 1443, 2 R RE 170.3+£59.3, 1 4%
JRARE 214.54-58.5, A IPTE 0 o\ RE 22704
48.5 Th DV EREIC 2 B3 PRI TH - 7.
2. MBEER Y TLEE X7
KERIES L OV LEROK 2 27 0¥
LEEREIR T Table 1 ® L0 TH 5. HREDK
BTeHBEL-EBIcOoWTHiEE T % &, Ex-S i
DWW TR KEB AR M A6, e LERe

Table 1 Extent and severity scores in myocardial per-
fusion and washout maps

A. Extent scores (%)

No stenosis
3VD 2VD 1 VD N)

Exercise 54.0+19.6 44.6+18.1 36.2+24.1 3.4+43.8
Washout 54.3428.6 48.0+40.5 33.5+432.4 2.0+4.5

Statistical significance
Exercise: 3 VD vs. 1 VD, p<0.05
3VDvs.N,2VDvs. N, 1 VD vs. N,
p <0.005
Washout: 3 VD vs. 1 VD, p<0.05
3VDvs.N,2VD vs. N, 1 VD vs. N,
p<20.005

B. Severity scores

No stenosis
1v (N)
Exercise 80.0+58.0 45.64-34.5 54.14+76.8 0.44+0.5
Washout 58.14+61.3 54.9+67.9 28.8429.8 0.44+0.9

Statistical significance
Exercise: 3 VD vs. 2 VD, p<<0.05, 1 VD vs. N,
p<0.01
3 VD vs. N, 2 VD vs. N, p<0.005
Washout: 3 VD vs. 1 VD, p<0.05
3VDvs.N,2VDvs. N, 1VDvs. N,
p<0.005

3VD 2VD
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LEHIRETCREEERL, BEOLWVELHG
iRz, Sv-S I oWT b [AlkE I E B &
fiilf LBV LR L EBRE TR & 72 - 7.
AEEREORE, SOIEER L EFHIAE
12 (p<<0.05) B & h iz, —75, PRAEBNRKM T
X Ex-S 3L 1R EM A S EBO
Sv-S X 3M L 2HEIRARITAE, Wl LEO

Table 2 Diagnostic efficacy of extent and severity

scores
Exercise Washout
CAG N ExS> Sv-S> Ex-S> Sv-S>
0.1 5 0.1 5
3 VD 15 15 15 15 14
2VD 14 14 14 11 11
1 VD 17 16 14 11 11
No stenosis S 0 0 0 0
True positive 45/46  43/46  37/45 36/45
(0.98) (0.93) (0.82) (0.80)
True negative 5/5 5/5 5/5 5/5
(1.00) (1.00) (1.00) (1.00)
EXERCISE

" n

‘
a" o n

® ® » o e o
STRESS REDISTRI
PIXEL CT PIXEL CT
SEVERITY ENTENT SCORE SEVERITY

SEVERITY SCORE IES 27

oata
IMi@2331MY 101, TA

STANOARD

MPEXM. TR
RESLLT [MAGE
M:@2331MY101. [N

Ex-S 0.64, Sv-S 105

% EE BRI B FFifl
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Sv-S X 3K L 1 BRERTHEETH - 2.
£ 2a7OREORHER %A Table 2 (2R L 72,

N=51

r=0.63

%)

(

Rate

Washout

WR=0.29RPP-21.3

®3VD
®2VD
AlVD
ONo Stenosis

e]

A S
300 400
Rate-Pressure Product (x100)

Fig. 1 Correlation between rate-pressure product at
peak exercise and washout rate at 3 hours.

BUTION

EXTENT
:! /

EXTENT  SCORE

SEVERITY SCORE

bAatA
IM:@2331MY1082. TR

STRNDARD

MPROM. TA
RESWLT [MAGE
iM:@2331MY102. (M

Ex-S 0.48, Sv-S 35

REDISTRIBUTION

IH 22331MY 185, (M
REDISTRIBUT[ON

IM: @2331MY205. (M
RESULT [MAGE

[M: @2331MY106. (M

-18% . 70%

WASHOUT

SCORE
SEVERITY SCORE

EXTENT .0

26.%6
DATR

IMI@233 MY 103, TA
STANDERD

MPUOM. TR

RESULT [MAGE
iM:@23ziMvien. (M

Ex-S 0.40, Sv-S 27

Fig. 2 A patient with inferior myocardial infarction associated with right ventricular
infarction. Three-dimensional distribution of T1-201 and washout rate were easily
recognized by functional maps. Low perfusion area of inferior wall and delayed
washout which correspond to redistribution phenomenon were shown.
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T LicEBI AR 2 i+ 5 &,

