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Development of Pneumothorax Detection Method by Wearable Ultrasonic Monitoring

Shohei MORT*

This study aimed to develop a pneumothorax detection method which can be implemented in wearable
ultrasonic sensor. For this purpose, we developed an analysis method for M-mode image, which is measurable
by a single ultrasonic sensor. An analysis method based on envelope statistics, which is typically applied
to a two-dimensional cross-sectional (B-mode) image, was applied to the M-mode image. Based on the
properties that the M-mode image of healthy lung region shows an incoherent property along the time
direction, while that of pneumothorax lung shows a coherent property, we analyzed the M-mode image
by a Rice distribution, which can quantify the ratio of coherent component to incoherent component. By
the analysis of ultrasonic echo signals obtained from a healthy volunteer, it was confirmed that the proposed
method can quantify the difference between the pseudo-pneumothorax region (chest wall region) and
healthy lung region, which will contribute to the development of wearable ultrasound-monitoring device
for pneumothorax.
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