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Computer-aided quantitative evaluation of texture features extracted from two-dimensional high frequency
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[Abstract] Objective To quantitatively evaluate the changes of texture features extracted from two-dimensional
high frequency ultrasonograms of human muscle injured by acute contusion using the multiscale decomposition of echo
intensity of interface reflections, and to preliminarily explore its clinical value. Methods Two-dimensional ultrasound
images of local muscles of 10 male patients with acute upper limb muscle contusion were obtained using high-frequency
ultrasound. The region of interest (ROI) of normal muscle texture and the ROI of muscle texture with suspected injury on the
same image of the patients were selected by Matlab 7.0 software in offline state. Eight texture parameters including mean of
gray scale (Mean), standard variance of gray scale (SDev), number of blobs (NOB) of texture density, irregularity (IRGL)
of texture primitive shape, mean size of blobs (SOB) of texture primitive, homogeneity of distribution (HOD) of texture
uniformity, directionality of texture distribution (DOD) and periodicity of texture distribution (POD) of the two ROIs were
extracted. The similarity difference values of the eight texture parameters between the two ROIs were automatically calculated
by the multiscale decomposition of echo intensity of interface reflections. Two-dimensional ultrasound images of normal

muscles in the same part of 10 healthy male volunteers were selected as controls, and two ROIs were randomly selected to
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calculate the similarity difference values of the above eight texture features between them. The similarity difference values

of the eight texture features between patients with upper limb muscle contusion and healthy volunteers were compared.

Results Local hyperechoic lesions were found with disordered muscle fibers and fuzzy textures in the patients with acute

upper extremity muscle contusion. There were significant differences in the similarity difference of five textural parameters

(IRGL, DOD, POD, Mean and SDev) between patients with acute upper limb muscle contusion and healthy controls (P<<0.01).

Conclusion Computer-aided quantitative evaluation based on multiscale decomposition of echo intensity of interface

reflections can lead to more accurate and detailed quantitative diagnosis of texture features extracted from two-dimensional

high frequency ultrasonic images of muscle injured by acute contusion than human eyes, and it may have clinical values.
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Fig1 Two-dimensional high-frequency ultrasonograms of upper limb muscles of healthy volunteers

and patients with acute upper limb muscle contusion
A: Two-dimensional high-frequency ultrasonogram of normal upper limb muscles of healthy volunteers showed clear muscle texture
and homogeneous echo texture (ROI, represents normal region); B: Two-dimensional high-frequency ultrasonograms of the injured
region of acute upper limb muscle contusion patients showed discontinuous layers of local muscle fiber structure, fuzzy texture,

increased echo level and non-uniformity (ROI, represents contusion region, and ROI, represents normal region)
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Tab1 Comparison of similarity difference values of eight texture features between healthy volunteers
and patients with acute upper limb muscle contusion

n=30,x*ts

Group NOB HOD IRGL SOB DOD POD Mean SDev
Control (AROI,))  3.367%1.176 5.051£1.304 5.22740.608 2.904+1.130 1.007£0.370 0.666+0.106 0.117+£0.069 0.325+0.131
Contusion (AROL,,) 3.765+1.658 5.157+1.218 7.2434+1.264 4.182+2.074 1.631£0.559 1.63140.516 0.782+0.158 0.560+0.216

t value —0.828 —0.151 —3.314 —1.272 —3.376 —4.060 —13.964 —3.207

P value 0.413 0.882 0.006 0.227 0.001 0.002 <<0.001 0.004

AROI,,: Differences in the similarity of two normal regions; AROI, : Differences in the similarity of contusion region
and normal region; NOB: Number of blobs; HOD: Homogeneity of distribution; IRGL: Irregularity; SOB: Size of blobs; DOD:
Directionality of distribution; POD: Periodicity of distribution; SDev: Standard deviation
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