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Summary

Systolic anterior motion (SAM) in M-mode echocardiograms was observed in 9 cases out of 59
cases with idiopathic mitral valve prolapse diagnosed by ultrasono-cardiotomography.

The SAM echoes were observed by the beams directed slightly toward the apex from the ordinary
direction to obtain mitral valve echoes. Many of these SAM patterns had notch formation, resulting
in deformed shape without smooth upward convexity. The onset and the peak of these SAM echoes
was earlier and the amplitude was smaller than those of SAM seen in hypertrophic obstructive cardio-
myopathies.

The echo source of the SAM was chordae tendineae which were observed in the different longi-
tudinal sector plane of the left ventricle from the plane showing the prolapse of the mitral leaflet in
ultrasono-cardiotomograms.

It was considered that the systolic anterior motion of redundant chordae tendineae toward the
outflow tract by the blood stream is possible mechanism of SAM pattern in the mitral valve prolapse.

It was also emphasized that the SAM pattern showed in this report was one of the signs indicat-
ing the mild prolapse of the anterior leaflet.
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Table 1. Phonocardiographic findings in 9

cases with idiopathic MVP show-
ing SAM pattern

P C G
Case Age Sex Systolic Click
murmur
S. N. 20 M + -
H.Y. 21 M + —
S. L. 18 M -+ +
T. K. 19 M + -
I. M. 54 M + +
H.S. 17 M + -
Y. N. 30 M + +
S.F. 23 M + -
H. K. 29 M + -
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Fig. 1. Echocardiogram with mitral valve prolapse (20 y.o., male).

In upper figure (M-mode echocardiogram) systolic anterior motion (large arrow) and slight mid-
systolic buckling (arrowhead) are shown. Lower figure is the ultrasono-cardiotomogram at mid-
systole and mild prolapse of the anterior mitral leaflet is shown by short arrow. A spot-like echo
which is the echo source of SAM is seen below the anterior leaflet as shown by long arrow.

— 261 —



BEE, JUPE, ORI E

Fig. 2. Echocardiograms with MVP (21 y.o., male).
M-mode echocardiogram shows deformed SAM (arrow) and typical pansystolic bowing.
Ultrasono-cardiotomogram at midsystole shows the chordal echo shifting anteriorly (arrow) and
anterior mitral leaflet prolapsing near to the posterior wall of the left atrium in lower figure.
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Fig. 3. M-mode echocardiogram (18 y.o., male) with mitral valve prolapse.
Systolic anterior motion is demonstrated as shown by arrow. In this M-mode figure bothmitral
leaflets are seen, but neither pansystolic bowing nor midsystolic buckling is observed.
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Fig. 4. Ultrasono-cardiotomograms of the same case as shown in Fig. 3.

(A) At the beginning of valve closure, chordae tendinae connected to the anterior mitral leaflet
edge remains anteriorly like a whiplash.

(B) At early systole, the chordal echo moves posterior-ward and moves back again anteriorly.
This anterior-ward motion produces the SAM pattern in M-mode.

(C) Slight prolapsing of the anterior mitral leaflet is observed in the same sector plane.

(D) But prolapse of the anterior mitral leaflet is observed more markedly in a different plane
of longitudinal sector UCT from the plane showing SAM.

(E) At end-systole, prolapse of the anterior mitral leaflet and systolic anterior motion of chordae
tendinae disappeare.
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Table 2. M-mode findings of 9 cases with idiopathic MVP showing SAM pattern

LAD EF-S E A/E

mm mm/sec mm
S. L. 32 116 30 0.79
T. K. 27 107 25 0.78
I. M. 31 88 29 0.76
H.S. 25 128 31 0.58
Y. N. 39 76 24 0.70
H. Y. 18 95 27 0.51
S.N. 34 200 32 0.63
S.F. 29 172 34 0.72
H. K. 29 130 33 0.83
Mean 29.3 123.6 29.4 0.70
S. D. 5.9 40.2 3.5 0.11

Ds Dd PWE IVSE IVST PWT
mm mm mm mm mm mm
29 49 16 8 8 8
36 49 13 7 8 8
33 44 15 5 10 11
22 51 16 6 9 10
37 52 13 8 9 10
30 45 10 9 9 9
29 29 14 7 9 10
39 59 14 8 6 6
37 57 14 8 10 10
32.4 50.5 13.9 7.3 8.7 9.1
5.4 5.0 1.8 1.2 1.2 1.5

LAD =left atrial dimension; EFS=EF slope of the anterior mitral leaflet; E=E amplitude of the anterior
mitral leaflet; Ds=end-systolic dimension of the left ventricle; Dd=end-diastolic dimension of the left ven-
tricle; PWE=left ventricular posterior wall excursion; IVSE=excursion of the interventricular septum ;
IVST =thickness of the interventricular septum; PWT =left ventricular posterior wall thickness.

Table 3. Comparison of prolapsing features
between idiopathic MVP and HCM

MVP HCM
9 cases 13 cases
AML 9 0
Prolapse PML 0 5
Both leaflets 0 2
Systolic bowing 4 0

All prolapsing occurs only in the anterior mitral
leaflet in idiopathic MVP group, though in HCM
prolapsing is observed in the posterior mitral
leaflet or both leaflets.

Systolic bowing is observed in 4 of 9 cases
with idiopathic MVP showing SAM pattern, but
no systolic bowing is observed in the cases with
HCM.
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Fig. 5. Comparison of onset, peak and amplitude of SAM between the MVP and HCM.
Upper figure shows schematic explanation to analyse the SAM pattern.
Lower left: R-So time in MVP tends to be shorter than that in HCM.
Lower middle: R-Sp time in MVP is shorter than that in HCM.
Lower right: C-Sp/C-E in MVP is smaller than that in HCM.
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Fig. 6. Schematic presentation of chordal motion in MVP showing the SAM pattern.

See text for details.
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