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The echo-source of sys-
tolic anterior motion
(SAM) : By the applica-
tion of real-time two-
dimensional echocar-
diography and dual
echocardiography

Noboru SONOTANI

Twelve patients with idiopathic cardiomyopathy of hypertrophic type and one patient with left
ventricular aneurysm were studied by real-time displays of two-dimensional echocardiography and

dual echocardiography, explicating the echo-source of systolic anterior motion (SAM) of the

€«

anterior

mit-ral leaflet ”’. Six patients with cardiomyopathy were classified as obstructive type and 6 as non-
obstructive by left heart catheterization. One patient with left ventricular aneurysm was confirmed by

selective left ventricular cineangiography.

The echo-source of SAM was shown as the anterior mitral leaflet which moved anteriorly for the
interventricular septum during left ventricular ejection in 9 patients. However, in 4 patients the
echo-source of SAM was observed to originate in the chordae tendinae alone. Therefore, SAM was
not interpreted as a simple echo-source, but complex.
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Fig. 1. Echocardiograms demonstrating SAM.

Upper panel is of complete type of SAM, which contacts with the interventricular septum. Low-

er panel is of incomplete type of SAM.
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Table 1. Echocardiographic and left heart catheterization data
Patient EDV EF 1IVSed PWTed LVEDP Pressure SAM
(cm/m?)  (ml/m?) (%) (cm) (cm) (mmHg) gradient
1. KS (M) HOCM 2.88 75 87 2.02 1.28 11 (26)* Complete
2. TM (M) HOCM 2.74 71 62 1.87 1.87 17 20 Complete
3. TN (F) HOCM 2.92 56 73 2.12 1.22 21 41 Complete
4. KN (F) HOCM 2.53 49 80 2.44 1.68 27 20 Complete
5. SI (M) HOCM 2.83 65 89 1.77 1.27 9 54 Complete
6. TN (M) HCM 2.50 56 65 2.76 1.41 6 0 Incomplete
7. MS (M) HCM 2.29 35 65 3.03 1.87 26 0 Incomplete
8. KK (F) HCM 2.19 35 71 2.29 1.41 — — Incomplete
9. TF (M) LVAN — — — — 1.50 20 0 Incomplete
10. HY (M) HOCM 2.95 81 74 2.21 1.09 7 (35)* Incomplete
11. MF (M) HCM 2.39 51 84 1.35 1.45 15 0 Incomplete
12. TN (M) HCM 2.68 60 61 1.20 1.09 10 (41)* Incomplete
13. MM (M) HCM 2.79 73 83 1.06 1.09 — — Incomplete

* Pressure gradient appeared by isoproterenol. Abbreviations: Dd=end-diastolic dimension of left ven-
tricle; EDV=end-diastolic volume of left ventricle; EF=ejection fraction; IVSed=interventricular septal
thickness at end-diastole; PWTed =left ventricular posterior wall thickness at end-diastole; LVEDP =left ven-
tricular end-diastolic pressure; HOCM =hypertrophic obstructive cardiomyopathy; HCM =hypertrophic non-

obstructive cardiomyopathy.
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Early systole

Mid-systole

Fig. 2. Real-time displays of two-dimensional echocardiograms, and a transverse sec-
tion of the mitral valve (Case 1).

Left side of line (A) is corresponded to the postero-medial portion of the mitral valve, and the
right side (B) the antero-lateral portion of the mitral valve. The transverse section in upper panel
is obtained at early systole, and in lower panel at mid-systole. SAM (arrow) is demonstrated at
mid-systole, i.e. the anterolateral portion of the anterior mitral leaflet moves anteriorly toward the
interventricular septum.
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Fig. 3. Dual echocardiograms (Case 1).

Upper echocardiogram is obtained at the direction of the beam which shows the postero-medial
portion of the mitral valve (A in Fig. 2). Lower echocardiogram is obtained at the direction of
the beam which reveals the antero-lateral portion of the mitral valve (B in Fig. 2). SAM is not
seen in the upper echocardiogram, but demonstrated in the lower echocardiogram.
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Early systole

Mid-systole

Fig. 4. Real-time displays of two-dimensional echocardiograms, and a transverse sec-
tion of the mitral valve (Case 4).

Left side line (C) indicates the postero-medial portion of the mitral valve, and right side (D) the
antero-lateral portion of the mitral valve. The transverse section in upper panel obtained at early
systole, and in lower panel at mid systole. SAM (arrows) is demonstrated at mid systole, i.e. whole
the anterior mitral valve moves anteriorly toward the interventricular septum.
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Fig. 5. Dual echocardiograms (Case 3).

Upper echocardiogram is obtained at the direction of the beam which shows the postero-medial

portion of the mitral valve. Lower echocardiogram is obtained at the direction of the beam which
reveals the antero-lateral portion of the mitral valve. SAM is seen in both echocardiograms.
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Mid-systole

Fig. 6. Real-time displays of two-dimensional echocardiograms, and a transverse sec-
tion at the chordal level of the ventricle (Case 12).

The transverse section in upper panel is obtained at early systole, and in lower at mid systole. SAM
(arrow) is demonstrated at mid-systole at the chordal level.
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