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Summary

The occurrence of a systolic sound in hypertrophic obstructive cardiomyopathy (HOCM) has been
well known for more than 20 years. This was phonoechocardiographically regarded as the sound co-
incident with the abrupt halt of the systolic anterior movement (SAM) of the mitral valve echo,
and it has been termed the SAM sound.

A 58-year-old man with HOCM was admitted with right hemiplegia. He was found to have a
SAM sound which waxed and waned in intensity, and at times moved earlier into systole. He was
studied by cardiac catheterization, M-mode and two-dimensional Doppler echocardiography (pulsed,
continuous wave and color flow Doppler methods). Asymmetric septal hypertrophy (interventricular
septal thickness=25 mm, left ventricular posterior wall thickness=14 mm), as well as SAM and mid-
systolic aortic valve closure were demonstrated. The presence and intensity of the sound was not related
to rhythm (normal sinus rhythm vs atrial flutter), heart rate, respiration, position, or inhalation of
amyl nitrite.

Two-dimensional Doppler echocardiography revealed the following:

1. In the left ventricular outflow tract just below the aortic valve, a systolic turbulent flow was
always present.

2. In the left ventricular chamber near the apex, a systolic laminar flow was interrupted in those
cycles where the SAM sound was present. Otherwise, in cycles lacking the SAM sound, laminar flow in

this locality continued throughout systole (even shorter duration than normal).

3. In the left ventricular inflow tract, diastolic flow was unaffected by the presence of the

sound.

4. No mitral regurgitation was observed using color flow Doppler echocardiography.

In summary, a SAM sound appeared to be associated with sudden deceleration of blood flow
from the apex to the mid left ventricle.
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Pulsed Doppler echocardiogaphy
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Fig. 1. Phonocardiograms of a 58 year-old-man with hypertrophic obstructive cardiomy-
opathy (HOCM).
A) Phonocardiograms show a systolic sound (arrow) and a systolic murmur at the 3rd left in-
tercostal space (3L) and the apex. The spike and dome shaped carotid pulse is typical for HOCM.
B) Phonocardiogram shows a mid-systolic murmur at the apex and the carotid pulse is now
not so typical for HOCM. The systolic sound is absent.
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Fig. 2. Echophonocardiograms.
A) The systolic sound is coincident with the abrupt halt of the systolic anterior movement of
the mitral echogram (SAM).
B) The systolic sound is not recorded when the SAM is mild in degree.
IVS =interventricular septum; MV =mitral valve; LVPW =left ventricular posterior wall; ACG=
apexcardiogram; PCG=phonocardiogram at the apex.
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Fig. 3. Echophonocardiogram of the mitral valve (A) and the aortic valves (B) in atrial

flutter.
A) The SAM and a systolic sound are recorded at the short RR interval.

B) Mid-systolic semiclosure of the aortic valve is always present ; whereas the systolic sound waxes
and wanes.
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Fig. 4. Echophonocardiogram.
The mid-systolic semiclosure of the aortic valve is coincident with the systolic sound in most
occasions (A), but it is sometimes not coincident and follows to the mid-systolic semiclosure (B).

— 1018 —



SAM F oA

Mid-systole End-diastole

Fig. 5. Two-dimensional echocardiograms obtained by the apical two-chamber view, and
schemata.

A part of the thickened interventricular septum and the papillary muscle have an increased
echo intensity.

LV=left ventricle; LA=Ileft atrium; Ao=aorta.
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Fig. 6. Pulsed Doppler echocardiograms obtained in the left ventricular outflow tract.
A) A turbulent systolic flow begins prior to the systolic sound.
B) A turbulent flow is always present regardless of the systolic sound in atrial flutter.
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Fig. 7. Pulsed Doppler echocardiograms obtained in the left ventricular apex.

A) A laminar systolic flow terminates at the onset of the systolic sound.

B) The laminar systolic flow is interrupted in the cycles with the systolic sound.

The cycles without the systolic sound have a laminar systolic flow continuing throughout systole,
though it is shorter in duration than normal.
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Table 1. Blood velocity in the left ventricle

Blood flow velocity obtained by pulsed and con-
tinuous wave Doppler when the systolic sound waxed
and waned.

Sampling site  Phase  Velocity PG Mode

LV inflow Diastole 0.39 1 Pulsed
apex Systole 0.68 2 Pulsed
mid Systole 0.94 4  Pulsed

outflow  Systole 2.33 22  Continuous

Velocity (M/sec); PG =pressure gradient (mmHg).
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