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Influences of tissue composition and structural features of biological

media on the ultrasonic nonlinearity parameter
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Abstract  The acoustic nonlinearity parameter is an important parameter in nonlinear ac-
oustics. In this article, the nonlinearity parameter B/A of normal and eight kinds of pathological
pig’s liver tissues are measured by finite amplitude insert-substitution method. The mixture law for
nonlinear parameter is used to analyze and predict the volume fractions of composition in a given
tissue. It is found that the nonlinearity parameter is sensitive to the pathological state of biological
tissues and the values of B/A depend on the tissue compostion and structural features.
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FIFE 1 L,
F1 EWSHEHS B/4
@ (dB/cm)
S 0 Fift (mfs) Bj4
2MHz 4MHz

1 IER I 1607 1.10 2.16 6.9
2 S 205 Ak 1702 1.28 2.23 7.5
3 Rig i 4 i - 1601 1.27 2.20 8.0
4 BB 1fn B 1720 1.26 2.21 7.9
5 g%t AT 42 1588 1.13 2.18 7.6
e 2 (a) 1573 1.13 2.15 7.8

6 g th (b) 1574 1.10 2.12 8.3
% i (¢) 1580 1.05 2.24 8.5

7 FFER3E 1494 1.11 2.06 8.8
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| |
o c B | Bj4 x (K) |x, CHERE) o, (BERKH) | x OK)  |= (REHRD v, (BUKH)
0.9945 1498 | 4.48 | 5.8 | 0.90 | 0.0 0.10 0.889 0.001 0.109
0.998 | 1495 | 4.5¢ | 7.1 0.70 0.00 0.30 0.691 0.002 0.307
0.982 | 1486 | 4.62 | 8.7 0.40 0.00 0.60 0.442 0.000 0.579
£ 3R 2—FF S5 9 R
WA B # & EiN 3
LZ
o ¢ 8 Bl4 x (KD o(EEAR) | x5 (BN
EH BT 1.05 1607 3.680 | 6.9 0.711 0.215 0.0596
RS P AT 1.02 1702 3.382 7.5 0.623 0.292 0.0466
05 B2 1 BF 1.05 1601 3.720 8.0 0.568 0.232 0.140
R 16 T 1.01 1720 3.350 7.9 0.613 0.259 0.0733
% sk BEFF R 1.03 1588 3.850 7.6 0.670 0.160 0.146
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