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Microscopic Acoustic Properties Analysis of Excised Rat Livers
Using Ultra-High-Frequency Ultrasound
Kazuyo ITO, ZhiHao DENG, Kenji YOSHIDA, Jonathan MAMOU, Hitoshi MARUYAMA, Tadashi YAMAGUCHI
[J-STAGE] [MO]

Detailed knowledge of the relation between tissue-specific acoustic properties and histologic features is
essential to achieve highly accurate quantitative ultrasonography results. This study evaluated the relation between
acoustic properties and microscopic histologic features, especially focusing on acoustic impedance and speed of
sound in rat livers of four histologic types: healthy livers, fatty livers, livers with non-alcoholic steatohepatitis
(NASH), fibrotic livers. An 80-MHz center frequency transducer (resolution 20 um) equipped with a scanning
acoustic microscopy system was employed. Statistical analysis showed that both acoustic impedance and speed of
sound were slightly lower in lipid-rich tissue (i.e., fatty and NASH liver) than in healthy rat liver and were both
higher in fibrotic liver than in the other types (p<0.01). This tendency suggests that these two parameters
(impedance, speed of sound) indicated the presence of tissue degeneration caused by lipid deposits or fibrosis. It is
thus possible to use them to distinguish an unhealthy from a healthy liver.

Key words: Ultra-high-frequency ultrasound, Acoustic impedance, Speed of sound, Liver, Scanning acoustic
microscopy
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Accelerated Algorithm for Compressed Sensing Using Nonlinear
Sparsifying Transform in CT Image Reconstruction
Jian DONG, Hiroyuki KUDO
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In our previous paper (J Dong, H Kudo: Proposal of compressed sensing using nonlinear sparsifying
transform for CT image reconstruction. Medical Imaging Technology. Vol. 34 pp235-244, 2016), we showed that

nonlinear sparsifying transform provides a new framework of compressed sensing (CS) for sparse-view CT image
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reconstruction. Furthermore, it was experimentally demonstrated to have superiority in improving image quality
compared to total variation (TV) minimization, which is the most standard approach in CS. The image quality
improvement appears in removing patchy artifacts, preserving accurate object boundaries, and preserving image
textures. The TV uses the gradient transform which considers only correlations between adjacent pixels, while the
nonlinear sparsifying transform can consider evaluating intensity variations among a specified relatively large
search window. This property can be considered to be the key reason for achieving image quality improvement by
the nonlinear sparsifying transform. However, the iterative algorithm developed in our previous paper, which can
be viewed as a special case of standard iterative-thresholding (IT) algorithm, suffers from a drawback that it
converges very slowly leading to a long computation time. The main reason of slow convergence is that the IT
algorithm belongs to a class of simultaneous iterative algorithms, in which all projection data are used
simultaneously (in parallel) for each image update. However, as is well-known in past research activities of CT
image reconstruction, it is expected that the convergence can be significantly accelerated by introducing a class of
row-action or block-iterative algorithm. Based on this observation, in this paper, we propose an accelerated
algorithm of the CS using nonlinear sparsifying transform. By using proximal splitting framework, we succeeded
in performing image update with a row-action-type program. The row-action-type update showed an encouraging
acceleration such that both the iteration number and the computation time were reduced significantly compared to
our previous simultaneous iterative algorithm. We investigated the efficiency of proposed accelerated algorithm
using a numerical phantom and a practical CT image.

Key words: Computed tomography (CT), Image reconstruction, Compressed sensing (CS), Nonlinear sparsifying
transform, Row-action-type acceleration

Medical Imaging Technology Vol. 35 No. 2 (2017 &£ 3 A &)
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https://www.jstage.jst.go.jp/article/mit/35/2/35_104/_article/-char/ja/
https://www.jstage.jst.go.jp/article/mit/35/2/35_110/_article/-char/ja/
http://mol.medicalonline.jp/archive/search?jo=en9meite&ye=2017&vo=35&nu=2
http://mol.medicalonline.jp/archive/search?jo=en9meite&ye=2017&vo=35&nu=2
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XAV E1—2HBBRFICH T HHI< (D
X#R CT \BEI2H 1T 2T REFTMDER
TR i
[J-STAGE] (MO]

BHBRIC L DT HELZRT 20, SEIERBENERSNLTEY, HIITS U TEWG T 24
BN D IR T, I 2 & ISR A O ETRIESH W G TE Y, X#R CT (computed tomography)
R ClE, CT 2B ORI X O E BB 2 B & T 2 EfHE L LT, CTDI (computed tomography
dose index), DLP (dose length product) WS TWD. 72, CTHREZZZ LI-#RE ok3 58
BEHAZRMNE LBRERIEIOE, S - ResomIvhE (Hisiid) SEIREND S, EIC
3 B EM R ETHI A & LT, AR Z @I L3~ 7 > b & &/ NRRRERE & O 72 S
XD HER, TUVANT 7 RAERWEZEY TR Y ab—ya VHREICKVREZHEET S
FERENRH L. AT, BHHROBEOTIE, HERE, a0 2 a7 EIZ OV TR
5.
F—TJ—F :CT, EHREHIE, MR, e, Sofa
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https://www.jstage.jst.go.jp/article/mit/35/2/35_121/_article/-char/ja/
http://mol.medicalonline.jp/archive/search?jo=en9meite&ye=2017&vo=35&nu=2
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