WR=0.29 x RPP—21.3 (r=0.63)

OHEOEABE % 8% - (Fig. 1),

IV. ¥ i

fEH 1 (Fig. 2) 57i%, 5. TEEBEZE =M
EErEHLIER TH Y, EEER (CAG) L,
FEBIR (RCA) 9%, A BIRAT F AL (LAD)

LY.V ¥ )
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LA W A |

STRESS
PIXEL CT

EXTENT

SEVERITY

Ex-S 0.29, Sv-S 19

23 % 5 5 (1986)

509 Oz & B iz, HAEBIF RPP X 19,400,
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BEICMFAR T 23 0, 3 BEMI%ICII N A5
Nic. BRE~ v 7" EHEOLN ) PR TH Y,
AT LOBEL LTRSS, HBI
Ex-S 0.64, Sv-S 105, #E\ H L% Ex-S 0.40, Sv-S
271Ch - 7z,

fiEI 2 (Fig. 3) 535%, 9. CAG Tix RCA 99,
LAD 75%, EEBIREIFER (LCx) 75 %0 5k%E &
A IFIRE LB S 7z, EBhEE o extent map
IARYI—KIBETRL, WR O~y 7L 28R
Y—TIKIE Td - 72, HEBE Ex-S 0.29, Sv-S 19,
v LR Ex-S 0.99, Sv-S 205 L2 B iz #4n L
THEH, WRIZIYLLEETDH -7z,

5E#I 3 (Fig. 4) 53%%, %. CAG Tix, RCA
25%, LAD 90%, LCx 50% o ¥kZe% 8%, LAD
1 BoRs L2t s v, EBIREMPE~ © 7 T

REDISTRIBUTION

STRESS
1M: @BazeMy 185, [N

REDISTRIBUTION

1M: DORIEMYZ0S. 1
RESLLY [MAGE
[H: QOB3BMY 186, 1M
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> ™ % i,
/ ) / \
( 1 |
> \ /
\ Aean 1\
29 e D e
SEVERI TY EXTENT = SCORE «99
SEVERITY SCORE 205.43

DATA
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STANDARD

MPUOM. TR
RESULT [MAGE

iM: 0083eMY18L. (M

Ex-S 0.99, Sv-S 205

Fig. 3 A patient with three-vessel disease. The extent map at peak exercise showed

inhomogeneous defects. The WR was low (11 %) and inhomogeneous. Extent map
and scores of WR represented large area of abnormality.
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REDISTRIBUTION

WASHOUT

 STRESS

PIXEL CT EXTENT

t

SEVERITY EXTENT
SEVERIT

DAaTA
M PEesS2HY 181, TA

v w

WASHOUT
PIXEL CT

RESULT [MAGE
[M:@Bes2MY 101 . [M

Fig. 4 A patient with one-vessel disease of LAD. At
peak exercise, a small low perfusion area was
noted in anterior wall, while washout map
showed extensive abnormality except posterior
basal region.
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Summary

Evaluation of Coronary Artery Disease by Functional
Mapping of Thallium-201 Myocardial Perfusion

Kenichi NAkAJIMA*, Hisashi BUNKO*, Mitsuru TANIGUCHI*, Junichi TAKI¥,
Ichiro NANBU*, Yasushi SHIIRE*, Norihisa ToNAMI*, Kinichi HISADA*,
Naoki SuGgiMoTo** and Takayuki IKEDA**

*The Department of Nuclear Medicine, **The First Department of Internal Medicine,
Kanazawa University School of Medicine, Kanazawa

Functional maps of myocardial perfusion and
washout rate (WR) were generated from TI-201
myocardial SPECT study. The functional maps
were derived from circumferential profile analyses
of tomographic short-axis slices, and the data were
plotted using polar display. In order to assess the
abnormal area quantitatively, extent and severity
maps which correspond to the location and degree
of ischemia were generated. Extent and severity
scores were also calculated from these maps.
This analysis was applied to 51 patients with
coronary artery disease who had undergone coro-
nary arteriography. The functional map showed
a good correlation with the locations of stenotic

coronary arteries, and the three-dimensional pat-
tern of ischemia was well recognized. When the
criteria of abnormalities were defined as extent
score>0.10 or severity score>5.0, sensitivity for
coronary artery disease was 989 (45/46) and spe-
cificity was 1009, (5/5). The washout rate showed
positive correlations with rate-pressure product at
peak exercise and also with the number of coronary
artery stenosis. In conclusion, these functional
mapping and scores were considered to be effective
methods for evaluating coronary artery disease.
Key words: Functional map, Single photon
emission computed tomography, Myocardial scin-
tigraphy, Polar display, Coronary artery disease.
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