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Summary

We evaluated the hemodynamic significance of a B-B’ step (shoulder) formation and the A/E ratio
of the mitral valve echogram in 31 cases with myocardial infarction. Left ventricular (LV) motion
and pressures were analyzed by cardiac catheterization, and were compared with the value of the A/E
ratio and the presence or absence of the B-B’ step. The B-B’ step with its ratio to A wave of 0.5 or
more in height was regarded as abnormal:

1) A LV pressure increase by atrial contraction was greater than 10 mmHg in 10 cases with
abnormal B-B’ step, whereas it was smaller than 9 mmHg in 14 cases without the abnormal B-B’ step.

2) While the abnormal B-B’ step was recognized in all seven cases who showed akinesis of the
LV wall motion in both the anterior and apical portions, it was not seen in 12 of 13 cases who showed
hypokinesis in both areas. The B-B’ step was also seen in four of six cases who showed diffuse hypo-
kinesis (more than 3 areas of LV wall segments by definition of the American Heart Association).

3) The B-B’ step was not seen in any cases with the A/E ratio greater than 0.85 and all these
cases had hypokinetic areas less than two segments. In contrast, the B-B’ step was recognized in five of
six cases with the A/E ratio smaller than 0.7. They had extensive hypokinetic areas more than three
segments. We conclude that a B-B’ step and the A/E ratio of the mitral valve echogram would be
valuable indicators suggesting decreased left ventricular diastolic compliance and is useful in pre-
dicting the severity and extent of myocardial asynergy in cases with myocardial infarction.
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Fig. 1. Schema showing left ventricular pressure curve (A), left ventricular volume
curve (B), and left ventricular wall segments according to the AHA Grading Committee

(1975) (C).

4Pa=LV pressure increase due to atrial contraction; 4Va=LV volume increase due to atrial con-
traction; DV =diastolic left ventricular volume before atrial contraction; RAO =right anterior oblique

projection; LAO=left anterior oblique projection.
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Fig. 3. Relationship between the A/E ratio of the mitral valve and 4Va/DV (abscissa).
Note that the greater the A/E ratio of the mitral valve, the greater is the ratio between 4Va
and DV (r=0.72).
AVa/DV=ratio of increase in LV volume due to the atrial contraction to diastolic LV volume
before atrial contraction.
@ : Cases with B-B’ step formation.
@: Cases without B-B’ step formation, and left ventricular end-diastolic pressure (LVEDP) above
12 mmHg and ejection fraction (EF) less than 60%.
O: Cases without B-B’ step formation, and LVEDP less than 12 mmHg and EF above 60%.
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Fig. 4. Relationship between the A/E ratio of
the mitral valve and the presence of B-B’ step
formation.

Note that no cases with the A/E ratio greater than
0.85 show the B-B’ step. In contrast, 5 of 6 cases with
A/E ratio smaller than 0.7 reveal the B-B’ step.
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Fig. 5. Relationship between the A/E ratio of the mitral valve and localization of the akinetic
and hypokinetic left ventricular wall in groups with and without B-B’ step formation.

Note that the B-B’ step is recognized in 7 cases with akinetic left ventricular wall segments in both
anterior (II) and apical (III) portions and in 4 cases with diffuse hypokinesis (more than 3 segments).
On the other hand, in cases without B-B’ step, the extent of myocardial asynergy is small (less than
2 segments) except 2 cases, in which akinesis of both anterior and apical areas is not observed.
In addition, note that B-B’ step is not recognized in cases with A/E ratio greater than 0.85.
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