©
2018 2020

A new model construction of deglutition using high resolution 3DCT images
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During swallowing a large number of organs work in a coordinated manner, yet
medical images taken by CT or VF can hardly visualize the complex motion of swallowing with
sufficient temporal and spatial resolution. Taking use of 3D images by a 320ADCT with a newly
developed segmentation method, we have visualized not only bolus, bone and cartilage, but also soft
tissues. We have also successfully simulated hyoid muscles activities and laryngeal muscles
activities during a whole sequence of swallowing with different algorithms. These results could help
further understanding of the mechanism of deglutition and aspiration.
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of swallowing organs and its validation using Swallow Vision®, a numerical swallowing simulator.



Computer Methods in Biomechanics and Biomedical Engineering: Imaging & Visualization 7(4):
374-381, 2019, doi:10.1080/ 21681163.2018. 1466198

T. Kamiya, Y. Toyama, K. Hanyu, M. Takai, T. Kikuchi, Y. Michiwaki, S. Koshizuka: Numerical
visualisation of physical values during human swallowing using a three-dimensional swallowing
simulator ‘Swallow Vision® based on the moving particle simulation method. Computer Methods
in Biomechanics and Biomedical Engineering: Imaging & Visualization 7(4): 382-388, 2019,
doi:10.1080/ 21681163.2018.1502689
Y. Michiwaki, T. Kamiya, T. Kikuchi, Y. Toyama, M. Takai, K. Hanyu, M. Inoue, N. Yahiro, S.
Koshizuka: Realistic computer simulation of bolus flow during swallowing. Food Hydrocolloids
108: 106040, 2020, doi:10.1016/j.foodhyd.2020.106040

Harmonic Coordinate
4 CT 28 Visua Computing. 2020 9

T. Hashimoto, M. Urabe, F. Chee-Sheng, A. Murakoshi, T. Kikuchi, Y. Michiwaki, T. Koike:
Development of a Musculoskeletal Model of Hyolaryngeal Elements for Understanding
Pharyngeal Swallowing Mechanics, Applied Sciences, 10(18): 6276, 2020, doi:10.3390/
app10186276
T. Hashimoto, T. Kikuchi, Y. Michiwaki: Swallowing Musculoskeletal Analysis Using 320-
ADCT. The 42nd International Conference of the IEEE Engineering in Medicine and Biology
Society, 2020.7.20-24.

S. Ono, H. Azegami, K. Takeuchi, Y. Michiwaki, T. Kikuchi: Identification of muscle activity in
tongue's motion considering distinguished muscle fibers. Asian Congress of Structural and
Multidisciplinary Optimization, 2020. 11.23-25.

T. Kobayashi, H Fukami, E Ishikawa, K Shibata, M Kubota, H Kondo, Y. Sahara: An fMRI Study
of Brain Network Involved in Teeth Tapping in the Elderly. Front Aging Neurosci. 12: 32, 2020,
doi: 10.3389/ fnagi.2020.00032
Y. Michiwaki, T. Kikuchi, T. Kamiya, Y. Toyama, M. Takai, M. Inoue, N. Yahiro, M. Urabe, T.
Hashimoto, T. ljiri, H. Shinozaki, Y. Sahara, S. Koshizuka: Biomechanical simulation of
swallowing and aspiration. Medical Engineering of Orofacial Laryngo-pharyngeal Function,
Osaka, Japan, 2019.5.31.

, 40:21-24, 2021.



10 7 0 4

Y. Michiwaki, T. Kamiya, T. Kikuchi, Y. Toyama, K. Hanyuu, M. Takai, S. Koshizuka 7

Modelling of swallowing organs and its validation using Swallow Vision; a numerical swallowing 2019

simulator.

Computer Methods in Biomechanics and Biomedical Engineering: Imaging & Visualization 374-381
DOl

10.1080/21681163.2018. 1466198

T. Kamiya, Y. Toyama, K. Hanyu, M. Takai, T. Kikuchi, Y. Michiwaki, S. Koshizuka 7

Numerical visualisation of physical values during human swallowing using a three-dimensional 2019

swallowing simulator * Swallow Vision;' based on the moving particle simulation method.

