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Summary

Acute myocardial ischemia followed by protracted asynergy and subsequent resolution was de-
fined as reversible ischemic myocardial damage. The purpose of this study was to confirm the existence
of this entity and to illustrate the clinical features. The subjects consisted of 26 patients with typical
acute myocardial ischemia who satisfied the above definition, and serial changes in left ventricular wall
motion were observed by two-dimensional echocardiography. The left ventricle was divided into 11
segments and the movement was scored according to the dynamic behavior of each segment by five
points ranging from normal (0) to dyskinesis (4), and evaluated semiquantitatively using the total score
sum as the total asynergy score. Compared to the initial value, this score decreased to 579, after one
week, 38%, in two weeks, 229, in three weeks and 179, in four weeks. The asynergy persisted 23.7 +
13.5 days and ranged from two days to three months. The peak CPK ranged from 32 to 561 IU (mean
2124157 IU). Coronary arteriography revealed undisturbed flow of the responsible artery in both acute
and chronic phases including four cases of successful PTCR. Comparison of the electrocardiographic
changes and asynergy showed that (1) diminished R wave amplitude, ST segment elevation and inverted
T waves are frequently associated with persistence of asynergy, (2) extensive asynergy can even occur
in cases without a diminished R wave or abnormal Q wave and (3) when asynergy resolves, ST segments
tend to return to the baseline, but T' wave inversion commonly persists. A transient Q wave was observed
in 389, of the patients examined. The electrocardiogram became normal in an average of 111.3+75 days.

In conclusion, there is a subgroup of reversible asynergy among cases of unstable angina pectoris
or subendocardial infarction. The mechanism for this may be myocardial “stunning’ following tran-
sient transmural ischemia. Recognition of this fact seems very important in the diagnosis and treat-
ment of acute myocardial ischemia.
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Fig. 1. Schematic diagrams illustrating the 11 myocardial segments using long- and

short-axis echocardiographic studies.

Each segment is assigned a numerical score on the basis of a visual assessment of wall thickening
and endocardial movement during systole. The total asynergy score—an overall evaluation of left
ventricular asynergy—is then obtained by summing the score for each of the 11 segments as shown

in Table 1.

Table 1. Score of segmental function

Systolic function

Endocardial

Thickening movement Score
Normal + + + 4+, inward 4
Slight hypokinesis + +, inward 3
Severe hypokinesis + +, inward 2
Akinesis 0 Oor + 1
Dyskinesis 0, systolic Paradoxical 0
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Fig. 2. Serial electrocardiograms of Case 1 (53-year-old woman, peak CPK: 158 IU)
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Fig. 3. Serial two-dimensional echocardiograms of Case 1.
Localized asynergy in the apex of the left ventricle is noted on the first day (left panel). On the
4th day (middle panel), contraction abnormality decreases, and on the 12th day (right panel), wall

motion is almost normal. =end-diastole; ------ =end-systole.
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Fig. 4. Serial electrocardiograms of Case 2 (43-year-old man, peak CPK: 272 IU).

Table 2. Serial changes of electrocardiographic pattern in precordial leads in the group
of reversible ischemic myocardial damage

Time Chest pain Several hours Recovery phase of asynergy Disappearance
ECG after pain relief g, o0 oy Latter half  ©f asynergy

n 6 16 16 16 16
Abnormal Q 0% 25% 389% 139% 0%
Poor R progression 17 56 56 56 25
ST elevation 100 88 81 75 25
ST depression 17 19 19 19 13
T inversion 0 75 88 100 75
Deep T inversion 0 31 44 38
QT prolongation 0 25 25 13 0
Negative U 0 31 25 0 0
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Fig. 5. Serial two-dimensional echocardiograms of Case 2.
Extensive akinesis in the anterior, anterior septal and apical areas of the left ventricle is demonstrated
P p

immediately after hospital admission (left panel). One week later (middle panel), contraction abnor-
mality changes to hypokinesis, and one month later, no asynergy can be detected.
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Fig. 6. Serial changes of total asynergy score (TAS) in the reversible ischemic myocardial

damage group.

Compared to the initial value, TAS decreases to 579, after 1 week, 38%;, in 2 weeks, 22%, in 3 weeks,
and 179% in 4 weeks. The average interval to resolve left ventricular asynergy is 23.74-13.5 days,

ranging from 2 days to 3 months.

f chest pain
| | disapperance of asynergy
asynergy @®

Fig. 7. Representative time-course of ECG changes in a case of the reversible ischemic
myocardial damage.

Table 3. Mpyocardial scintigraphic findings in
the group of reversible ischemic myo-
cardial damage.

Tc-PYP scintigraphy Thallium-201 scintigraphy

Positive 3 Perfusion defect

Doubtful 1 @ o
Negative 1 © 18

5 cases 18 cases
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Fig. 8. Correlation between total asynergy score (TAS) and electrocardiographic indices.
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Tc-PYP

(69-ear-old woman, peak CPK 344 IU).
Localized positive myocardial uptake of Tc-99m-PYP, which is almost equal to that of the ribs, is
observed. However, T1-201 scintigraphy demonstrates no apparent perfusion defects.
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