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A Recording Stethoscope in Study of Heart Sounds of Children
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Analysis of heart sounds by auscultation is an art form
that is dependent on listener's skills and experience.

RESULTS

Documentation and evaluation of heart sounds is
improved by using simultaneous listening and graphical
presentation of the sound. In this preliminary study a
recording audiovisual stethoscope is used in the analysis
of children's heart sounds. The device is capable of
recording, visualising and documentating auscultation

Figure I shows an example of a very small ventricular
septum defect (VSD). Shapes of first (Sl) and second (S2)

tindings.

heart sound normally contain mid (100-200 Hz) and high
(>200 Hz) frequenry components. The pulmonary
component (P2) of the 52 is not pathologically splitted.
The murmur is holosystolic and contains low frequencies
(20-100 Hz). It is seen as a dark horizontal line in the
spectrogram.

INTRODUCTION

s
The innocent lnurmur is said to be heard at one trme or
another in 70 to 85 uÄ of all children []. Although heart
nlunllurs are easily heard, classification of heart murmurs
into innocent and pathological by auscultation is strongly
dependent on listener's experience and training [3].
It is said that the phonocardiographic signal has much
nlore clinically useful information than can be assessed by
auscultation alone t2l The purpose of this study is to
evaluate how much more accurate diagnosis of the heart
nrurrnurs may be achieved by using simultaneous listening
and visual interpretation of auscultation findings.
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Figure I. Small ventricular septum defect.
METHODS

2 shows an example of an innocent vibratory
murnur. For an unexperienced listener it is sometimes
difficult to separate it from a murmur caused by an organic
defect (compare to VSD in Figure 1). Rapid decrescendo
of the amplitude and ending in early- or mid-systole are
typical features for a vibratory murmur. Although high
frequency musical sound is often heard in a vibraton,
rnurmur it consists mainly of low frequency cornponellts

Figure

The heart sounds were collected by a pediatric
cardiologist. The sound material consists of samples of
innocent and pathological murmurs. The diagnosis was
controlled by using ultrasound examination.
The equipment consists of a handheld battery-powered

anrplifier, headphones and a microcotnputer witlr
soundcard The handheld amplifier includes a rnicrophone
connected to a bell shaped chestpiece, a preamplifier, a
volume control, and a headphone amplifier. The handheld
antplifier and headphones may be used as an ordinary

which are seen in the spectrogram.
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stethoscope.
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The sound signal is conducted from the amplifier to the
nricrocornputer which records the sound digitally (l I kHz
sampling frequency, l6 bit resolution). For visual analysis
the signal is digitally resampled using 2.2 kIIz sarnpling
frequency. Selected section of the sound is presented
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graphically using a relative amplitude curye (bandbass
fiitered 30-500 Hz) and a spectrogram (7SYo overlapped,
hanning windowed, 128-point short time FFT). The visual
presentation may be printed on paper. When necessary, the
recorded sound can be replayed and studied aftenvards.
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Figure 2. Innocent vibratory murmur.
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Figure

3 shows an example of a mild pulmonary

a diamond-shaped murmur fills
clearly the whole systolic period. 52 is splitted and
pulmonic component P2 is decreased which is seen
specifically from the missing high frequencies in the
stenosis (PS). Typically

spectrogram.
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Figure 3. Pulmonary stenosis.

is growing rapidly. The

electronic

stethoscope may provide reliable results for pediatric
cardiac screening in telemedicinal use [51. In some health
care centers and hospitals, patient data is in an electrical
form. In future, more places will join in electrical
networks. Then adding the auscultation findings to patient
data would be an everyday routine.
Nowadays ultrasound is thought to be the most reliable
method in heart murmur diagnostics. Ultrasound
equipment are mainly found in hospitals and a professional

cardiologist
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simultaneously which assists learning. The device is more
accurate and easier to use than a phonocardiogram in
ECG-machines. It may also be used in developing personal
auscultation skills.

is

needed

to

evaluate

the results.

With

auscultation it is possible to have enough information to
diagnose innocent murmurs in primary health care. Then it
is not necessary to send every murmur heard to cardiologic
consultation.
CONCLUSIONS

Figure 4 shows an example of an innocent pulmonary
flow murmur. A decrescending murmur is seen in the early
systole. Comparing this munnur to PS (Figure 3) it may be
seen that the innocent pulmonary murmur is concentrated
to the early systole and high frequencies are seen in 52.

The present findings show that a more accurate
of heart murmurs can be achieved by using
simultaneous visual and audio presentation of sounds. Irr
addition, learning of auscultation and listening to heart
diagnosis

sounds can be enhanced by using a recording audiovisual
stethoscope.
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Figure 4. Innocent pulmonaryflow murmur.
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