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mEOME I %2 - 72 End-diastolic murmur in
LrEsth R /R large ventricular septal
defect with marked pul-
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Summary

End-diastolic murmur in large ventricular septal defect was described.  This dias-
tolic murmur was recorded on the external and intracardiac phonocardiogram in
large ventricular septal defect with mildly or moderately increased pulmonary vas-
cular resistance. Patients with this murmur was all within 1 year of age, mainly
in 6 months of age.

This murmur was well heard in lower left sternal border. The onset of the murmur
was in late diastole and continued up to the first heart sound. This murmur was
accompanied with large ejection click, accentuated single second sound, pulmonary
regurgitant murmur (Graham Steell murmur) and mitral flow murmur.

On intracardiac phonocardiogram the murmur was well recorded in the outflow
tract of right ventricle and the main pulmonary artery just above the pulmonary
valve.

The genesis of this murmur is uncertain, but speculated as some types of either
pulmonary regurgitant murmur or the diastolic shunt murmur of ventricular septal
defect.
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Figure 1. Pulmonary to systemic pressure ratio

(abscissa) and resistance ratio (longitude) in
large VSD
Open circles indicate the cases with the

end-diastolic murmur (EDM).
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Figure 2. External phonocardiogram in case 1
(6 months of age)

Phonocardiogram was simultaneously recorded
at three different areas. The end-diastolic

murmur was recorded at 4LIS.
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Figure 3. External phonocardiogram in Case 2
(8 months of age)

Phonocardiographic findings : Ejection systolic
narrowly split second heart
and faint end-dias-

murmur in 4LIS,
sound and accentuated I P,
tolic murmur in 4LIS.

Figure 4. External phonocardiogram in case 3
(4 months of age)

Phonocardiographic findings : ejection
and ejection systolic murmur in 2LIS,
tuated single second heart increased
third heart sound and mid-diastolic murmur
at apex, faint end-diastolic murmur in 4LIS.

click
accen-
sound,
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Figure 5. External phonocardiogram in case 4

and mid-diastolic murmur, faint end-diastolic

murmur in 4LIS.

Figure 6. Phonocardiographic and hemodynamic changes with increasing
age in case 5

High pulmonary to systemic resistance ratio(Rp/Rs)and low flow ratio
(Qp/Qs) weve recognized in newborn period. In 2 months of age pul-
monary vascular resistance was declined and left-to-right shunt was
markedly increased. End-diastolic murmur appeared at that time.
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Figure 7. —ntracardiac phonocardiogram
End-diastolic murmur was recorded in main pulmonary artery and outflow

tract of right ventricle.
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Figure 8. Intracardiac phonocardiogram

End-diastolic murmur was recorded in main
pulmonary artery and outflow tract of right
ventricle.  The phonocatheter was inserted into
Mid-diastolic
murmur (mitral flow murmur) was recorded in
inflow tract of left ventricle.

left sided heart via foramen ovale.
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Table 1. End-diastolic murmur in large
VSD with marked pulmonary hypertension

EDM(+) EDM(—)
6/9 (679%) 5/30 (17%)

3/9 (33%) 7/30 (23%)
/9 ( 0%) 18/30 (60%)

under 6 mo.
6 mo.-12 mo.
over 12 mo,

Table 2. Phonocadiographic findings of end-
diastolic murmur in large VSD with marked

pulmonary hypertension

~ EDM(+)

9/9 (100%)
8/9 (89%)

EDM(—)

18/30 (6096)
2¢/30 (87%)

ejection chck
sigle 2nd sound

pulm. regurgitant
murmur 8/9 (89%) 2/30 (6.7%)
mltral flow murmur 7/9 (78/) 11/30 (37%)

onset of EDM to Ist sound :

0.05~0.11sec. (mean (.085)
onset of EDM to Q wave

0.01~0.05sec. (mean (.028)
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