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Summary

In order to investigate the mechanism of outflow obstruction in hypertrophic cardiomyopathy
(HCM) with asymmetric septal hypertrophy (ASH), two-dimensional echocardiographic study was
performed in 17 cases with ASH (8 obstructive, 9 nonobstructive), 9 cases with symmetric hypertrophy
and 11 healthy controls, using * Toshiba Sonolayergraph SSL 51H ™.

1) Marked bulge of the superior ventricular septum into LV outflow tract was observed in ob-
structive cases, which seemed to be fundamental for outflow obstruction and to be responsible for
anterior displacement of the papillary muscles.

2) Anterolateral papillary muscle was displaced anteriorly, thereby pulling the lateral portion
of the anterior mitral leaflet forward to contact with the ventricular septum during ejection. Coun-
terclockwise rotation of the left ventricle, observed mainly in obstructive cases during systole, dis-
placed the medial portion of the leaflets anteriorly and prevented the forward shift of the lateral por-
tion of the posterior leaflet, thus inducing the separation of the leaflets in the lateral portion and pos-
sibly mitral regurgitation. In addition, the mitral leaflets was observed distorted during systolic anterior
motion. This distortion would be the possible explanation for variable features of SAM in the differ-
ent cross-sections, multiple echoes in SAM and occasional discordance between echocardiographic
and hemodynamic findings.

3) Obstruction of the LV cavity was not evident at the level of the papillary muscle in the hori-
zontal cross-section.
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4) From the above findings, left ventricular outflow obstruction in HCM with ASH seemed to
be due to the markedly bulged superior ventricular septum and the anteriorly displaced mitral leaf-

lets during systole.
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Table 1. Subject
No. of UCG Findings LVP
gradient
Cases IVST mm PWT mm IVST/PWT SAM mmHg
ASH
with obstruction 8 23+4 1242 1.9+2.4 8 25-115
without obstruction 9 21+5 11+1 2.0+0.1 4 0-15
Control
Normal 11 10+1 10+1 1.0+0.1 0 —_—
HHD AS 9 18+3 18+3 1.0+0.1 0 —_

ASH : asymmetric septal hypertrophy, HHD : hypertensive heart disease, AS: aortic stenosis, UCG : ultra-

sound cardiogram,

anterior movement, LVP: left ventricular pressure.

IVST : interventricular septal thickness,

PWT : posterior wall thickness, SAM : systolic
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Fig. 1. Representative sagittal cross-sections of the left ventricle from patients with
normal subject (normal), hypertensive heart disease (HHD), asymmetric hypertrophy with
obstruction (ASH with Obstr.) and without obstruction (ASH without Obstr.).

Marked bulge of the superior septum into the left ventricular outflow is observed in cases with
ASH with obstruction. RV: right ventricle, AO: aorta, LA: left atrium, LV: left ventricle.
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Fig. 2. Interventricular septal (IVS) bulging in-
dex for 4 groups studied.

The right upper diagram shows a method for cal-
culating the index. The index is greater in asym-
metric septal hypertrophy with obstruction (ASH
with Obstr.) group. HHD: hypertensive heart dis-
ease, AS: aortic stenosis.
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Fig. 3. Mitral echogram from a patient with hypertrophic cardiomyopathy with ob-
struction (intraventricular systolic pressure gradient=115 mmHg).
Note multiple echoes in systolic anterior movement (SAM) of the mitral valve.
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Fig. 4. Sagittal cross-section of the left ventricle (the same case as in Fig. 3).

From one point of view (left), the anterior mitral leaflet appeares as if it is separated into two
segments (white arrows), while from another point of view (right), the entire anterior leaflet moves
forward to contact with the ventricular septum in mid systole. A: diastole, B: early systole, C: mid

systole.
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Early-Systole

Mid—Systole

Fig. 5. Horizontal cross-section of the left ventricle (the same case as in Fig. 3).

At the mitral valve level (A), the lateral portion of the anterior leaflet shifts more anteriorly to con-
tact with the ventricular septum in mid systole, causing the distortion of the anterior leaflet and sepa-
ration with the posterior leaflet. At the valve edge level (B), the anterior leaflets contact with the sep-
tum while the lateral portion appeares still anteriorly. At the level of the papillary muscle (C), the
hypertrophied antero-lateral papillary muscle moves antero-medially to contact with the septum,

while obstruction of the left ventricular cavity is not evident. White arrows : anterior leaflet, black ar-
rows : posterior leaflet.
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Fig. 6. Rotation of the left ventricle observed
in the horizontal cross-section. (The direction of
the rotation is same as the vectorcaodiographic cri-
teria e.g. anterior to lateral rotation is defined as coun-
terclockwise.)

Cases with asymmetric septal hypertrophy with
obstruction show higher incidence of the augu-
mented counterclockwise rotation. LV: left ventricle,
ASH: asymmetric septal hypertrophy, AS: aortic
stenosis, HHD: hypertensive heart disease.
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Fig. 7. Diagram showing the mechanism of systolic anterior movement of the mitral

valve.

The lateral portion of the anterior leaflet is pulled anteriorly by the forwad displaced anterolate-
ral papillary muscle. Counterclockwise rotation of the left ventricle displaces the medial portion of
the both leaflets anteriorly and prevents the anterior movement of the lateral portion of the poste-
rior leaflet, thus causing the separation of the leaflets in the lateral portion. With greater anterior
displacement in the lateral portion and relatively less shift in the medial portion, the anterior leaflet
is distorted during systole, giving an apperance as if it is separated into two segments in the sagit-

tal cross-section.
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