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         Biomechanics Summary  
 
 
WHY USE SONOMICROMETRY TO STUDY MUSCLE FUNCTION? 
 
There is a growing body of scientific literature citing the use of sonomicrometry as a method to study 
musculoskeletal function.  The technique is being recognized as a valuable means of obtaining 
information about muscle function in vivo.  As Richard Marsh of Northeastern University in Boston 
recently wrote, sonomicrometry allows his lab to “look inside the black box”(1) and answer questions 
about the details of the strain cycle in individual muscles during movement.  Although sonomicrometry 
dates back to the late 1960’s, the technique was used almost exclusively to study cardiac function in 
large animals by measuring ventricular and myocardial diameters.  By improving key elements of 
transducer and electronic design, Sonometrics Corporation has opened the door to a broader group of 
applications including those in the Biological Sciences. 
 
The principles of operation are actually quite simple.  Sonomicrometry utilizes piezoelectric transducers 
(commonly called “crystals”) to measure distances within an aqueous medium.  These crystals are 
sequentially energized at high repetition rates, generating waves of ultrasound that travel at known 
velocities in biological tissue.  Distances between the networked crystals are calculated by the time taken 
for a wave to travel between an acting transmitter and its corresponding receivers.  Crystals 
manufactured by Sonometrics are unique in that they act as both transmitters and receivers and can 
send and receive signals in all directions.  This eliminates the need to align crystals to ensure 
satisfactory signals (typical of older analog sonomicrometers) and allows for the acquisition of more data 
with fewer transducers (no more transmitter-receiver pairs).   
 
Other devices used to study biomechanics include the strain gauge and high-speed video cameras.  The 
strain gauge has historically been used to measure muscle strain and force in isolated tissue models.  
These preparations, however, only evaluate muscle function under arbitrarily chosen isometric 
conditions, which may not necessarily reflect the native physiologic condition.  High-speed video 
recording can measure angles and motion qualitatively, but is expensive and requires time consuming 
post-processing to convert video data into quantified muscle movement.  Sonomicrometry quantifies 
contractility and length changes of muscle in real-time and in vivo allowing the researcher to design a 
more physiologically relevant experiment.  
 
Sonomicrometry has a wide range of research applications in the field of biomechanics and comparative 
biology and can be used to study function in a variety of organisms including mammals, amphibians, 
reptiles, fish, and birds.  Applications range from muscle function in galloping horses, jumping frogs, and 
flying pigeons to feeding mechanics of fish.  Please see a list of current Sonometrics customers as well 
as a few representative publications in the References section on the back. 
 
The Sonometrics digital sonomicrometry system provides an affordable and exciting technique to 
measure real-time dimensional data that is accurate and reliable.  Systems can be configured to acquire, 
view and analyze all research data simultaneously such as EMG and force recordings, and as such, can 
be used as a central piece of equipment in the research lab.  Please contact us today to find out how 
Sonometrics can help you enhance the quality of your research. 
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