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Summary

The phonocardiogram of 3 cases with rupture of interventricular septum following acute
myocardial infarction was presented to demonstrate the presystolic (atrio-systolic) crescendo
murmur thought to be diagnostic to this condition.

This presystolic murmur was recorded in all 3 cases, but it was particularly conspicuous in
a case with marked left ventricular failure.

The point of maximum intensity (PMI) of the presystolic murmur was exactly same as the
PMI of the pansystolic murmur of acquired VSD, and well localized to the PMI. Over the
apex, it was hardly recorded 2 cases. The timing was presystolic (atrio-systolic) and the
beginning of the murmur was earlier than or almost coincided with the beginning of the QRS
complex of electrocardiogram. The murmur was crescendo in configuration and followed by
the pansystolic murmur. The transition was sometimes undiscerning. The murmur was rec-
orded mainly in the high-frequency range of the phonocardiogram as the pansystolic mur-
mur of VSD. The murmur was constant irrespective of respiration, but it was best recorded
at the beginning of expiratory apnea and it tended to fade away during persistently held ex-
piration in 1 case. These characteristics were exclusively observed on the phonocardiogram,
because the auscultation scarcely detect the presystolic murmur or separate it from the pan-
systolic murmur.

Control study of mitral insufficiency following myocardial infarction did not reveal such a
presystolic murmur, so that the presence of this murmur seems to favor the diagnosis of ac-
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quired VSD.

The mechanism of this presystolic murmur seems to be due to the atrio-systolic left-to-right
shunt in the presence of extremely high left ventricular diastolic and “a” wave in all. In one
case (case 1) with marked biventricular failure following reinfarction and the prolonged PR
interval, it was due to the bidirectional (right-to-left and subsequent left-to-right) shunt, giv-

ing the atrio-systolic double murmur.

Finally, the spontaneous closure of acquired VSD following infarction was presented (case

3).
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acquired ventricular septal defect (VSD)
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suspicious spontaneous closure of acquired VSD
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Figure 1. Phonocardiograms of patient Y.K. (Case 1), 74 years
old male.

Top: phonocardiogram taken at the 7th day after the onset of *
acute anteroseptal infarction (the 4th day after septal perfora-
tion). There was a high-pitched crescendo-decrescendo pansys-
tolic murmur and widely split second heart sound with ordinal
sequence (IIA and IIP). The atrial sound was present (Band 2:
low-frequency band) and subsequently was the presystolic
(atriosystolic) crescendo murmur, which had high-frequency
component. There was no definite separation between the
presystolic murmur and the pansystolic murmur. Electrocardio-
gram shows complete RBBB (QRS duration is 0.13 sec) and
normal PR interval (0.16 sec). The area SL means the S5th
intercostal space along left sternal margin.

- Bottom: phonocardiogram taken at the 17th day (3 days
after re-infarction and 14th 'day after the perforation). QRS -
duration is 0.15 secand PR intervalis 0.20 sec. There was extreme
biventricular failure at this time. The duration of the pansystolic
murmur was shortened, giving marked ‘Hegglin syndrome”.
Short early diastolic murmur may indicate the development of
the ventricular aneurysm. Note the double atriosystolic murmur.
The first part starts 0.10 sec after the beginning of P wave
(right-to-left shunt) and the second part followed by the interval
of 0.06 sec (left-to-right shunt).

All the tracing was recorded by portable jet-writing phono-
cardiograph (Mingograph). Time lines: 0.01 and 0.05 sec. Paper
speed: 100 mm per sec.

Autopsy: 5.0 x 3.5 cm sized septal aneurysm with 1.2 x 0.7
cm sized perforation near the apex.
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Figure 2. Phonocardiograms of patient T.K. (Case 2), 62 years old female.

Septal perforation occurred at the 6th day after acute anteroseptal infarction. The point of maximum intensity (PMI)
of the murmur was near the apical impulse, so that mitral insufficiency was suspected initially. There was quadruple
rhythm and the pansystolic murmur which completely covers the IIA. The presystolic (atriosystolic) murmur (PM) was
inscribed, which starts 0.10 sec after the biginning of P wave and slightly before the Q wave. The configuration of the
murmur was crescendo and merged with the pansystolic murmur of acquired VSD, therefore the auscultation failed to
detect the presystolic murmur. The second heart sound was widely split. The phonocardiograms were taken by portable
phonocardiograph Type V. Time lines: 0.05 sec. Paper speed: 100 mm per sec.

Autopsy: Two septal perforations of little finger size near the apex.
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Figure 3. Phonocardiogram of patient K.N. (Case 3), 56 year old male.

Septal perforation occurred 16 days after acute anteroseptal infarction. The PMI of the
pansystolic murmur was over the xiphoid process and slightly left to it and it was fairly localized.
The phonocardiogram was recorded 30 days after the perforation, and the patient’s condition
was not serious. Diastolic gallop sounds were attenuated. The crescendo presystolic (atriosystolic)
murmur was recorded, however, it was not detected by auscultation, because the loud pansystolic
murmur of acquired VSD merged with the presystolic murmur. The presystolic murmur was not
constant, and louder during expiration. It faded away during held expiratory apnea.
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Figure 4. Phonocardiogram of Case 3 taken 3 months after the disappearance of the pansystolic murmur.

Though the murmur was repeatedly checked every 2 weeks, it suddenly disappeared 19 months after the septal
perforation. No apparent change occurred in the patient’s condition. The phonocardiogram revealed the very faint
(Levine 1/6) crescendo regurgitant murmur (not pansystolic) which occasionally had musical component (top figure)
over the PMI described in the legend of the preceding figure. Artificially amplified compressor phonocardiogram (bottom
figure) revealed a musical sound followed by mid- to late systolic murmur, though this was not the constant finding.
Exercise did not alter the intensity of the murmur. It is likely to speculate that the thrombus formation or something else
partly closed the defect.
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Figure 5. Echocardiogram of Case 3 after the functional closure of the acquired VSD.

Mitral valve (left figure) as well as tricuspid valve did not show the abnormal movement, except the *‘systolic anterior
movement” of the anterior mitral cusp, which probably due to the abnormal septal motion showed in the right figure.
The interventricular septum shows paradoxical systolic movement near the apex, suggesting the presence of the large
interventricular septal aneurysm.
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