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Summary

Quantitative assessment of left ventricular asynergy in myocardial infarction was made by com-
puter analysis of the two-dimensional echocardiogram.

Short-axis cross-sectional images of the left ventricle at the levels of the mitral valve, papillary
muscle and apex were recorded by a phased array sector scanner in 20 patients with myocardial
infarction and ten normal controls. End cardial and epicardial outlines at end-diastole and end-systole
were traced and analyzed by a computer system. Short-axis cross-sectional images of the left ventricle
were divided equally into octants and analyzed with a fixed external reference system, using the center
of gravity of end-diastolic left ventricular cavity and the axis intersecting this and the right side of
the posterior interventricular septum as the reference point and line. Segmental hemiaxis, area, wall
thickness and those changes during cardiac cycle were measured and calculated in each octants. Re-
gional contractility of the left ventricle was evaluated by systolic percent changes of segmental he-
miaxis, area and wall thickness.

These parameters were significantly reduced in the infarcted segments documented by left ven-
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triculography and electrocardiography. The area method is better than the hemiaxis system in both
reproducibility and variability.

The center of gravity of the left ventricular cavity determined by the computer shifted slightly to-
wards the anterior wall during systole in normal subjects, possibly reflecting anterior swinging motion
of the entire heart. The center of the gravity of the left ventricular cavity in myocardial infarction
showed the tendency to shift towards the infarcted region, suggesting the possibility that the location
of asynergic area can be detected by determiningthe direction of the gravity center shift during systole
in patients with a single infarction. This finding gives a basis of using the fixed reference system for
the detection of asynergy.

The use of computers for the analysis of short-axis two-dimensional echocardiographic images
is very useful for the quantification of regional contractility of the left ventricle in a clinical setting.
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»o 45 EDLICEEY 8 HoRHICAEIL.
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L3RR . 4Th cix@igsH, LHEGE
level TizHEMNBEE LR HETRTHELRETHE
BiEb>ENATH o (Figs. 3, 4 & 5).
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End-diastole End-systole Schema
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PM Section
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Fig. 1. End-diastolic and end-systolic short axis images of the left ventricle at the levels
of the mitral valve, papillary muscle and apex.
Numbers in the tracings show the location of AHA 7 segments used in the left ventriculography.
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Th
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Fig. 2. Schema of octants and computer meas-
urements of segmental hemiaxis (D), area (A)
and wall thickness (Th).

P2 P G is the center of gravity of the left ventricular
cavity determined by the computer.
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Fig. 3. (Dp-Ds)/Dp in eight segments at the mitral valve (MV), papillary muscle (PM)
and apical (AP) sections in ten normal subjects.

Each bar shows mean+one standard deviation.
hemiaxes.

(Ao-Asl/Ao
al
n=10
100 A meant S.D.
050

IIIE IEIHIIH

Db and Ds: end-diastolic and end-systolic

S1S2 A1 Az L1 L2 P1P2| S1S2 At A2Ll1 L2 P1 P2 | S1S2 A1 A2L1 L2 P1 P2

MV Section PM Section AP Section

Fig. 4. (AD-As)/Ap in eight segments at the MV, PM and AP sections in ten normal sub-

jects.
Ap and As: end-diastolic and end-systolic areas.
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Fig. 5. (Ths-Thp)/Thp in eight segments at the MV, PM and AP sections in ten normal

subjects.

Thp and Ths: end-diastolic and end-systolic wall thickness.
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Fig. 6. (Dp-Ds)/Dp in eight segments at the MV, PM and AP sections in ten patients with

anteroseptal infarction.

Two lines show mean+2S.D. of normal values, which reveal normal range.

®=p<0.01, O=p<0.05.

F%Ch -7 (Figs. 9, 10 & 11).

2. EEARKERECOBEH

EFEF TS E O IGEKRHIERENICHE L
THIBEFRRS I~ 2mm (0~4 mm) OBE)
¥R L (Fig. 12). Zhicst L CHiBEhiRESE

FlTix, IREHHIEC IR HIELD X v e
EhHm~ ¥y 4mm (2~8mm) DBEHE SRL
(Fig. 13), T - $EEEZEH) C I3 FRE - 1%
EERM~FH 4mm 2~7 mm) OoBEZRLE
(Fig. 14).
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Fig. 7. (Ap-As)/Ap in eight segments at the MV, PM and AP sections in ten patients with

anteroseptal infarction.
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Fig. 8. (Ths-Thp)/Thp in eight segments at the MV, PM and AP sections in ten patients

with anteroseptal infarction.
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Fig. 9. (Dp-Ds)/Dp in eight segments at the MV, PM and AP sections in ten patients with

inferoposterior infarction.
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Fig. 10. (Ap-As)/Ap in eight segments at the MV, PM and AP sections in ten patients with

inferoposterior infarction.
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Fig. 11. (Ths-Thp)/Thp in eight segments at the MV, PM and AP sections in ten patients

with inferoposterior infarction.
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Fig. 12. Motion of the center of gravity of the left ventricular cavity during systole in ten

normal subjects.

X-axis is the initial reference axis. Y-axis is the axis intersecting the X-axis at 90 angles. The in-
tersecting points (0) is the position of the center of gravity at end-diastole. Closed circles show the
position of the center of gravity at end-systole. The first quadrant corresponds to the anterior area
(A1A2), the second one to the lateral area (L1L2), the third one to the posterior area (P1P2), and

the fourth one to the septal area (S1S2).
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Fig. 13. Motion of the center of gravity of the left ventricular cavity during systole in ten
patients with anteroseptal infarction.
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Fig. 14. Motion of the center of gravity of the left ventricular cavity during systole in ten

patients with inferoposterior infarction.
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