Vol. 5, No. 1 Hwemjc

84—1-08

Digital Spectrum 247 5 #H:= FIH 3k
FHAR R PE gl 23 Mk

gﬁﬁﬁ * Ftﬁﬁjl * $:|_,\Eﬁ* Em'ﬁ?** . @ & 5‘—6*»(—

=Abstract=

Ultrasonic Tissue Characterization by Digital Spectrum Analysis Technique

Cheol-Eun Kwack, Byoung Goo-Min, Choong-Woong Lee.*
Byung-Ihn Choi,** Chu-Wan Kim**

A digital spectrum analysis technique was used to estimate the tissue chara-
cteristic parameters (transmission velocity and attenuation coefficient) in the
phantom study and the human liver’s ultrasound scanning. The soft tissue
equivalent phantom was made with the combination materials of agar
powdered graphite, and n-propyl alcohol.

, water,

In the human study, twenty five normal subjects and three patients with
liver diseases were studied using the ultrasonic reflection signals and the spe-
ctrum analysis method.

The following results were obtained;
1. The soft tissue-equivalent materical could be produced with various acoustic

parameters by changing the composition amount of the powdered graphite
and n-propyl alcohol.

s

Arttenuation coefficients of normal human liver tissue were estimated to !

0.36 dB/cm MHz+-0.11. In patients with liver disese, the attenuation coeffi-
cients were shown to be different from the ahove normal values.
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Fig.1. Comparison of frequency dependency in
homogeneous and heterogeneous case.
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Table 1. Compositions of phantom and measured acoustic parameters

compositions velocity attenuation coefficient
graphite(gr) water(cc) agar(gr) n-propylalcohol(ce) (m/sec) (dB/cm MHz)

1 50 419 15 20 1493 0.14
2 50 411 15 30 1515 0.25
3 50 403 15 40 1552 0.23
4 30 399 15 45 1562 0.36
5 30 395 15 50 1587 0.44
6 50 391 15 55 1613 0.43
7 20 425 15 50 1587 0. 41
8 30 415 15 50 1538 0. 46
9 60 385 15 50 1562 0.95
10 70 375 15 50 1613 0.96
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Fig. 8. (a) Liver image of normal adult(compound scan)
(b) Schematic diagram of the image
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Fig.10. (a) Liver image with liver cirrhosis.
(by Calculated attenuation coefficietns in normal and abnormal region. (0.37 for normal
and 0.52 for lesion)
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Fig. 11. (a) Liver image with primary liver cancer.

{a)

a3 12, (@) ok #4294,

(b) Calculated attenuation coefficients. (0.29 for normal and .71 for lesion)
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Fig. 12. (a) Liver image with primary liver cancer.
(b) Calculated attenuation coefficients (This acn be compared to Fig,11)
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