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Analysis of Small Vibrations on the Heart Wall
Measured by Ultrasonic Doppler for
Noninvasive Diagnosis of Cardiac
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Abstract

To diagnose ventricular dysfunction based on acoustic characteristics of the heart muscle, it is necessary

to measure small vibration signals from various parts of the ventricular walls noninvasively. We previously

proposed a noninvasive method for measuring these vibrations using Doppler ultrasonography. Here we
present the spectra of the small vibration signals from the heart wall that we obtained using this method.
Clear differences between the resultant power spectra of the small vibration signals measured on the inter-

ventricular septum in normal individuals and those of patients who had been receiving carcinostatic medica-
tion for a long time were observed. This study thus confirms the potential usefulness of the new method
proposed for measuring small vibration signals on the heart wall.
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Normal individuals Patients
A B C D E F
Age | 55 23 27 50 52 27
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Fig. 2 Measured results for normal individ-
ual A.
(a) ECG.
(b) PCG.
(¢) Small vibrations on the heart
wall.
(d) B-mode image.
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Fig. 3 Measured results for patient D.
(a) ECG.
(b) PCG.
(¢) Small vibrations on the
heart wall.
(d) B-mode image.

(141) 11



SPECTRUM [ dB]

12

N
0

by
50
T T

o
0
T

N~

NE 3 0
00 0 0

B ua b oAb
0006000
i T

N
0

90 b
60300

3
0

Fig. 4

(142)

100
FREQUENCY[HzZ]

)

SPECTRUMig[dB]

900 hww
0060000

N
00

0 b
000

-20

100
FREQUENCY[H=zZ]

(b)

200
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normal individual and those of patients in sections 1 through 10.
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(b) Patient D.
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Fig. 5 Changes in the power spectra of the measured heart-wall vibrations.

(a) Normal individual A.
(b) Patient D.
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Fig. 6 Measured vibration signals on interventricular septum for normal individuals A, B, and C
and patients D, E, and F. For the short periods between the two dashed lines, the average
power spectrum was obtained for each individual, as shown in Fig. 7.
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(1-a) Normal individual A.
(1-b) Normal individual B.
(1—¢) Normal individual C.

(2—a) Patient D.
(2-Db) Patient E.
(2—c) Patient F.
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