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Summary

Two cases of hypertrophic obstructive cardiomyopathy showing an hourglass shaped narrowing
at the mid-portion of the left ventricle by left ventriculography were reported.

Case 1. A 38-year-old male had episodes of chest oppresive sensation and fainting. Electrocardio-
gram (ECG) revealed incomplete right bundle branch block (I-RBBB). Cardiothoracic ratio (CTR)
was 0.51. Phonocardiographically, the fourth heart sound (S,) and mid-systolic murmur were detected.
This murmur was increased by amyl nitrite inhalation, Valsalva’s manuever and isoproterenol infusion.
Echocardiography demonstrated asymmetrical septal hypertrophy (ASH) with SAM (IVSd: 2.0 cm,
PWTd: 1.3 cm and IVSd/PWTd: 1.6). Pulmonary artery pressure (PAP) was 21/10 mmHg, right
ventricular pressure (RVP) 22/6 (RVEDP 10) mmHg, and cardiac index (CI) was 2.51 //min/M?2.
Two catheter-tip manometers without side holes were used for the left heart catheterization, and the
pressure tracings were obtained from 2 points simultaneously, i.e., above the aortic valve and near the
left ventricular apex. At rest there was no systolic pressure gradient between left ventricle and aorta
(LVP:96/3, LVEDP: 7 and AOP: 96/64 mmHg), but by isoproterenol infusion systolic pressure gradient
between the 2 points and Brockenbrough phenomenon appeared. Selective left ventricular cineangio-
graphy demonstrated a narrowing at the mid-portion of the left ventricle. Severe disarrangement and

hypertrophy of the cardiac muscle fibers were shown in the biopsy speciemen of the left ventricular

myocardium.
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Case 2: A 42-year-old male had episodes of chest oppressive sensation. ECG showed left ventri-
cular hypertrophy (LVH) with ischemic ST-T changes. CTR was 0.53. Phonocardiography revealed
prominent S, and mid-systolic murmur which increased by amyl nitrite inhalation, Valsalva maneuver
and isoproterenol infusion. Echocardiography demonstrated ASH with SAM (IVSd 1.5cm, PWTd
1.1cm and IVSd/PWTd:1.3). Mean pulmonary artery wedge pressure was 12 mmHg, and CI
was 2.36 //min/M2. At rest LVP was 124/20 (LVEDP 34) mmHg, and AOP was 125/70 mmHg. Left
ventricular cineangiography demonstrated a narrowing at the mid-portion of the left ventricle. By
right ventricular biopsy, disarrangement and hypertrophy of the cardiac muscle fibers were shown.
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Fig. 1. Left: electrocardiogram of Case 1 (K.N., a 38-year-old male), demonstrating incomplete right

bundle branch block.

Right: chest roentogenogram showing mild generalized cardiac enlargement with normal pulmonary vascu-

larity.
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Fig. 2. Left upper: phonocardiogram with apexcardiogram and external carotid pulse tracing of
Case 1 (K.N,, a 38-year-old male). A prominent fourth heart sound and mid-systolic murmur are noted.
Left lower: aortic valve echocardiogram. No semi-clousure of aortic cusps during ejection is noted.
Right upper: mitral valve echocardiogram. Incomplete type of SAM is seen.

Right lower: left ventricular echocardiogram, demonstrating ASH (IVSd 2.0 cm, PWTd 1.3 cm and

IVSd/PWTd 1.5).

In this and subsequent figures, ASH: asymmetric septal hypertrophy, IVSd: interventricular wall thickness
at end-diastole, PWTd: left ventricular posterior wall thickness at end-diastole.
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Fig.3. Above: aortic and left ventricular pressure tracings of Case 1 (K.N.,,
a 38-year-old male).

Pressure tracings are obtained from two points simultaneously, i.e., above the
aortic valve and near the left ventricular apex. At rest it is revealed no systolic pressure
gradient, however, by isoproterenol infusion systolic pressure gradient and Brocken-
brough phenomenon appear between these two points.

Lower: selective left ventricular cineangiogram showing the narrowing at the
mid portion of the left ventricle.
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Fig. 4A. Right ventricular myocar-
dium obtained by biopsy of Case 1 (K.N.,
38-year-old male).

Mild disarrangement and hypertrophy of
the cardiac muscle fibers are shown.

Fig. 4B. Left ventricular myocar-
dium obtained by biopsy of Case 1 (K.
N., 38-year-old male).

Severe disarrangement and hypertrophy
of the cardiac muscle fibers were shown.
Hematoxylin-Eosin % 100.
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Fig. 5. Left: electrocardiogram of Case 2 (T.K., a 42-year-old male), demonstrating left ventricular
hypertrophy with ischemic ST, T changes and occasionally premature ventricular contractions.
Right: chest roentogenogram showing generalized cardiac enlargement with normal pulmonary vascu-

larity.
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Fig. 6. Left upper: phonocardiogram with apexcardiogram and external carotid pulse tracing of
Case 2 (T.K., a 42-year-old male).

A prominent fourth heart sound and midsystolic murmur.
Left lower: sector scanning of M-mode echocardiogram, demonstrating ASH (IVSd 1.5cm, PWTd
1.1cm and IVSd/PWTd 1.3).
Right upper: mitral valve echocardiogram. Complete type of SAM is seen.
Right lower: aortic valve echocardiogram. No semi-clousure of the aortic cusps is observed.

Cineangiocardiogram

-

LVES

‘Cl . 2.4 /min/m*
S 40.3 mi/beat/m*
PCrmecn Iemﬂv
PAmen 14mmHg
RVEOP 8mmHg

LVEDP 30mmHg

LV ‘0" 2immHg

Fig. 7. Left: left ventricular pressure tracing of Case 2 (T.K., a 42-year-old male).

At rest left ventricular pressure is 124/20 mmHg, left ventricular end-diastolic pressure 34 mmHg and aortic
pressure 125/70 mmHg.
Right: left ventricular cineangiogram demonstrates a narrowing at the mid portion of the left ventricle.
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Fig. 8. Right ventricular myocardium
obtained by biopsy of Case 2 (T.K., 42-
year-old male).

Mild disarrangement and hypertrophy of
cardiac muscle fibers are shown.
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Fig. 9. Diagnostic criteria of incomplete type of SAM at my laboratory, using
by isoproterenol and phenylephrine infusion.

Upper: control, i.e. incomplete type of SAM (arrow). Middle: by isoproterenol infusion
SAM changes into complete type (arrow). Lower: by phenylephrine infusion SAM
disappears completely (arrow). By these two check-points incomplete type of SAM is

validated.
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