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Case Study   How the Electronic Stethoscope works. Write down the technologies that are used in this electronic device, 
and also explain its differences with Acoustic Stethoscope. 

 

Abstract— Electronic stethoscopes have brought a 
revolution in the Medical field. The electronic and digital 
features that they possess have extended its helpfulness to a a 
medical professional. The objective of this article is to report on 
the experience with the development and implementation of an 
electronic stethoscope. The upside of electronic stethoscopes is 
that they can be used as a wireless device, a recording device, and 
can provide noise reduction, signal enhancement, and both visual 
and audio output. You can turn the volume up and down on 
some electronic stethoscopes which gives you the ability to hear 
even the faintest heart murmurs...and yes, even if you have 
hearing problems!  

Index Terms— Acoustic, electronic, amplification, bluetooth, 
playback, software. (key words) 

 

I. INTRODUCTION 
 
The stethoscope is an acoustic medical device for 

auscultation, or listening to the internal sounds of an animal or 
human body. It is often used to listen to lung and heart sounds. 
It is also used to listen to intestines and blood flow in arteries 
and veins. In combination with a sphygmomanometer, it is 
commonly used for measurements of blood pressure. Less 
commonly, "mechanic's stethoscopes" are used to listen to 
internal sounds made by machines, such as diagnosing a 
malfunctioning automobile engine by listening to the sounds of 
its internal parts. Stethoscopes can also be used to check 
scientific vacuum chambers for leaks, and for various other 
small-scale acoustic monitoring tasks.  

 
The stethoscope was invented by René Laennec at the 

Necker-Enfants Malades Hospital in Paris, France in 1816. 
Though advanced for the times it was pretty primitive, it 
consisted of a wooden tube and was monaural. But today, the 
technology has advanced and a medical professional has access 
to amazingly accurate and super sleek acoustic and electronic 
stethoscopes. The question remains WHICH? Which is the best 
one? So we consider some pros and cons of both. 

II. ADVANCED FEATURES IN LATEST ELECTRONIC 
STETHOSCOPES: 

 
1. Latest stethoscopes essentially contain a sound 

sensor.  Proprietary Ambient Noise Reduction 
(ANR) technology, available with a few ones, 
reduces about 85% of unwanted background 
noise. 

2. Amplification capability is high. Clinical 
evidence shows it is easier to detect difficult-to-
hear heart sounds like S3 gallops, aortic 
regurgitation murmurs, as well as abnormal lung 
sounds. It all adds up to an exceptional listening 
experience—no matter what the environment—
compared to acoustic scopes. Unlike traditional 
mechanical stethoscopes, the electronic 
stethoscopes give you precise sound pickup, 
minimising vibration, resonance, and sound loss. 
This makes it easier to detect low diastolic 
murmurs and high-pitched pulmonary sounds you 
might not hear with other stethoscopes. 
  

 
Fig. 1: Control panel of a typical electronic 
stethoscope. 
 



3. One can also record a sound for later playback.  
This can be helpful when seeking a peer opinion 
or when you are writing up notes on your 
patient’s condition, after your patient has left. 

4. Bluetooth technology, included with modern 
electronic stethoscopes, lets you transmit sounds 
real-time to your PC, which can then be further 
analyzed, attached to medical records, or 
reviewed online with colleagues. 

5. Cardioscan softwares are also available that help 
you detect and classify suspected heart murmurs 
while with your patient or visualize heart and 
lung sounds by displaying waveforms and  
spectrograms. You can edit and manage sound 
files, upload and download them, email patient 
sounds, build patient sound libraries and much 
more. 
 

 

 
Fig. 2: Zargis software user interface of Littmann’s electronic 
stethoscope. 
 
 

 
III. ACOUSTIC V/S ELECTRONIC STETHOSCOPE 

     (A comparison) 
 
Acoustic stethoscope: 
 

Acoustic stethoscopes are familiar to most people, and 
operate on the transmission of sound from the chest piece, via 
air-filled hollow tubes, to the listener's ears. The chestpiece 
usually consists of two sides that can be placed against the 
patient for sensing sound; a diaphragm (plastic disc) or bell 
(hollow cup). If the diaphragm is placed on the patient, body 
sounds vibrate the diaphragm, creating acoustic pressure waves 
which travel up the tubing to the listener's ears. If the bell is 
placed on the patient, the vibrations of the skin directly 
produce acoustic pressure waves travelling up to the listener's 
ears. The bell transmits low frequency sounds, while the 
diaphragm transmits higher frequency sounds. This two-sided 
stethoscope was invented by Rappaport and Sprague in the 
early part of the 20th century. One problem with acoustic  
 

stethoscopes was the extremely low sound level. This problem 
was surmounted in 1999 with the invention of the stratified  
continuous (inner) lumen, and the kinetic acoustic mechanism 
in 2002. Acoustic stethoscopes are the most commonly used. 

