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Summary :

Apical phonocardiograms and pharmacodynamic phonocardiograms with vasoactive agents were
studied in 3 cases (Case 1, 2, 3) with hypertrophic cardiomyopathy with mid-ventricular obstruction
and 1 case (Case 4) with hypertrophic nonobstructive cardiomyopathy.

In Case 1 there was mid-systolic murmur, which increased with amyl nitrite (AN) and decreased
with methoxamine (MEX). Small presystolic murmur (PSM) appeared with AN. In Case 2 there was
long ejection murmur, which changed to holosystolic murmur (HSM) with AN and to late systolic
murmur (LSM) with MEX. Mid-diastolic murmur (MDM) was also present, which increased with
AN but became impossible to be estimated because of complete atrioventricular block with MEX.
PSM appeared with AN. In Case 3 there was long ejection murmur, which changed to LSM with
AN and decreased with MEX. MDM was present, which increased with AN and decreased with MEX.
PSM also appeared with AN. In Case 4 there was ejection systolic murmur, which changed to HSM
with MEX and decreased with AN. MDM was present, which decreased with AN and increased with
MEX. Early diastolic murmur appeared at the third intercostal space on the left sternal border with
MEX and PSM appeared with AN. The fourth heart sound was present in all 4 cases.
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From the above findings, it was suggested that these changes of systolic murmur in Case 2 and 3
with vasoactive agents may be due to mitral valve prolapse.

Appearance of PSM with AN was a usual finding in hypertrophic cardiomyopathy with mid-ven-
tricular obstruction as Case 1, 2 and 3.

Although PSM was not developed with AN in hypertrophic nonobstructive cardiomyopathy,
appearance of PSM with AN in Case 4 suggested that AN could produce mid-ventricular obstruc-
tion in even hypertrophic nonobstructive cardiomyopathy.
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Fig. 1. Left ventriculogram in Case 1.
Mid-ventricular narrowing is seen. In systole, the apex is completely obliterated.

496 —



DE PR RE R L AE

45sec. after A;N.

VA it o mmemmnmtir

Control

illlllllIlllllllllHllllllll.lllllllllIIIIlllllllllllmlllllljlIlllllllllllllllﬂE(IIIIlllmllllllllllll“l"mHﬂ ||ll||lllll|m|ll||Illlllllllllllll|lllllllllllllllllllllllll|IIlllllﬁllllllllllIIﬂllllllllllllllllIII|Illllllllllllll[ll|llIlmlllllllllllllIIIIIIIIIIIIIIIIHI

: ‘)F.' iy I'I,_/‘k ﬁ",‘ A 2 _nll‘:.. " r;ll
- H )

Apex : o '\ o o N - \

‘—MNNWM“ A w\‘ﬂf'fM‘-Mw -',f""'N' /;M'\Wl‘

i - 3l IR f

H e

i

0 e %

R T TR T e T R TR R R R TR TR T TR B R BTN RN R R T
. . .

Fig.2. Pharmacodynamic phonocardiogram with amyl nitrite in Case 1.
Control tracing shows the fourth heart sound and mid-systolic murmur at the apex. After amyl
nitrite inhalation, systolic murmur increases and small presystolic murmur appears at the apex.
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Fig. 3 Pharmacodynamic phonocardiogram with methoxamine in Case 1.
Mid-systolic murmur decreases with methoxamine.
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Fig. 4. Left ventriculogram in Case 2.
The left ventricular cavity is divided into two parts by mid-ventricular narrowing in both systole

and diastole, Mild mitral regurgitation is also seen.
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Fig. 5. Phonocardiogram in Case 2.
The fourth heart sound, long ejection murmur, and mid-diastolic murmur are present at the apex.
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Fig. 6. Pharmacodynamic phonocardiogram with amyl nitrite in Case 2.

Control tracing shows the fourth heart sound, two late systolic clicks, long ejection murmur, and
mid-diastolic murmur at the apex. After amyl nitrite inhalation, holosystolic murmur and presystolic
murmur appear and mid-diastolic murmur increases at the apex.
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Fig.7. Pharmacodynamic phonocardiogram with methoxamine in Case 2.
Sinus rhythm in control tracing changes to complete atrioventricular block and late systolic murmur
appears at the apex with methoxamine.
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Fig. 8. Pharmacodynamlc phonocardicgram with amyl nitrite in Case 3.

Control tracing shows the fourth heart sound, long ejection murmur, and mid-diastolic murmur
at the apex. After amyl nitrite inhalation, mid-diastolic murmur increases and presystolic murmur
and late systolic murmur appear at the apex.
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Fig.9. Pharmacodynamic phonocardiogram with methoxamine in Case 3.
Both long ejection murmur and mid-diastolic murmur decrease with methoxamine.
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Fig. 10. Left ventriculogram in Case 4.

L-lat. View_

In systole, doughnut ring in antero-posterior view and protrusion of mitral valve into left atrium
and moderate mitral regurgitation in left lateral view are seen. There is no mid-ventricular narrowing.
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Fig.11. Pharmacodynamic phonocardiogram with amyl nitrite in Case 4.

Control tracing shows the fourth heart sound, ejection systolic murmur, and mid-diastolic mur-
mur at the apex. After amyl nitrite inhalation, both ejection systolic murmur and mid-diastolic mur-
mur decrease and presystolic murmur appears at the apex.
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Fig. 12, Pharmacodynamic phonocardiogram with methoxamine in Case 4.
Mid-diastolic murmur increases and holosystolic murmur appears at the apex and early diastolic
murmur appears at the third intercostal space on the left sternal border with methoxamine.
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Fig. 13. Diagrammatic representation of the apical phonocardiographic findings.
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