Computer Methods in Biomechanics and Biomedical Engineering: Imaging & Visualization 382-388
DOl

10.1080/21681163.2018.1502689

Y. Michiwaki, T. Kikuchi, T. Kamiya, Y. Toyama, M., Inoue, K. Hanyuu, M. Takai, S. Koshizuka 8

Computational modeling of child’ s swallowing to simulate choking on toys. 2020

Computer Methods in Biomechanics and Biomedical Engineering: Imaging & Visualization, 266-272
DOl

10.1080/21681163.2019.1647458,

Y. Michiwaki, T. Kamiya, T. Kikuchi, Y. Toyama, M. Takai, K. Hanyu, M. Inoue, N. Yahiro, S. 108

Koshizuka

Realistic computer simulation of bolus flow during swallowing. 2020

Food Hydrocolloids 106040

DOl
10.1016/j . foodhyd.2020.106040




T. Hashimoto, M. Urabe, F. Chee-Sheng, A. Murakoshi, T. Kikuchi, Y. Michiwaki, T. Koike 10

Development of a Musculoskeletal Model of Hyolaryngeal Elements for Understanding Pharyngeal 2020
Swallowing Mechanics.

Applied Sciences 6276

DOl
10.3390/app10186276

T Kobayashi, H Fukami, E Ishikawa, K Shibata, M Kubota, H Kondo, Y. Sahara 12

An fMRI Study of Brain Network Involved in Teeth Tapping in the Elderly. 2020

Front Aging Neurosci . 32
DOI

10.3389/fnagi .2020.00032

0 Murai, T Chiba, D Sasaki , Y Sahara, T Yaegashi 8

Serum and saliva cytokines levels in an patients with brain abscess due to periodontitis. 2020

Medical Research Archives 1-16
DOI

10.18103/mra.v8i4

15 3 7

Y Michiwaki, T Kikuchi, T Kamiya, Y Toyama, M Takai, M Inoue, N Yahiro, M Urabe, T Hashimoto, T ljiri, H Shinozaki, Y
Sahara, S Koshizuka

Biomechanical simulation of swallowing and aspiration.

Medical Engineering of Orofacial Laryngopharyngeal Function

2019




Y Sahara, H Fukami

An fMRI Study of Brain Network Involved in Elderly Teeth Tapping.

Federation of the Asian and Oceanian Physiological Societies Congress

2019

H Fukami, N Ono, S Mori, A Kitamura, Y Sahara

Exploration of brain region relevant to sweet-sour taste interactions by using fVMRI.

European Chemoreception Research Organization

2019

Y Michiwaki, T Kikuchi, T Kamiya, Y Toyama, M Takai, M Inoue, N Yahiro, K Hanyuu, S Koshizuka

Computer simulation of swallowing to reveal food features related to aspiration,

NSFC-JSPS Joint Symposium Hydrocolloids for Modern Food Function Design,

2019

M. Urabe, T. Hashimoto, T. Kikuchi, Y. Michiwaki, T. Koike

Estimation of Muscle Activity Change under Different Bolus Conditions Using Musculoskeletal Model of Swallowing.

The 41st International Conference of the IEEE Engineering in Medicine and Biology Society

2019




T. Hashimoto, T. Kikuchi, Y. Michiwaki

Swallowing Musculoskeletal Analysis Using 320-ADCT.

The 42nd International Conference of the IEEE Engineering in Medicine and Biology Society

2020

S. Ono, H. Azegami, K. Takeuchi, Y. Michiwaki, T. Kikuchi

Identification of muscle activity in tongue®s motion considering distinguished muscle fibers.

Asian Congress of Structural and Multidisciplinary Optimization 2020

2020

24

2018

2019




25

2019

25

2019

Y. Michiwaki, T. Kikuchi, T. Kamiya, Y. Toyama, M. Takai, M. Inoue, N. Yahiro, M. Urabe, T. Hashimoto, T. Ijiri, Y. Sahara,
S. Koshizuka

Muscle-driven swallowing simulation to elucidate the neuromuscular system functioning underlying human swallowing.

43

2020

Harmonic Coordinate 4 CT

28 Visual Computing

2020




44

2021

44

2021

(Michiwaki Yukihiro)

(40157540) (32622)
(Chiba Toshimi)

(40254784) (31201)
(Hashimoto Takuya)

(60548163) (32660)