  

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

 
 

 

 

 

Fig. 3: An earlier stethoscope. 
 
 
 
Electronic stethoscope: 
 

An electronic stethoscope (or stethophone) overcomes the 
low sound levels by electronically amplifying body sounds. 
However, amplification of stethoscope contact artifacts, and 
component cut-offs (frequency response thresholds of 
electronic stethoscope microphones, pre-amplifiers, amplifiers, 
and speakers) limit electronically amplified stethoscopes' 
overall utility by amplifying mid-range sounds, while 
simultaneously attenuating high- and low-frequency range 
sounds. Currently, a number of companies ,like Littmann, offer 
electronic stethoscopes. Electronic stethoscopes require 
conversion of acoustic sound waves to electrical signals which 
can then be amplified and processed for optimal listening. 
Unlike acoustic stethoscopes, which are all based on the same 
physics, transducers in electronic stethoscopes vary widely. 
The simplest and least effective method of sound detection is 
achieved by placing a microphone in the chestpiece. This 
method suffers from ambient noise interference and hence is 
not satisfactory. Another method, used in some stethoscopes, 
comprises placement of a piezoelectric crystal at the head of a 
metal shaft, the bottom of the shaft making contact with a 
diaphragm. They also use a piezo-electric crystal placed within 
foam behind a thick rubber-like diaphragm. Thinklabs' Rhythm 
32 inventor, Clive Smith uses an Electromagnetic Diaphragm 
with a conductive inner surface to form a capacitive sensor. 
This diaphragm responds to sound waves identically to a 
conventional acoustic stethoscope, with changes in an electric 
field replacing changes in air pressure. This preserves the 
sound of an acoustic stethoscope with the benefits of  
amplification. Because the sounds are transmitted 
electronically, an electronic stethoscope can be a wireless 



device, can be a recording device, and can provide noise 
reduction, signal enhancement, and both visual and audio 
output. Around 2001, Stethographics introduced PC-based 
software which enabled a phonocardiograph, graphic 
representation of cardiologic and pulmonologic sounds to be 
generated, and interpreted according to related algorithms. All 
of these features are helpful for purposes of telemedicine 
(remote diagnosis) and teaching. Electronic stethoscopes are 
also used with Computer-aided Auscultation programs to 
analyze the recorded heart sounds pathological or innocent 
heart murmurs. An electronic stethoscope needs a battery, so 
that's one of the downsides. 

 

 

 
Fig. 4: Modern electronic stethoscope by Littmann. 
 
 
 

IV. SOME OTHER SPECIAL FEATURED STETHOSCOPES 
 
 
 
Recording stethoscopes: 
 

Some electronic stethoscopes feature direct audio output 
that can be used with an external recording device, such as a 
laptop or MP3 recorder. The same connection can be used to 
listen to the previously-recorded auscultation through the 
stethoscope headphones, allowing for more detailed study for 
general research as well as evaluation and consultation  

regarding a particular patient's condition and telemedicine, or 
remote diagnosis. 

 
 
Fetal stethoscope: 
 

A foetal stethoscope or fetoscope is an acoustic stethoscope 
shaped like a listening trumpet. It is placed against the 
abdomen of a pregnant woman to listen to the heart sounds of 
the fetus. The fetal stethoscope is also known as a Pinard's 
stethoscope or a pinard, after French obstetrician Adolphe 
Pinard (1844–1934). 

 
 
Doppler stethoscope: 
 

A Doppler stethoscope is an electronic device which 
measures the Doppler effect of ultrasound waves reflected from 
organs within the body. Motion is detected by the change in 
frequency, due to the Doppler effect, of the reflected waves. 
Hence the Doppler stethoscope is particularly suited to deal 
with moving objects such as a beating heart. 

 
 
Stethoscope earpieces: 
 

Stethoscopes usually have rubber earpieces which aid 
comfort and create a seal with the ear improving the acoustic 
function of the device. Stethoscopes can be modified by 
replacing the standard earpieces with moulded versions which 
improve comfort and transmission of sound. Moulded 
earpieces can be cast by an audiologist or made by the 
stethoscope user from a kit. 

 

 
 Fig. 5: Stethoscope earpieces. 
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