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Abstract

Along with CT scans, lung ultrasound also plays an important role in lung imaging in disease conditions. This
study aims to non-invasively extract parameters related to the compressibility of lung tissue including axial
elastic modulus (Young) and shear elastic modulus using sequential ultrasound image processing. For imaging,
the common 14-area protocol in lung ultrasound was used. Still, because of the limitation of imaging of the
back areas, only 8 anterior and lateral lung regions were imaged. In this study, according to the dynamic
movements of the lung, during three breathing cycles, including three inhalations and exhalations, sequential
ultrasound images of the lung wall were recorded. To extract changes in stress-strain, simultaneously with
recording respiratory stress, the changes in displacement of the lung wall were also recorded. Maximum
gradient and block-matching algorithms were used in the MATLAB environment to measure lung wall
displacement. The results showed that in a healthy person, Young's modulus of the right and left side of the
lung changes from 0.30-1.20 kPa, and the shear modulus changes from 0.10-0.72 kPa. It is concluded that by
using motion estimation algorithms, it is possible to measure the compressibility of the lung wall from the
processing of sequential ultrasound images during the dynamic movement of the lung. This non-invasive and
non-ionizing method is recommended for the diagnosis and evaluation of lung diseases as well as periodic
reviews of clinical examinations.
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