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Functional abnormality
due to a deformation of
the left ventricle: Dy-
namic anatomy revealed
using echocardiography

B FFIELA BR Shintaro BEPPU

Summary

A deformation of the left ventricular cavity is commonly observed in myocardial infarction,
which directly influences the ventricular function. Even in cases without ischemia, a deformation of
the left ventricle during systole or diastole is presumed to affect its function. Inward bending of the
left ventricular posterobasal wall in giant left atrium is an example of the unfavorable effects of such
a deformation. Systolic flattening of the left ventricle in atrial septal defect complicated by pulmonary
hypertension is an example of the favorable influences by such a deformation. A regional wall motion
abnormality observed in these cases is explained by the deformation attributed to the relationship
between the left ventricle and left atrium or between the left and right ventricles.

The relationship between the deformation and the function of the left ventricle in ventricular
aneurysm can be explained well by the mode of blood turnover within the left ventricle. Contrast
studies via the left atrium revealed that blood flow into the left ventricle did not reach the cardiac
apex with an aneurysm, but immediately turned upwards towards the outflow tract. These results
indicate that, although the left ventricle is anatomically a single cavity, it consists of functioning and
non-functioning portions for blood turnover.

A morphological abnormality of the left ventricle influences its function even without myocardial
ischemia. It is necessary to relate all morphological changes of the left ventricle to cardiac function,
regardless of the causes of a deformation.
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LEFT ATRIAL DIMENSION

Fig. 2. Relationship between the left atrial di-
ameter and the length of the inward bending
concave portion of the posterobasal wall of the
left ventricle shown in Fig. 1.

Early diastole

Fig. 1. Two-dimensional echocardiograms (long-axis views) of the left ventricle in a case

with a giant left atrium.

The posterobasal wall of the left ventricle (arrows) bends inward concave during diastole (from

Ref. 5 with permission).
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Fig. 3. Scheme of the position of the left ven-
tricular wall at end-diastole (solid line) and at
end-systole (dotted line) (from Ref. 5).
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Fig. 4. Left ventricular ejection fraction (EF) in
3 subgroups of giant left atrium classified by the
length of the inward bending concave portion.
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Fig. 5. Effect of the left atrial plication on the left ventricular deformation and its function.
The left atrium is enlarged and the posterobasal wall of the left ventricle bends inward before
surgery (left). After surgery, the size of the left atrium is reduced and the position of the mitral

annulus is corrected (right).
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Fig. 6. Two-dimensional echocardiogram (short-axis view) of the left ventricle in a case
with atrial septal defect complicated by pulmonary hypertension.
The left ventricular cavity is deformed and crescentic.
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Fig. 7. Variables in the cases of atrial septal defect with (PH) and without (C) pulmonary

hypertension.

AreaED =end-diastolic cross-sectional area of the left ventricle; %FS=fractional shortening cal-
culated from the circumferential length by tracing the endocardial surface of the two-dimensional
image; DIs=deformity index at end-systole; %Area=systolic change in the cross-sectional area of
the left ventricle; CI=cardiac index measured by cardiac catheterization.
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Fig. 8. Smoke-like echoes in the left ventricular cavity in a case with akinetic apex (left)

and with dyskinetic apex (right).

Localization of the smoke-like echoes depends on the severity of the wall motion abnormalities

(from Ref. 27 with permission).
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Fig. 10. Scheme of the blood pathways in the left ventricular cavities in a normal case,
in a case with apical akinesis and in a case with apical dyskinesis.
Arrows indicate the stream of blood and dots indicate the stagnation of blood.
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Fig. 11. Regional fractional shortening in cases
with apical aneurysms due to myocardial infarc-
tion (left) and dilated cardiomyopathy (right).

Even though their ventricular function as a whole
does not differ, the regional functions of the two are
quite different.
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