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Summary

We evaluated an aortic valve motion by M-mode echocardiography in relation to the changes in
aortic and left ventricular pressures and an aortic flow velocity in 46 cases with heart disease. Patients
with aortic valve disease were excluded from this study. Aortic and/or left ventricular pressures measured
by a catheter-tip probe were simultaneously recorded with flow velocity (FV) at the aortic valve
orifice measured by an electromagnetic catheter-tip FV probe in all cases. Aortic and/or left ventricular
pressures and an aortic FV were simultaneously recorded with the aortic valve echogram in 11 cases.
An aortic valve motion was classified into five types as follows:

Type 1: keeps a2 maximum opening position during almost entire systole and closes rapidly in late
systole;

Type 2: has a rapid opening followed by a closing motion during mid to late systole;

Type 3: has a rapid opening followed by a mid-systolic semi-closure with a reopening;

Type 4: has a rapid opening followed by a mid-systolic semi-closure without a reopening; and

Type 5: has a slow and small opening followed by a closing motion during mid to late systole.

In cases with aortic valve motion of type 1, the FV increased in early systole and decreased in
mid to late systole and aortic pressure reached a maximum level later than the peak of FV. On the
contrary, in cases with aortic valve motion of type 2, the FV started to decrease in early systole and
the maximum of aortic pressure approximately coincided with that of the FV. This type of motion
was recognized in 4 of 7 cases with mitral regurgitation and in 3 of 14 cases with hypertrophic cardio-
myopathy. Changes in the FV and aortic pressure were well related to the valve motion in cases with
the aortic valve motion of types 3 and 4. In cases with the aortic valve motion of type 5, the aortic FV
showed a slow increase followed by a slow decrease, and their cardiac indices were smaller than 2.0
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//min/m2. Systolic opening area surrounded by the two leaflets on the aortic valve echogram was well
correlated with stroke volume in 28 cases with sinus rhythm without a semi-closure of the valve (r=0.81).
It was suggested that an aortic valve motion demonstrated by M-mode echocardiography is a good
indicator of changes in the FV during left ventricular ejection in cases without aortic valve disease.
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Table 1. List of patients studied

Hypertrophic cardiomyopathy 14

Congestive cardiomyopathy

Valvular disease 11

Ischemic heart disease

Hypertension 6

Congenital heart disease 3
Total 46
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Fig. 1. Classification of aortic valve motion.
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Fig. 2. Simultaneous recordings of aortic pressure, dp/dt, and flow velocity at the aortic
valve orifice (upper panel), and the aortic valve echogram (lower panel) in a patient with
hypertension.

Note that the peak of aortic pressure follows that of flow velocity. The echogram shows Type I
(normal) motion.

AOP =aortic pressure; FV=flow velocity.
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Fig. 3. Simultaneous recordings of aortic pressure (AOP), left ventricular pressure (LVP),
aortic flow velocity (FV) and the aortic valve echogram in a patient with idiopathic hyper-
trophic subaortic stenosis.

An apparent biphasic FV pattern associated with early peaked pressure is recognized. Related

to these changes, a mild mid-systolic semi-closure with reopening of the aortic valve (Type III motion:
¢f. Fig. 1) is seen.
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Fig. 4. Simultaneous recordings of aortic
pressure (AOP), left ventricular pressure (LVP),
dp/dt and aortic flow velocity (AO Flow) in a
patient with low cardiac index.

The flow velocity curve reveals a slow increase and
decrease during systole and the peak of AOP and
LVP follows that of aortic flow velocity.
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Fig. 5. Schema showing 5 types of aortic valve motion in relation to changes in aortic

pressure and flow velocity.

Type=type of valve motion (¢f. Fig. 1), AOP=aortic pressure, AO Flow=aortic flow velocity,

AV =aortic valve motion.
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Fig. 6. Correlation between stroke volume and
opening area of the aortic valve echogram in
28 cases with sinus rhythm without semi-
closure of the valve.

In relation to a decrease in stroke volume, the
opening area of the aortic valve decreases.
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