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Summary

In order to study the intracardiac murmurs in mitral stenosis and its associated valvular
lesions, heart catheterization was performed on 41 cases with double-lumen phonocatheters
of AEL.

The characteristic diastolic rumble and the presystolic murmur were maximal at the in-
flow tract of left ventricle (Figure 1 and 2).

However, the radiation of these murmurs to the right side of heart was not noted in all
cases.

Mitral opening snap was maximally recorded at the inflow tract of left ventricle and well

transmitted to aorta (Figure 3), right ventricle (Figure 4 and 5), pulmonary artery

(Figure 6) and right atrium. Moreover, obscure mitral opening snaps on the chest surface
were clearly registered with this method in the left ventricle.

In some cases of mitral stenosis, a late systolic murmur was noted at the outflow tract of
right ventricle (Figure 4).

With regard to the associated valvular lesions, the blowing diastolic murmur due to aortic
insufficiency was recognized at the outflow tract of left ventricle (Figure 7), whereas the pul-
monic regurgitant murmur was maximally recorded at the outflow tract of right ventricle
(Figure 8).

In the associated aortic stenosis, the ejection systolic murmur was registered maximally in
the aorta above the aortic valve (Figure 9).

However, it should be kept in mind that a functional systolic murmur was always noted
in the aorta even in pure mitral stenosis without pressure gradient between left ventricle and
aorta.

The holosystolic murmur of the associated tricuspid regurgitation was recorded in the
right atrium just above the tricuspid valve.
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The infleence of respiration was also observed on intracavitary phonocardiograms; namely,
the regurgitant murmur was remarkably augumented on inspiration, however, diminished on

expiration (Figure 10).
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Figure 1. Simultaneous recording of intracardiac and external phonocardiograms and left ventricular
pressure with its dp/dt.

32-year-old male, diagnosed as mitral stenosis. Diastolic rumble following mitral opening snap and
presystolic murmur were registered at the inflow tract of left ventricle. I-PCG=intracardiac phono-
cardiogram, PCG=external phonocardiogram, LV=left ventricle, OS=opening snap, DM=diastolic rumble,
PSM=presystolic murmur, dp/dt=the first derivative of pressure.
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Figure 2. Another example of intracardiac phonocardiogram simultaneously recorded with external
phonocardiogram in a case of mitral stenosis with aortic insufficiency and relative tricuspid regurgltatlon.
29-year-old male. At the inflow tract of left ventricle there existed a prominent mitral opening snap
followed by diastolic rumble and presystolic murmur of great intensity.
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Figure 3. The intracardiac phonocardiogram showed a mid-systolic murmur in the aorta and opening

snap.

The former is supposed to be a kind of functional murmur and the latter is due to transmission from left

ventricle. 29-year-old female. SM=systolic murmur.



DI & 5 (IBFRPIENE & = O G HHE D BT

B T T T e e T T T R R T

e e

-0

outflow vl
it el
T—PCG iy e

i‘s
proésur‘o
-

i

, 0
o i i
A ,,q)._f,\mwmmw:; v 1 H

o o "-i . ‘,}" N .
%h@}ﬁﬂﬁﬁ:rnﬁwa»\ﬂ$ﬁx;“

apex

e e R TR R

Figure 4. Simultaneous recording of intracardiac and external phonocardiograms and right ventricular

pressure. ) ] )
47-year-old female, diagnosed as mitral stenosis. At the outflow tract of right ventricle, a late systolic

murmur was recognized and mitral opening snap was also noted. The former may be produced by the
relative infundibular stenosis of right ventricle.
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Figure 5. The intracardiac phonocardiogram of right ventricle indicated that mitral opening snap was
transmitted from left ventricle.
42-year-old female with mitral stenosis.
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Figure 6, The intracardiac phonocardiogram showed that mitral opening snap was recorced in the main

pulmonary artery due to transmission from left ventricle.

The same patient as Figure 1.
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Figure 7. Simultaneous registration of intracardiac and external phonocardiograms, left ventricular
pressure and its first derivative.

The same case as Figure 2, diagnosed as mitral stenosis with aortic insufficiency and relative tricuspid
regurgitation. The intracardiac phonocardiogram showed that the blowing diastolic murmur due to the
associated aortic insufficiency was recorded at the outflow tract of left ventricle with an earlier onset than
that of the apical diastolic rumble. However, the shape of blowing diastolic murmur was not typical
because of the fusion of two different murmurs of aortic insufficiency and mitral stenosis. The opening
snap at the outflow of left ventricle was buried in the murmur.
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Figure 8. An example of‘diastolic murmur due to pulmonic regurgitation associated with mitral stenosis
and pulmonary hypertention.

46-year-old female. The pulmonic regurgitant murmur was maximally registered at the outflow of right
ventricle, in contrast to that of aortic insufficiency.
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Figure 9. A case of mltral stenosis w1th aortic stenosls and insufficiency, 37-year-old male.
In the aorta just above the valve, the ejection systolic murmur with aortic ejection sound was recorded by
means of intracardiac phonoca:diography, and mitral opening snap also was described.

Moreover, the external phonocardiogram indicated systolic and blowing diastolic murmurs at

LLSB. Ej=ejection sound.
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Figure 10. Simultaneous recording of intracardiac and external phonocardiograms with pressure tracing

of right atrium.

37-year-old female of mitral stenosis with tricuspid, pulmonic and aortic regurgitations.
The intracardiac phonocardiogram of right atrium showed the accentuation of holosystolic murmur on

inspiration and the attenuation on expiration.

This systolic murmur is supposed to be Gue to tricuspid regurgitation.
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