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Fig. 1 Schematic illustration to derive percent uptake.
Bull’s eye display was divided in eight areas.
Percent uptake was derived from the following
formula: {(2°!Tl counts in each area)/(*°1TIl
counts in the area with highest 201TI uptake)}
x 100.
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Fig. 2 Schematic illustration to derive area index.
Area index was induced by the average of
{{A/B)x 100} in three or four central slices of
short axis view on single photon emission
computed tomography; while A is the area
surrounded by inner edge of 201Tl myocardial
image and B is the area surrounded by outer
edge of 201T]I myocardial image in each slice
using cut-off level 30%.

Area Index=
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Fig. 3 Correlation between extent score and LVEF
in Group I (upper panel) and Group II (lower
panel). In Group I, extent score correlate with
LVEF, but not in Group II. LVEF: left ven-
tricular ejection fraction.
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Fig. 4 Correlation between severity score and LVEF
in Group I (upper panel) and Group II (lower
panel). In Group I, severity score correlate with
LVEF, but not in Group II. LVEF: left ventri-
cular ejection fraction.

LVEF : o[ ic 12, LVEF=67.7—0.18xSS (r=

—0.72, p=0.00002, Fig. 4 ¥ oR{ZxE D=,

D OEYFERA > LVEF 23 60% DA b o 4ft:
FHEM+ 5 L, ES=<0.31 (sensitivity; 73%, speci-
ficity; 859, accuracy; 79 %), SS=42.8 (sensitivity;
679, specificity; 909, accuracy; 75%) T¥ - 7-.
LVG 7 53R 7= LVEF % 609 UL E2 609%
Wiz o THIFEE4E, ES Tt 0.2040.04 vs
0.4740.05 (p<0.01), SS Tix 14.844.7 vs 82.94+
16.5(p<0.01) <, LVEF 25 609 LL LR %
FARTRE T & o 2. EREBARATFITE (LLF LAD
LBgET) - EREBIREER (LUF LCX LRET) 6]
I8k (area-1, 2, 3, 6,7, 8) 12 PU A 709, Kifi DER
REDTETET 234, LVEF i3 609 R %7 -
7= (sensitivity; 889, specificity; 76%;,, accuracy;
78%, Table 1), FEHiRIF 72 < Al ZHHFTREX
SEF 13 iz T, AL ES, SS & LVEF & nff

27 % 8 £ (1990)

Table 1 Percent uptake derived from Bull's eye display
and LVEF

Group I

LVEF260% ! LVEF<60%

PUZ70% PU<70% | PUZ70% PU<70%

area-l 13 0 10 5
area-2 13 0 10 5
area-3 12 1 14 1
area-4 L 2 ! 12 3
area-5 9 4 11 4
area-6 13 0 13 2
srea-7 13 0 14 1
area-8 13 0 12 3
Group I

LVEFzZ60% LVEF<60%

PUZ70% PU<70% {PUZ70% PU<70%

area-1 2:8 0 ! 3 0
area-2 23 0 ' 3 0
area-3 23 0 : 3 0
area-4 21 2 | 2 1
area-5 21 2 : 3 0
area-6 23 0 : 3 0
area-7 23 0 : 3 0
area-8 23 0 3 0

LVEF: left ventricular ejection fraction, PU: Percent Uptake.
When the area with PU less than 70% was present in the region
perfused by left anterior descending artery or left circuaflex
artery, LVEF was likely less than 60% (Sensitivity: 88%,
Specificity: 76%, Accuracy: 78%).

Table 2 Sensitivity, specificity and accuracy for detec-
tion of LVEF=609% by ES, SS and Al in
13 Group I patients whose AI could be

derived
Sn Sp Ac
ES=s0. 30 91% 100% 92%
SS=26. 2 90% 67% 85%
Als19. 8 83% 100% 85%
ES=0. 30
+
§S=26. 2 S0% 67% 895%
+
Als19. 8

ES: Extent Score, SS: Severity Score, Al: Area Index,

Sn: Sensitivity, Sp: Specificity, Act Accuracy.

ES, SS and Al were better parameters for detection of LVEFZ=
60%.

Bi##3t L7-. Al & LVEF k offizix, LVEF=
85.7—1.3x AI (r=—0.69, p<0.01, Fig.5A), ES
& LVEF : o ffiz1z, LVEF=79.8—65.6XES
(r=—0.68, p<0.05, Fig. 5B), SS & LVEF L »fj
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Y=85.7-1.3X
r=-0.69
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Fig. 5 Correlation between Area index (A), Extent
score (B), Severity score (C) and LVEF in
13 Group I patients whose area index could be
derived. The parameters correlate with LVEF.
LVEF: left ventricular ejection fraction.

