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Visualization of swallowin% mechanics by 4D-computer graphics and its
application to treatment of dysphagia
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In this study, we created 3D images of swallowing organs including the
mandible, tongue, pharynx, and larynx based on the data by multi-row detector type CT. Based on
this, computer graphics (CG) was made to visualize movement of the pharynx and larynx during
swallowing as a 4D image. Then, by transferring the bolus as an aggregate of particles from the oral

cavity to the pharynx, we could observe the movements of the swallowing organ and the bolus from an
arbitrary direction.
Next, we created CG on an elderly patient showing aspiration. The position of the larynx was lower
than that of healthy subjects. And, laryngeal elevation during swallowing, epiglottic flexion
disturbance, and aspiration of the bolus was confirmed. By transferring the bolus from the oral
cavity to the pharynx, it was possible to visualize the timing of aspiration and the mismatch
between the movements of the swallowing organs and the bolus.
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