swallowing simulation of bolus
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The viscosity of liquid bolus is raised by thickener additives for patient with dysphagia. However the
amount of the thickener additives has been decided by the experience. The appetite declines if the
viscosity is raised too much. The method to decide the suitable viscosity is necessary. This study
analyzed the swallowing flow using a finite element method. We produced the finite element model for
the organs and conducted the coupled analysis between the organs and the liquid bolus. The
relationship between the viscosity and the bolus velocity was discussed.
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Fig.1 Finite element model.

2.2

STL LS



Dyna LS-DYNA
ALE ALE @

’ u#=0.001Pa- s
1000 u=10Pa-s
p =1000kg / m’

3.
2 3
t=0ms 120ms 240ms 360ms
t=120ms
t=120ms
t=240ms
120ms
4  t=100ms

ALE

tongue
liquid bolus

L epiglotfis s \ @ -,'.-'I

(a)t=0ms (b)t=120ms

(c)t=240ms (d)t=360ms

N

Fig.2 Flow of liquid bolus (high viscosity)
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Fig.3 Flow of liquid bolus (low viscosity)
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Fig.4 Vector field in bolus (low viscosity)
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