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Summary

Very recently, there are reports that systolic anterior motion of the anterior mitral valve (SAM)
in hypertrophic cardiomyopathy (HCM) does not always mean the existence of the pressure gradient
across the outflow tract of the left ventricle. The purposes of this study were (1) to clarify the mechan-
ism of SAM observed in hypertrophic obstructive cardiomyopathy (HOCM) and HCM and (2) to
analyse the echo-source of SAM using real time, two-dimensional echocardiography (real time echo).
Thirteen patients with HOCM or HCM having SAM (SAM positive group) were studied and the
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echocardiographic findings were compared with those of SAM negative HCM and healthy subjects
(SAM negative group).

In the long axis view by real time echo, the ‘“ dome echo >’ toward the interventricular septum
(IVS) was seen from the phase of early to mid systole in all SAM positive cases between the levels of
the mitral valve and papillary muscles. This echo disappeared in late systole. Moreover, reopening of
the mitral valve did not occur in the patients studied. The “ dome echo >’ by real time echo coincided
with SAM by M-mode echocardiography (M-mode echo). This ‘“ dome echo ” was not noted in SAM
negative HCM or in healthy subjects. Thus, it was concluded that this “ dome echo * may be the echo-
source of SAM.

In the short axis study, SAM was noted in 11 cases out of 13 by M-mode scanning through the
level of the mitral valve. The chordae tendineae were probably pulled toward IVS during early to mid
systole and formed the dome like feature, and this would explain the mechanism of SAM observed by
M-mode echo. Because of the loosened chordae tendineae caused by the narrow cardiac cavity of the
hypertrophied left ventricle (LV), which changed the geometory of the ventricular cavity spatially,
we speculated that the chordae tendineae were apt to be flexible due to different distribution of the flow
velocity in the interventricular cavity or Venturi’s effect, resulting in the ‘“ dome echo ™ in the outflow
tract.

In summary, the chordae tendineae of the both anterior and posterior papillary muscles were
attributed to the echo-source of SAM.
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Table 1. Summary of 21 cases of hypertrophic cardiomyopathy

M-mode echocardiographic findings

Hemodynamics

Wall thickness (cm)

Distance (cm)

No. of Pressure gradient
cases VS LVPW LVDd LS to C (mmHg)
I. SAM positive group (13 cases)

1. HOCM 7 2.6+0.6 1.4+0.5 4.0+0.4* 2.1+0.6 20 to 140

2. HCM 3 2.4+0.5 1.7+0.2 3.74+0.2%* 2.7+0.2 none

3. HCM without

catheterization 3 1.7+0.8 1.4+0.3 3.9+0.8 2.3+0.5 /
II. SAM negative group (8 cases)
4. HCM 4 2.2+0.6 1.5+0.1 4.5+0.2 2.7+0.4 none
5. Normal 4 / / / /

SAM =systolic anterior motion; HOCM (HCM)=hypertrophic cardiomyopathy with obstruction

(without obstruction); IVS =interventricular septum; LVPW =left ventricular posterior wall; LVDd =
left ventricular diastolic dimension ; LS =Ileft ventricular endocardium of IVS.
* p<0.05, ** p<0.02 compared with SAM negative group of HCM.
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Fig. 1. An M-mode echocardiogram from a case of HOCM.
The SAM consists of multiple echoes coming close to IVS during early to midsystole; the peak
is noted at the midsystole.

25 YO. male

Fig. 2. Real time, two-dimensional echocardiograms in end-diastole from the SAM posi-
tive patient with hypertrophic cardiomyopathy (left) and normal subject (right).
AMYV =anterior mitral valve leaflet; PMV =posterior mitral valve leaflet; AV =aortic valve; PM=

papillary muscles.
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Fig. 3. Real time, two-dimensional echocardiograms from the same patient in Fig. 1.
The ‘“ dome echo » (arrow) toward IVS is shown during early to mid systole between the levels

of the mitral valve and papillary muscles. The anterior mitral valve keeps, however, valve closure
position and the ‘“ dome echo > disappears in late systole.

CT =chordae tendineae.
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Fig. 4. An experimental study using mitral valve and its supporting tissue of a pig heart.
The specimens with one chorda tendinea (center, upper) and with three (center, lower) and three
two-dimensional echograms are shown. The black arrows indicate chordae tendineae. The one chorda
tendinea is clearly recognized by an echogram in the long axis view (left, upper) and of course, three
chordae tendineae are recorded in both long (left, lower) and short axis views (right, lower).

SHORT AXIS ‘
30YO. female

(M-mode) scan

Fig. 5. The real time, two-dimensional echocardiogram of the short axis view (left)
from the case of HOCM at the level of the mitral valve and its scheme (right).
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Fig. 6. An M-mode echocardiogram from the same patient in Figs. 1 and 3.
The SAM consists of the chordae tendineae at the top (white arrow) and the mitral valve or chordae
tendineae at the side of the endocardium of the posterior wall (black arrow).

Early Systole

Mid Systole

Fig. 7. Two tracings of the real time, two-dimensional echocardiograms from the same

patient in Figs. 1 and 3.
The short arrows indicate ‘‘ dome echo .
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