iz1x, LVEF=75.2—0.58 x SS (r=—0.72, p<0.01,
Fig. 5C) oM FB® iz, LVEF 25 609 LA
ETHDEMEE AL ES, SS oEIFEBR? L ZH
FREMT 5 L AI<19.8 (sensitivity; 83 %, speci-
ficity; 1009, accuracy; 859%), ES=0.30 (sensiti-
vity; 919, specificity; 1009, accuracy; 92%),
SS=26.2 (sensitivity; 90%, specificity; 67%, ac-

curacy; 85%) Toh-o7z. AL ES, SS o 3 &%

(2)
100 -
. L ¢ ° Al
r L]
., ®e ® o o
L] L]
w6 o°
e . ‘
-
L]
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p~0.07
n=22
T T i
@’ b 20 »
100 - Area Index
.c .- L B.
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L. 60 S e
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p=0.63
n=22
0 T T T 1
(2) 0.2 0.4 0.6 0.8
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Severity Score

Fig. 6 Correlation between Area index (A), Extent
score (B), Severity score (C) and LVEF in
22 Group II patients whose area index could
be derived. The parameters do not correlate
with LVEF. LVEF: left ventricular ejection
fraction.

F RT3 4T, sensitivity; 909, speci-
ficity; 679, accuracy; 85% T -7z (Table 2).
2. 11 I=B1F3 ES,SS, PU, Al &£ LVEF O
+HEE
ES,SS & LVEF ¢ oI/ Z B D o
7z [% %, r=0.24, p=0.24 (Fig. 3 TE), r=0.22,
p=0.28 (Fig. 4 FEY]. I #ic 3\ Tix PU 2
70% ki TH 5 area ¥ FTHEFIDEL, %
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O area [ IAEBER (LLTF, RCA LRg) #EifitH
WTHY, LVEF L ORI Z RO 5 h o 7z
(Table 1), #EF RIA 72 < AL Z B AT HE 72 fEH
22fiz> T b, Al ES, SS L LVEF r offic
FAHEZ EBD i h o7 [F%, r=—0.39, p=0.07
(Fig. 6A), r=0.11, p=0.63 (Fig. 6B), r=0.10, p=
0.67 (Fig. 6C)].

V. & =

ARFHILHRE Y v F O S b B ERAEEZRD
2 HMT, v rFGh SEZE O 2 BE 5k
2B EREFTL 72 preliminary data ©h 5. %4
FiEY U F X VB ONSER, TADLERESR
OB ktE#RLELTES R SS, 20 B’ Yy
ERELT PU, HEM HR L LT AL %
LVG ko LVEF L 0B oFE RFEH & L
72. Z® LVEF 3£&< o LEfEisEo b oL &
LA S TWELDTHY, RRZIEL < ik
UTHRRICBE R 1, FERIC AR 5 Th
B, Fiz, (DMFHEIEER OTF % Ok LVEF
DRI B DD - 72 & H4E14710) K T
5z kXY, LVEF o3 A¥EERIZH W
THHTHD LE2 NS, HTE, LVEF %3k
M5 FE L LT DRSBTS 9Tc
EERT 2L 7= A S TwS, Larlh
Mo, ZhLOHREEIZIE, ks THOREK
WROFFFER EICE Y, PP LTORABMIEL
BrzeBmohTNnE™,

I Bz Tt ES ® SS (% LVEF ##tE+ 5
CFSBRATTRE T H - 72, DFFHEZEERIC W T
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X UY LVEF %3 609, UL E o3 mEs] i Tl
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W5, “B” #isiERE LTo PU L LVEF 0
Rz v Tit, LAD #7213 LCX o i R
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12 PU 73 707, Kiil§ DEIEATFET 2B A 1213,
LVEF (3 60% KiiCh b = L% h ol

MHEE REKRZDICDIY, FHECITHERL IV
B E RO CRARBEAT ISR, 2EREMHGs LU
HBUHHRER BRI DAL FEERRIC TR BB L £ 5.

x ™

1) Kondo M, Kubo A, Yamazaki H, et al: Thallium-
201 myocardial imaging for evaluation of right
ventricular overloading. J Nucl Med 19: 1197-
1203, 1978

2) Tamaki S, Kambara H, Kadota K, et al: Im-
proved detection of myocardial infarction by
emission computed tomography with thallium-201.
Relation to infarct size. Br Heart J 52: 621-627,
1984

3) RERE, EREE, HEREE, b 7Y v A0
VUFTI 74 TRHRERFRZEL, BRLMK
TEOED—F. BKEZ 25: 801-807, 1988

4) ke, FHED, WHES, b ZHFFS

Presented by Medical*Online



852 BE %

fTLL Y v F 0B FKEY 26: 979, 1989
(abstract)

5) B, KRfel—, KRGALES, fib: EHARG
BIZIB 5 0T LRRE LR & AL O R
—Fk. B 23: 73-78, 1986

6) Cook DJ, Bailey I, Strauss HW, et al: Thallium-
201 for myocardial imaging: Appearance of the
normal heart. J Nucl Med 17: 583-589, 1976

7) Felner JM: Echocardiography. In: Hurst JW,
Logue RB, Rackley CE, Schlant RC, Sonnenblick
EH, Wallace AG, Wenger NK, eds. The Heart.
6th edition, McGraw-Hill Co., New York, p 1926-
1973, 1986

