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GRANT INFORMATION SUMMARY

PRACTICAL SIGNIFICANCE

The manufacturers’ generalization of Effective
Radiating Area (ERA) leads to significant variability
in the dose of ultrasound delivered to the patient.
Significant differences exist between manufacturers
and across individual transducers from the

same manufacturer.

STUDY BACKGROUND

ERA is a measure of the portion of an ultrasound
crystal that is producing ultrasound. Accurate
measurement of ERA is essential and is utilized
in the calculation of the SAI (Watts/cm?),

and in determination of treatment area. Many
manufacturers report a single ERA value for

both 1 and 3MHz which is utilized as a default
ERA measurement (e.g. 5cm?) in the software of
their machines to determine SAI; as opposed to
using the true ERA of that particular ultrasound
transducer. Clinically, variability of true SAI would
lead to discrepancies in the dose of therapeutic
ultrasound and clinical outcomes.

OBJECTIVE

To independently evaluate the existence of
significant differences in ERA, total power and
SAI across 6 manufacturers using standardized
methodology.

DESIGN AND SETTING

A mixed model design was utilized in a controlled
laboratory setting. The independent variables
were manufacturer and frequency. The dependent
measures were: ERA, Total Power and SAI.

SUBJECTS
Eleven 5cm? ultrasound transducers from 6
manufacturers (n=606).

MEASUREMENTS

Following calibration, each machine was set to

1.0 Watts/cm? and the total Watts produced for
each transducer was measured via Wattmeter.

ERA at 5Smm from the transducer surface was
determined at both 1 and 3MHz with a 400 micron
detecting hydrophone (Onda HNZ-0400).

RESULTS

At 1MHz (table 1), Dynatronics ERA was larger
than Xltek, Omnisound, Mettler, Chattanooga,
and Rich-Mar (P<0.05). Xltek and Omnisound
ERA was larger than Mettler, Chattanooga and
Rich-Mar (P<0.05). At 3MHz, (table 2) Mettler

and Xltek ERA, were larger than Chattanooga,
Dynatronics, Omnisound and Rich-Mar (P<0.001).
Overall ERA at 1IMHz (4.47 ¢cm?+0.65) was smaller
(P<0.005) than at 3MHz (4.96 cm?+0.60). At 1IMHz
(table 1), Mettler SAI was higher than all others
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Table 1 and Table 2:

Manufacturers are listed in rank order according to group mean SAI.

ERA in cmZ2, Total Power in Watts and SAI in W/cm?2.

*SAI when the ultrasound generator reads 1.0 Watts/cm?2.
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Principle Investigator

1 MHz ERA Total Power *SAl
Measured Measured Measured
™| Mettler 401+034  545+020  1.36+0.11 Printing by: Ellington Printery,
L Rich-Mar 383+021  457+023 119+ 0.07 Ellington, CT
2 Xltek 4614049 5144023  1.12+0.15
I=| Chattanooga 3.97 + 0.25 4.28 +0.43 1.09 + 0.13 NATA Research & Education Foundation
Omnisound  5.03 + 0.58 495 +0.38  1.00 + 0.16 2952 Stemmons
Dynatronics 535+ 028 = 4.42+0.20  0.83 + 0.06 Dallas, TX 75247
214.637.6282
3 MHz ERA Total Power *SAl supporﬁng and advancing
Measured Measured Measured the athletic training profession
Q| Dynatronics = 4.83 + 0.11 5.11 + 0.44 1.06 + 0.10 through research and education.
L Rich-Mar 455+033  472+020  1.04+0.07
Q| Omnisound  4.56 + 0.62 4.95 + 0.41 1.02 + 0.20
|<_t Mettler 5.64 + 0.30 549 +0.19 097+ 0.07
Xitek 5.56 + 0.15 516+ 022  0.93 + 0.04
Chattanooga  4.64 + 0.44 3.94 +0.29 0.81 + 0.06
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