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Summary

To detect significant coronary lesions based on exercise-induced reversible asynergy, two-dimen-
sional echocardiograms were recorded before and immediately after treadmill exercise test in 15
patients with angina pectoris (AP) and six patients with neurocirculatory asthenia (NCA). Short-
axis views of the left ventricle were analyzed quantitatively, using the following indices: segmental
area change (%A); segmental wall thickness change (%Th); and relative curvature (rC) which was
the product of curvature of each segment multiplied by end-diastolic circumference. The results
were compared with those of coronary angiography, T1-201 myocardial emission computed tomo-
graphy, and exercise electrocardiography.

1. The results of comparisons of quantitative analysis by %A, %Th, and rC with qualitative
(visual) analysis were as follows : the sensitivities were 57%, 74% and 91% ; the specificities were
75%, 75% and 90% ; and the accuracies were 68%, 75% and 90%, respectively.

2. To detect coronary stenosis of more than 75%, visual assessments and assessments by rC
were superior to assessments by %Th or %A. The accuracies were 93%, 91%, 73% and 619%,
respectively.
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3. In five cases with three-vessel disease, all diseased coronary arteries were detected by tread-
mill exercise echocardiography using rC as an index. However, by treadmill exercise T1-201 myo-
cardial emission computed tomography, the diagnosis of three-vessel disease was possible in only

one case.

4. The results of treadmill exercise electrocardiography were positive in 11 of 15 the AP patients
and in all six NCA patients. The results of exercise echocardiography using rC as an index were
normal in all NCA patients and abnormal in 14 of the 15 AP patients.

These results suggested that quantitative exercise echocardiography using rC as an index is
sensitive and specific for detecting significant coronary artery diseases. For the quantitative assess-
ment of treadmill exercise echocardiography, indices which are independent of the motion of the

entire heart, such as rC or %Th, must be applied.
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%A =(A(gp) — A(es))/Aep)

% Th=(Th(gs) — Th(gp))/Th(gp)
Fig. 1. Measurements of quantitative indices.

Fry FIVARLT a—8

7= (Fig. 1).
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Ci=1/Ri
rCi=L-C1
=L/R1

L= Circumference (ED)

rC=Circumference(gp) X C(gg)

A=segmental area; %A =segmental area change; Th=segmental wall thickness (the mean thick-
ness of the left ventricular wall of each segment); %Th=segmental wall thickness change; C=
curvature (the reciprocal of the circumradius of the triangle determined by three consecutive divid-
ing points); rC=relative curvature (the product of end-systolic curvature multiplied by end-diastolic
circumference of the left ventricular cavity); CG=center of gravity of the left ventricular cavity
cross-sectional area at end-diastole (on A) or at each phase (on Th and C).
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Table 1. Detection of exercise-induced abnormal wall motion by the quantitative indices
Qualitative
assessment Sensitivity Specificity Accuracy
(%) (%) (%)
rC 5 u : 89 92 90
e REC R S R 5w
%A R 6 : 67 50 57
rC o " 9 100 88 90
{éx;)eral wall 9%Th g 1; % 60 69 67
%A N " 3 40 88 76
rC N S : 89 92 90
gEfCeXS)r wall { o/ rp 1]\)1: g ; 78 75 76
%A R 19 : 56 83 71
rC S 2 91 90 90
S A T T & :
%A D 01 57 & 68

N.=normal; D.=decreased; LAD=left anterior descending artery; Cx=left circumflex artery; RCA=right
coronary artery; rC=relative curvature; %Th=segmental wall thickness change; %A =segmental area change.
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4. rC 1% sensitivity, specificity, accuracy & %,
RiFiefERemL, %Th L HBHEW—%% 2
2B, %A o sensitivity ZEETH -7z, FF

My FI VAL 23—

BIRXEFIR S L ich B &, ERITITEERTO
%A O specificity OfEfHE, ZEER - AEBIR
I TD %A @ sensitivity DIEEAHIL - 7=
2. BIRFREOHELEHEEHEE
PlEREE NCA ORI FENE» % KR
A acw, FEBIRKS L ICEBIRER COH
BREOHEL, FEBIRXERIEICR T 2R/
BEEBI R OFE L 3t L7 (Table 2). #2335,
BHERLTEL L LIFZ, Wb 3 remote asy-

Table 2. Detection of diseased coronary arteries by exercise-induced abnormal wall motion

Coronary stenosis

of>75% Sensitivity Specificity Accuracy
=) (+) (%) (%) (%)
N. 6 1
v D. 0 9 90 100 94
N 6 1
) 0 94
Anteroseptal rC D. 0 9 90 10
1l (LAD
vl AR Qgmn N ; 2 80 83 81
% N 3 . 60 50 56
N. 6 1
v D. 0 5 83 100 92
N. 5 1
83
Lateral wall rC D. 1 5 83 83
(Cx)
%Th N 1 2 67 67 67
%A g: ‘; g 50 67 58
N. 6 1
v D. 0 9 90 100 94
N 6 1
: 90 100 94
Inferior wall J*C D. 0 9
(RCA)
% Th 11\31: 3 3 70 67 69
%A D H . 60 83 69
N. 18 3
v D. 0 23 88 100 93
N. 17 3
Total C D. 1 23 88 94 91
9%Th g: lg o 73 72 73
%A S 12 1 58 67 61

V=visual assessment. Other abbreviations as in Table 1.
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Table 3. Detection of diseased coronary arteries by TI-201 myocardial emission computed

tomography
Coronary stenosis
of >75% Sensitivity Specificity Accuracy
(=) (+) (%) (%) (%)
Anteroseptal T.D. (=) 6 1
wall (LAD) (+) 0 9 9 100 94
Lateral wall T.D. - 6 2
(Cx) (+) 0 4 67 100 83
Inferior wall T.D. (=) 6 5
(RCA) (+) 0 5 50 100 69
Total T.D. (=) 18 8
(+) 0 18 69 100 82

T.D.=transient perfusion defect. Other abbreviations as in Table 1.
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