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Measurement of Ultrasonic Attenuation Within
Regions Selected from B-Scan Images

KEVIN J. PARKER, MEMBER, IEEE, AND ROBERT C. WAAG, MEMBER, IEEE

Abstract-This paper describes the calculation of absolute ultrasonic
attenuation as a function of frequency by processing backscattered
signals obtained from a clinical imaging instrument. The signal process-
ing steps are developed from a mathematical model of scattering in an
attenuating medium with random inhomogeneities. Attenuation data
are derived from the imaging system by recording amplitude-compressed
ultrasonic echo waveforms along with transducer position information
and time-varying gain values. The input-output characteristics of the
receiver are employed to remove the effects of compression and gain.
Attenuation values are calculated for selected regions within scans of
two tissue phantoms and a normal breast. The values agree with other
independent measurements and illustrate the requirements for incor-
porating quantitative attenuation measurements with clinical imaging.

INTRODUCTION

S INCE the early 1970's [1], it has been recognized that the
frequency-dependent attenuation of tissues can be indica-

tive of the presence or absence of disease states in a tissue or
organ. Accordingly, frequency-dependent attenuation in tis-
sues has been calculated from measurements of reflected,
transmitted, or backscattered ultrasound and used to study
abnormalities in the eye [2], indicate the development of
myocardial infarcts [1], [3], [4], detect tumors [5], [6],
and evaluate liver tissue [7] -[10] .
Commercially available imaging systems are presently capable

of a variety of dimension and volume estimates and can per-
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Fig. 7. Absolute attenuation versus frequency for the Acoustic Stan-
dards phantom. (O = calculated from the decay of pressure at discrete
frequencies, =calculated using the signal envelope, =reference
measurement of a = 0.32f 1.38.)
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Fig. 8. Normal breast. The rectangle indicates the region from which
waveforms were selected for analysis.
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