8) Feigenbaum H: The echocardiographic examina-
tion. In: Echocardiography. 4th edition, Lea &
Febiger Co., Philadelphia, p 50-126, 1986

9) Zaret BL, Berger HJ: Techniques of nuclear car-
diology. In: Hurst JW, Logue RB, Rackley CE,
Schlant RC, Sonnenblick EH, Wallace AG, Wenger
NK, eds. The Heart. 6th edition, McGraw-Hill
Co., New York, p 1809-1858, 1986

10) Greene DG, Carlisle R, Grant C, et al: Estimation
of left ventricular volume by one-plane cinean-
giography. Circulation 35: 61-69, 1967

11) FlEE—, AL, Ar FE, fth: TI-201 .00
TOBRE = v 7° i X 5 EEIIREED JFE. BES
23: 473-479, 1986

12) WAHEE, HWIREEE, WERE, fib: O SPECT
o O SPECT (3%, 55 LR, PEFHEZM,
KHELE, KB, p 17-21, 1988

13) Reb—, PR 3K ZEssIkEtE, OBRED B AR,
05 LR, obESEA, HOR, p 103-132, 1981

14) Bigger JT, Fleiss JL, Kleiger R, et al: The relation-
ship among ventricular arrhythmias, left ventricular
dysfunction and mortality in the 2 years after

27 % 8 5 (1990)

myocardial infarction. Circulation 69: 250-258,
1984

15) Mukharji J, Rude RE, Poole WK, et al: Risk

factors for sudden death after acute myocardial

infarction: Two-year follow-up. Am J Cardiol 54:

31-36, 1984

Multicenter Postinfarction Research Group: Risk

stratification and survival after myocardial infarc-

tion. N Engl J Med 309: 331-336, 1983

Stratton JR, Speck SM, Caldwell JH, et al: Rela-

tion of global and regional left ventricular function

to tomographic thallium-201 myocardial perfusion

in patients with prior myocardial infarction. J Am

Coll Cardiol 12: 71-77, 1988

18) Massie BM, Wisneski JA, Inouye IK, et al: Detec-
tion and quantification of previous myocardial
infarction by exercise-redistribution tomographic
thallium-201 scintigraphy. Am J Cardiol 53: 1244-
1249, 1984

19) DuPuey EG, Garcia EV: Optimal specificity of
thallium-201 SPECT through recognition of imag-
ing artifacts. J Nucl Med 30: 441-449, 1989

20) DePasquale EE, Nody AC, DePuey EG, et al:
Quantitative rotational thallium-201 tomography
for identifying and localizing coronary artery
disease. Circulation 77: 316-327, 1988

21) Hamilton GW, Narahara KA, Trobaugh GB, et al:
Thallium-201 myocardial imaging: Characteriza-
tion of the ECG-synchronized image. J Nucl Med
19: 1103-1110, 1978

22) Weiss AT, Berman DS, Lew AS, et al: Transient
ischemic dilation of the left ventricle on stress
thallium-201 scintigraphy: A marker of severe and
extensive coronary artery disease. J Am Coll
Cardiol 9: 752-759, 1987

16

~

17

~

Presented by Medical*Online



853

Summary

Left Ventricular Ejection Fraction Derived from
Resting 2°'T1 Myocardial Images

Takeshi MaTsuo, Yoshitatsu NAGATOMO, Takuroh IMAMURA,
Yasushi KoiwayA and Kenjiro TANAKA

The First Department of Internal Medicine, Miyazaki Medical College, Miyazaki

To determine if resting 201TI myocardial scin-
tigraphy (rest-T1) provides the information on left
ventricular function, we compared preliminarily
the parameters derived from rest-Tl with left ven-
tricular ejection fraction (LVEF) derived from left
ventriculography; while the parameters included
Extent Score (ES), Severity Score (SS), Percent
Uptake (PU), Area Index (AI). AI was derived
from the averaging of {(A/B)x 100} in three or
four central slices of short axis view on single
photon emission computed tomography (A; area
surrounded by inner edge of 20'TlI myocardial
image, B; area surrounded by outer edge of 201TI]
myocardial image). The patients were comprised
of 38 males and 16 females with a mean age of
53 years old (range 15-70) and classified into two
groups; patients with myocardial infarction (n=
28, Group I), and patients with miscellaneous

disease but without myocardial infarction (n=26,
Group II).

In Group I, ES, SS and AI correlated with
LVEEF. If ES was less than 0.30, SS was less than
26.2, or Al was less than 19.8, LVEF was sug-
gested more than 609 with an accuracy of 929,
859% and 85%,, respectively. In Group II, these
did not correlate with LVEF. If there were area
with PU <70% in the region perfused by left
anterior descending artery or left circumflex artery,
LVEF was less than 60 %, with an accuracy of 78 9.

In conclusion, rest-Tl images provide some
informations on left ventricular function in some

patients.

Key words: 201T] myocardial scintigraphy, Left
ventricular ejection fraction, Extent score, Severity
score.
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