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Relationship Between Systolic Anterior Motion of the Mitral Valve
and the Left Ventricular Outflow Pressure Gradient in Patients
with Hypertrophic Obstructive Cardiomyopathy

Jong Heo, M.D,, Jin Won Jeong, M.D.,
Yang Kyu Park, M.D., Ock Kyu Park, M.D.

Department of Internal Medicine, Wonkwang University School of Medicine

To analyze the effects of the characteristics of the systolic anterior motion(SAM) of
the mitral valve on the left ventricular outflow pressure gradient and to determine
the relation between the anatomical characteristics of the left ventricle and the left
ventricular outflow pressure gradient, mitral valve and left ventricular M mode echo-
cardiogram and continuous wave Doppler echocardiogram of the left ventricular outf-
low tract were recorded in 7 patients with hypertrophic obstructive cardiomyopathy
(HOCM), aged 19 to 66 years(mean 37 years). Mitral-septal distance at the closest
apposition(S-SAM ; 1.1+ 2mm), duration of mitral-septal apposition(89+ 20 msec), time
interval from the peak of the R-wave to initial apposition of the mitral valve against
the interventricular septum(R-SAM interval ; 222+ 32 msec) and left ventricular pos-
terior wall thickness(LVPWT ; 1.1+ 0.5mm) were observed on mitral valve and left
ventricular M-mode echocardiograms and peak flow velocity in the left ventricular ou-
tflow(V-LVOT 5 3.5+ 1.5 m/sec) was measured from the Doppler echocardiograms of
the left ventricular outflow tract.

V-LVOT was correlated significantly with degree of mitral-septal apposition(r=—0.
70, p<0.05), duration of mitral-septal apposition(r=20.74, P<0.05), R-SAM interval(r=
—0.80, p<0.05) and LVPWT(r=0.78, p<0.05).

These results suggest that the closer apposition of mitral valve against interventri-
cular septum, the more prolonged mitral-septal apposition, the earlier onset of SAM of
the mitral valve and the thicker the left ventricular posterior wall, the more increase
the LV outflow pressure gradient in HOCM.
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Table 1. Clinical characteristics of the subjects studied

Clinical symptoms BP
Case No. Age(yrs) Sex - —
Dyspnea  Angina  Syncope  Palpitation (mmHg)
1 19 M - - - + 110/70
2 55 M + - - - 105/66
3 47 M + + + - 140/90
4 19 M - - - - 110/60
5 19 F + + + + 100/60
6 33 F + + + - 100/75
7 66 M + - - - 100/68
109+ 14/
Mean 37+ 19 704 10
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Fig. 1. Measurements of interval from the R-wave peak to peak systolic anterior motion of the mitral
valve(R-SAM interval), duration of mitral-septal apposition(duration of M-S apposition) and distance
between the interventricular septum and systolic anterior motion(S-SAM) of the mitral valve on

a mitral valve M-mode echocardiogram.
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Fig. 2. Measurement ot the peak velocity in the left ventricular outflow tract(V-LVOT) using the continuous
wave mode with the tranducer at the cardiac apex.
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Table 2. Echocardiographic data in 7 patients with hypertrophic obstructive cardiomyopathy

Subaortic
pressure R-SAM Duration of
V-LVOT gradient interval M-S apposition S-SAM LVPWT IVST
Case (m/sec) (mmHg) (msec) (msec) (mm) (cm) (cm)
1 27 29.2 249 79 0 0.7 2.7
2 4.0 64 194 155 0 1.6 24
3 4.6 84.6 194 181 0 1.7 1.7
4 18 13 236 0 5 0.7 28
5 20 16 242 0 3 04 33
6 6.0 144 180 105 0 1.3 2.6
7 33 43.6 260 104 0 1.0 26
Mean 35+15 56.3+464 222+ 32 89+ 20 1.1+2 1.1+ 0.5 26+ 05
T r=0.98 r=-—0.80 r=0.74 r=—0.70 r=0.78 r=-—0.54
P value p<0.01 p<<0.05 p<0.05 p<0.05 p<0.05 p>0.1

*r ¢ correlation coefficient with V-LVOT

abbr. ¢ V-LVOT ! peak flow velocity in the left venftricular out flow tract, R-SAM interval ! time interval
from the peak of the R-wave to initial apposition of the mitral valve against the interventricular
septum, duration of M-S appositon © duration of mitral-septal apposition, S-SAM : mitral-septal

distance at the closest apposition, LVPWT :

ntricular septal thickness.
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Fig. 3. The correlation between the peak blood flow
velocity in the left ventricular outflow tract(V-
LVOT) and the onset of mitral-septal apposi-
tion from the peak of R wave.
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Fig. 4. The correlation between the peak blood flow
velocity in the left ventricular outflow tract(V-

LVOT) and duration of mitral-septal apposi-

tion.
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Fig. 5. The correlation between the peak blood flow
velocity in the left ventricular outflow tract(V-
LVOT) and thickness of the left ventricular
posterior wall.
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