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Summary

A 57-year-old male with anteroseptal infarction was described, in whom rupture of the inter-
ventricular septum (VSD)occurredon the 37th day, andsurgical correction of the VSD and ventriculotomy
were carried out on the 160th hospital day. Pansystolic murmur and presystolic murmur were recorded at
the 4th left intercostal space in the phonocardiogram after the onset of VSD. In intracardiac phonocardio-
gram the presystolic murmur was best recorded in the outflow of the right ventricle, suggesting that
blood flow passing through the ruptured site of the interventricular septum is responsible for this pre-
systolic murmur.

The motion of the middle and upper parts of the interventricular septum was found to be normal
in direction and exaggerated on the echocardiograms and high-speed cross-sectional echocardiograms
recorded after the onset of VSD. Right ventricular internal dimension, left atrial internal dimension and
left ventricular internal dimension in both systole and diastole increased gradually until the onset of the
VSD, and a marked increase in right ventricular internal dimension and left atrial internal dimension
occurred after the onset of the VSD. These values decreased gradually after operation and were nor-
malized finally.
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Both Vcf and EF decreased gradually after the onset of VSD and increased gradually after surgery.
The right ventricular systolic pressure was 100 mmHg and left-to-right shunt ratio was 779%, by pre-
operative cathterization performed at the 156th hospital day.

At the time of operation, a defect of 1.4 x 1.5 cm was found in the interventricular septum between
upper third and middle third portions, and an akinetic aneurysm of 4 x 2.5 cm was found in the anterior

left ventricular wall.
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Figure 1. Phonocardiograms after the perfora-
tion of interventricular septum following myo-
cardial infarction.

Upper: Phonocardiogram recorded on the 64th hos-
pital day. It shows a quadruple rhythm, with a decre-
scendo regurgitant murmur continuing from I sound,
with a maximum amplitude in the early systole and end-
ing immediately before II sound.

Lower: Phonocardiogram recorded on the 75th hos-
pital day. Quadruple rhythm and systolic murmur
do not show great change comparing with the upper
recording, but there is a presystolic murmur.
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Figure 2. Phonocardiogram recorded on the
155th hospital day.

I sound has become weak, II sound has split at ca.
80 msec, presystolic murmur has become obscure, and
systolic murmur has become slightly weaker. 111 and
IV sounds are obscure. In apex cardiogram, increase
in a-wave has become apparent. Increased a-wave
was also noted in the jugular phlebogram.
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Figure 3. Phonocardiogram recorded after the
operation (the 177th hospital day).

Systolic murmur, presystolic murmur, and quad-
ruple rhythm have all disappeared, and increase in a-
wave on apex cardiogram has alleviated.
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Figure 4. Intracardiac phonocardiogram re-
corded on January 11, 1975 (the 88th hospital day).

Presystolic murmur is recorded in both right ventri-
cular inflow and outflow on the filter characteristic 315
Hz/ 24 dB. Pansystolic murmur in the inflow tract is
crescendo, whereas the panysystolic murmur in the
outflow tract has a huge component in the early sys-
tole and decrescendo in the contour.
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Figure 5. Echocardiogram (UCG) recorded on October 8, 1975 (the 49th hospital day). (1)
The transducer was placed at 5L.3 and the M-mode scanning was made from base of the heart to the apex.
There is an effusion between the pericardium and epicardium, and a B-B’ step is observed on the anterior
mitral valve. The motion of the interventricular septum is toward the back in systole and toward the front
in diastole, which is the same direction as the normal movement, but the upper part of the septum has a
high amplitude and moves in a trapezoid manner. Posterior left ventricular wall also shows a movement

in the normal direction.
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Figure 6. Echocardiogram recorded on October 8, 1975 (the 49th hospital day) (2).
This recording is obtained with the transducer placed at 413 to visualize the upper part of the inter-
ventricular septum. The motion of the septum is trapezoid, with a high amplitude.
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Ultrasoundcardiokymogram
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Figure 7. Echocardiograms recorded on February 13, 1976, 18 days after surgery
(the 177th hospital day), and is an M-mode scanning from the mitral valve to the
apex.

There is a slight pericardial effusion, and interventricular motion is apparently decreased,
but excursion of the posterior left ventricular wall remains almost unchanged.

— 567 —



N, ONR, S, BR, R, 43, FE /N, A, EEE

304 - °
] &\
254 \‘\\
CMmz W
] a0
20 v
5 e
164 ) . _ %
15
10 . °
cm :\o/
067 , v e
1-3 : T T ] L
10 el
'\:\07’\0
0'5 1 1 .L 1 l
8 124426/, 4/ 13/
1975 7K Sl T4

Operation

—LVIDd

Figure 8.  Ultrasound
cardiokymogram along
the long axis of the left
ventricle, showing a
decrease of intervent-
ricular septal motion
after surgery.

Figure 9. Measured values by serial echocardio-
grams before and after surgery.

LVIDd, LVIDs, LAID, and RVID all tended to
increase before surgery and to decrease after operation.

IVSE was large before surgery and become small
after the operation.

Ther was no great change in PWE. VCF and EF
tended to decrease before surgery and to increase
after operation.

LVIDd: end-diastolic left ventricular internal
dimension

LVIDs: end-systolic left ventricular internal
dimension

RVID: right ventricular internal dimension

LAD: left atrial internal dimension

AoID: aortic root internal dimension

(Dimension of each chamber is corrected by body
surface area)

Excursion of the interventricular septum (IVSE)
and excursion of the left ventricular posterior wall
(PWE) were corrected by excursion of the epicardium
because of the presence of pericardial effusion.

VCF was calculated from (LVDd —LVDs)/ET x Dd.

Ejection fraction (EF) was calculated from (LVDd3

—LVDs3)/LVDd3.
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Figure 10. High-speed ultrasound cardiotomogram recorded on the
159th hospital day (sector scan through the long axis of left ventricle).

From the middle to upper part of the interventricular septum moves towards
the back at systole, with a high amplitude. Reliable echo for the analysis was
not obtained from the lower part of the interventricular septum.
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Table 1. Hemodynamic data before and after operation

Before operation

After operation

November 11, ’75 January 23, ’76 March 5, ’76

PA wedge 57.5/47.5 (50) 65.0/22.5 (43) 8.8/44 (6.6)mmHg
PAmain 87.5/35.0 (55) 100/30  (70) 35.0/11.3 (16.3)
RV 71.3/0 (50) 100/0 (50) 41.3/0 (15.0)
RA 18.8/9.3 (13.1) 20.0/10.6 (14.3) 15.0/5.0 (10.0)
SvVC 18.8/8.8 (13.1) 18.0/11.0 (14.0) 8.1/1.9 (5.0)
IvC 16.6/9.4 (12.5) 18.0/11.0 (14.0) 8.8/1.9 (5.0)
LV 140/10  (90) 190/5 (80)
Ao 130/90  (107.5) 120/85 (95) 160/100 (130)
LVEDP 26 20
RVEDP 25 25 3.7

O3 content
Rt PA 14.0 vol%,
PA main 13.9
RV outflow 14.1
RV inflow 11.8
RA 9.3
IvC 10.5
SvVC 9.5
Ao 15.5

L—R shunt ratio 66.79,

() indicates mean pressures.

In the blood gas analysis done on November 11, 1975 (before operation), step-up of oxygen

content was observed within the right ventricle. Pulmonary artery wedge pressure, main pulmon-
ary artery pressure, and right ventricular pressure were all elevated before operation, and they

were all normalized after surgery.
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