Journal of Cardiology 19: 167-175, 1989

REIRFASHA SIEIZA DB Genesis of systolic ante-
N2 EEAPPHEIH T ES  rior motion (SAM) of
(SAM) DRAEBFICET 5 the mitral valve in pa-

B tients with aortic regur-
gitation
=K BEZ Takahiko MIKI
HH B2 Yoshiyuki YOKOTA
P 5 AR Yoshio TAKEUCHI
=K [& Takashi MIKI
BN FHt Hideki NOMURA
A f— Ryuichi EMOTO
AR —BR Seiichiro USUKI
A HA Hsiang-Tai CHOU
Ve Hiroaki KUROZUMI
AT | Hisashi FUKUZAKI
Summary

This study was performed to evaluate the incidence and genesis of systolic anterior motion (SAM)
of the mitral valve apparatus in patients with aortic regurgitation (AR).

The study population consisted of 44 patients with non-rheumatic AR, without significant aortic
stenosis or mitral regurgitation. The presence and location of SAM in the short-axis view were deter-
mined by M-mode echocardiography guided by two-dimensional echocardiogaphy. The extent and
direction of the regurgitant jet were decided by pulsed or two-dimensional Doppler echocardiography.

SAM was observed in 21 (489,) of the 44 patients, and it was more frequently observed in patients
with an etiology of aortic valve prolapse or annuloaortic ectasia than in those of other etiology (10/14
vs 10/30; p<0.05). Twenty-eight patients whose regurgitant jet was directed posteriorly and impinged
on the mitral valve apparatus had a significantly higher incidence of SAM than did the other 16 patients
(18/28 vs 3/16; p<0.01). In eight of 10 patients in whom the direction of the regurgitant jet could be
precisely observed by two-dimensional Doppler echocardiography, SAM was observed at the place
where a regurgitatnt jet was directed along the anterior mitral valve in the short-axis view. M-
mode measurements (LVDd, LVDs, %FS, LVDd—LVDs) of the patients with SAM had greater
values than those of patients without SAM. Left ventricular long-axis dimensions at end-diastole
and end-systole (Ld, LS) on apical four-chamber images and those difference (Ld—Ls) were signifi-
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cantly greater in patients with SAM than in those without SAM (p<0.01, p<0.05, p<0.001), respec-

tively.

Thus, SAM was frequently observed in patients with AR and it was suggested that the genesis of
the SAM is associated with (1) primary change in the mitral valve apparatus by the same etiology as
AR, (2) mechanical damage of the mitral valve apparatus by the regurgitant jet, and (3) relative elonga-
tion of the chordae tendineae caused by the hyperkinetic state of the left ventricle.
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Fig. 1. Two-dimensional echocardiographic
measurements of the left ventricular long-axis.
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Fig. 2. Classification of the direction of an aortic regurgitant jet in the long-axis and short-

axis views.
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Fig. 3. Relationship between the incidence of systolic anterior motion (SAM) and under-

lying etiology of AR.
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Fig. 4. Relationship between the incidence of
systolic anterior motion (SAM) and the direction
of the AR jet in the long-axis view.
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Fig. 5. Relationship between the site of SAM
and the direction of the AR jet in the short-axis
view.
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Table 1. Comparison of M-mode and two-dimensional echocardiographic measurements
of the left ventricle among patients with and without SAM

SAM (+) (=)
LVDd (mm) 63.3+8.3 ns 59.7+7.7
LVDs (mm) 42.7+7.8 ns 39.8+8.6
%FS (%) 34.5+5.3 ns 32.6+7.1
LVDd—LVDs (mm) 21.5+2.9 ns 19.8+2.7
Ld (mm) 93.4+5.3 p<0.01 85.1+8.9
Ls (mm) 78.6+5.8 p<0.05 72.7+9.9
%L (%) 16.0+2.4 ns 14.8+3.0
Ld-Ls 14.9+1.7 p<0.001 12.6+2.0

LVDd=left ventricular end-diastolic dimension; LVDs=left ventricular end-systolic dimension ; %FS=per-

cent fractional shortening; Ld=long-axis dimension in end-diastole ; Ls=long-axis dimension in end-systole ;

%L =(Ld—Ls)/Ldx100; ns=not significant.

3. SAM OBELEEEEO,SE
(Tables 1, 2)
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Table 2. Comparison of left ventricular wall
thickness and the ratio of wall thick-
ness to left ventricular dimension
between patients with and without

SAM
SAM (+) (=)
IVST (mm) 10.4+1.6 ns 10.0+1.5
PWT (mm) 10.0+1.8 ns 9.7+1.2

(IVST+PWT)/LVDd 0.33+0.06 ns 0.34+0.06

IVST =interventricular septal wall thickness;
PWT =posterior wall thickness; LVDd=Ileft ventri-
cular end-diastolic dimension.
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Fig. 6. Representative case of a 24-year-old patient with AR.

a: Two-dimensional echocardiograms of the parasternal short-axis view (upper left) and pos-
teromedial side of parasternal long-axis view (lower left) during systole and M-mode echocardiogram
at the posteromedial side of mitral valve apparatus (right). Systolic anterior motion (SAM) is observed
at the posteromedial side and it is confirmed by M-mode echocardiogram.

b: Two-dimensional Doppler echocardiograms of posteromedial side of parasternal longaxis view
(left) and parasternal short-axis view (right) during diastole. Aortic regurgitant jet strongly impringed
on the posteromedial portion of mitral valve apparatus.

c: Two-dimensional echocardiograms of posteromedial (PM) side (left) and anterolateral (AL)
side (right) of the parasternal long-axis view during systole. Mitral valve prolapse (MVP) is also

observed at the same side as the SAM.

SAV =short-axis view; LAV =long-axis view.

LV=left ventricle; LA=left atrium; Ao=aorta; RV =right ventricle; IVS=interventricular

septum.
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