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Development of prehospital diagnostic method for cerebral artery occlusion by
simple non-invasive measurement of carotid artery pulse wave
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CT

A screening system of an occlusion in the main cerebral artery was developed
for emergency medicine. Transparent artificial vessels were developed, with which intravascular
pressure waves and flow were experimentally investigated to decide the characteristic features of
the pulse waves. A portable pulse wave measurement system with a commercial ultrasonic ranging
sensor was applied to the carotid arteries of 52 subjects (healthy and patients). Three features of
pulse waves were extracted and used for estimation of occlusion by Logistic Regression, which
resulted in the accuracy more than the chance level (0.5). Application of LSTM and autoencoder (AE)
succeeded in obtaining good values of accuracy (0.57), precision (0.56), and recall (0.81), in spite
of the small number of subjects. Next step is to improve the system for in vivo real-time
screening, with more subjects and an optimal machine learning method.
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