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Summary

To assess the hemodynamic significance of the B-B’ step (shoulder) formation on the mitral valve
echogram, comparative and/or combined catheter-echo studies were performed in 56 patients without
mitral valve disease. In all 56 patients, left ventricular pressure was obtained by using a catheter-tip
probe, and in 20 of 56 patients, simultaneous recordings of the pressure and the mitral valve echo-
gram were also performed. In patients who showed the B-B’ step, the ratio between the height of A
and B-B’ waves (B-B’/A) was compared with the values of the left ventricular end-diastolic pressure
(LVEDP).

1) The B-B’ step was recognized in 28 of 56 patients. In 15 of 16 patients, in whom B-B’/A
was above 0.5, LVEDP was greater than 12 mmHg. On the contrary, in 9 of 12 patients whose B-B’/A
was below 0.5, LVEDP was less than 11 mmHg.

2) In 23 of 28 patients without B-B’ step, LVEDP was less than 11 mmHg.

3) No significant correlation was obseved between the A/E ratio of the mitral valve echogram
and LVEDP.

4) The left ventricular pressure increase by atrial contraction in patients with the B-B’/A above
0.5 was significantly higher than that of patients without a B-B’ step or with the B-B’/A below 0.5.

5) The onset of the most rapid rise in left ventricular pressure in early systole approximately
coincided with the B point of the mitral valve echogram in patients without a B-B’ step, and the B’
point in patients with a B-B’ step.

We concluded that the B-B’ step associated with the B-B’/A ratio above 0.5 could be a significant
indicator suggesting elevated LVEDP and we supposed that the mechanism of the B-B’ step formation
might be the early disappearance of pressure gradient between left atrial and ventricular pressures in
the late atrial contraction phase.
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Table 1. List of patients studied

Primary myocardial disease 12
Myocardial infarction 19
Angina pectoris 12
Hypertension 6
Others 7
Total 56 cases
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7. zhicktl, B-B' @a@E®» bhTh B-B//A
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adote 28 s S f &%, LVEDP 3 11
mmHg LUFThokn, hidSHlo AE
F1pEBRE0ILILLEEERLE.

3) AJE i LVEDP b oici3AERHHEE
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Fig. 1. Schema showing the named points on the anterior mitral valve echogram and
the method of measurements of the B-B/, A and E,
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Fig. 2. The B-B’ step formation (arrow) seen on the anterior mitral valve echogram in
a patient with hypertrophic cardiomyopathy.
Note that the B-B’/A ratio is as high as 0.6.

i B liziE— L7 (Fig. 6). A JroirT D3RR b T 3 FIEF O EEERE T, HAL
B SR8k CE ol IBITI, EEEDLD T EIGEITE 25380 B, DB DERE DA
ERV i A-CRlich 7. zhicsL, B-B ¥ lgreSEH B2 D i3 B R e —B L Tz (Fig. 7).
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Fig. 3. The B-B’ step formation (arrow) seen on the anterior mitral valve echogram in
a patient with aortic regurgitation.

Note that the B-B’/A ratio is lower (0.3) than that of the patient shown in Fig. 2.
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Fig. 4. Graph demonstrating relationship be-
tween the B-B’ step formation and the ratio
between the height of A and B-B’ waves (B-B’/
A), and LVEDP (mmHg).

Note that in 15 of 16 patients whose B-B’/A ratio
is above 0.5, LVEDP is greater than 12 mmHg. On
the contrary, in 9 of 12 patients whose B-B’/A ratio
is below 0.5, LVEDP is less than 11 mmHg. In 23
of 28 patients without B-B’ step, LVEDP is less than
11 mmHg.

LVEDP=left ventricular end-diastolic pressure;
B-B’/A=the ratio between the height of A and
B-B’ waves (see Fig. 1).
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Fig. 5. Graph demonstrating relationship between the AJE ratio of the mitral valve echo-
gram and LVEDP (mmHg).

No significant correlation can be seen.

A/E=AJE ratio of the anterior mitral valve (see Fig. 1); LVEDP=Ileft ventricular end-diastolic
pressure.
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Fig. 6. Simultaneous recordings of the mitral valve echogram and left ventricular pressure
in a patient with hypertension.

Note that the onset of the most rapid rise of the left ventricular pressure (LVP) approximately
coincides with the B point of the anterior mitral valve.

— 522 —



B-B’ step formation DMfTHEIEBAE S

b
R

Y 5 5 BEERES tiags " g

RAPFH SR iRy P %P SN SR VB )

She TS 24 NN Edicaids -1" r bl PP A R

RN AL AR RIS e . SR i } SRS

JEREA NS 1 HEH AN S AN A

TV - EHE RN e ERRE

i i § % ‘

! j0 bl

- AL e

o BN T

rd - i \ fal

.‘ - "0. . . -

S X A

) . - . 1-1

% Ll 58 6 Bl Iy A
vInd deoe

- - {24 >
e &/ B B R o S B o fm o P ] J

Fig. 7. Simultaneous recordings of the anterior mitral valve echogram and left ventri-
cular pressure in a patient with B-B’ step formation.

Note that an increase in the left ventricular pressure by atrial contraction is greater than that of the
patient shown in Fig. 6 and the onset of the most rapid rise of the left ventricular pressure coincides

well with the B’ point (arrow).
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Fig. 8. Simultaneous recordings of the anterior mitral valve echogram and left ventri-
cular pressure in a patient with atrial fibrillation.

Note that the onset of the most rapid rise of the left ventricular pressure coincides well with the
B point (the onset of the valve closure) in each cardiac cycle.
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Fig. 9. Mitral valve echogram in a patient with 3:1 A-V conduction.

(a) through (c) indicate A wave of the mitral valve echogram.

Note that the A wave of (b) is higher than that of (c). On the contrary, the B-B’ of (c) is higher
than that of (b).
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