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Summary

The left ventricular outflow pressure gradient in hypertrophic cardiomyopathy results from
systolic anterior motion of the mitral valve (SAM). This abnormal orientation of the valve was pre-
viously proposed to be caused by inappropriately hypertrophied papillary muscles which protrude
to the interventricular septum (IVS). Septal myotomy can alter the orientation of the papillary muscles
and resolve the pressure gradient, without myectomy. Recently, we have esperienced two instructive
cases to prove our previously advocated hypothesis.

Case 1: This 54-year-old man complained of effort dyspnea, and his echocardiogram disclosed
marked SAM, and a thickened IVS (28 mm) and left ventricular posterior wall (16 mm). The intraven-
tricular pressure gradient was 134 mmHg, and there was mitral regurgitation of grade 2/4. A long-
itudinal incision via the aorta on the anterior portion of the IVS, toward the base of the anterolateral
papillary muscle, resolved the pressure gradient and mitral regurgitation, and two-dimensional echo-
cardiography demonstrated that the SAM resolved at the lateral aspect of the valve, but it remained
on the medial side.

Case 2: This 57-year-old man complained of dyspnea during effort. He had marked SAM. The
intraventricular pressure gradient was 65 mmHg, and there was grade 3/4 mitral regurgitation. Long-
itudinal in cisions on the anterior, medial and posterior parts of the IVS abolished the SAM and
reduced mitral regurgitation to grade 1/4.
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In both cases, during systole, the anterolateral papillary muscle protruded into the left ventricular
ontflow tract, causing SAM. After surgery, the direction of the muscle axis moved toward the mitral
orifice during systole, resulting in alleviation of SAM on the same side of the location of septotomy.
This further confirmed our concept that disoriented papillary muscles play essential roles in causing
SAM. If the Venturi forces previously stressed by other investigators cause SAM, the latter should
resolve on both the medial and lateral aspects, even by septotomy. Thus, the Venturi theory seems

untenable.
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Fig. 1. Electrocardiograms before and after myotomy of the interventricular septum

(Case 1).

A: Before surgery. Slight left axis deviation in the limb leads and high voltage in the precordial leads
are noted. T waves are inverted with ST depression in I, II, ,Vy, , Vg, V;, and V.

B: After surgery. The electrical axis is changed to marked left axis deviation.
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BEFORE SURGERY

Fig. 2. M-mode and two-dimensional echocardiograms before and after surgery (Case 1).
A: Before surgery. The ventricular wall is hypertrophied, especially in the interventricular septum.
SAM is demonstrated.

B: After surgery. SAM is not noted on the operated side (two-head arrow), but remains on the
non-operated side. A large arrow indicates the site of myectomy.

C: M-mode echocardiograms after surgery. Top: SAM remains on the non-operated side. Bottom:
SAM disappears on the operated side.

Abbreviation: IVS=interventricular septum.
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Fig. 3. Pressure tracings before and after surgery (Case 1).
A: Before surgery. A pressure difference of 134 mmHg is demonstrated between the central part

and the subaortic area.

B: After surgery. The pressure difference resolves, but Brockenbrough phenomenon persists.
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Before surgery After surgery
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Medial side Medial side
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Fig. 4. Two-dimensional echocardiograms of SAM before and after surgery (Case 1).

A: Before surgery. The distal part of the mitral valve together with the chordae is oriented closely
to the interventricular septum both on the medial and lateral sides.

B: After surgery. SAM is reduced on the lateral side, but remains on the medial side.

Abbreviations: AO =aorta, LA =left atrium, VS=interventricular septum.

— 368 —



K PAZEME ORE & 038 P i e B BH 1

Fig. 5. M-mode and two-dimensional echocardiograms before and after surgery (Case 2).
A: Before surgery. The anterolateral papillary muscle protrudes toward the interventricular septum
in systole in the two-dimensional echocardiogram. Severe SAM is demonstrated in the M-mode
echocardiogram.

B: After surgery. The anterolateral papillary muscle moves toward the mitral orifice in systole
(white arrow). SAM resolves in the M-mode echocardiogram.

Abbreviation: AO =aorta.
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Fig. 6. M-mode and two-dimensional echocar-
diograms during open heart surgery after the
first incision in the interventricular septum (Case
2).

SAM is still recorded after the first incision in the
interventricular septum.

Abbreviations: AO=aorta, LA =left atrium.
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Fig. 7. Two-dimensional echocardiograms during open heart surgery after the first and
second incisions of the interventricular septum (Case 2).

The first incision in the interventricular septum did not allow separating the interventricular sep-
tum (white arrow). The second myotomy facilitated separating the interventricular septum (black
arrow).

Abbreviation: PM =papillary muscle.
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