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Tongue pressure measurement for quantitative evaluation of oral function
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Development of Evaluation Method for Tongue Function
Aiming More Reliable Oral Rehabilitation

Yasumasa AKAGAWAY, Iwao HAYAKAWA?, Takashi NOKUBY, Yoshihiro TERADA®",
Tetsuo ICHIKAWAY, Ryo HAYASHI”, Kazuhiro TSUGAY, Nobusuke ODA®,
Kazuhiro SHIMOYAMA®, Kazuhiro HORI®, Kimie OKIMOTO", Naoki KITAOKA®

Y Department of Advanced Prosthodontics, Division of Cervico ~ Gnathostomatology, Programs for Applied Biomedicine, Hiroshima
University Graduate School of Biomedical Sciences

4Complete Denture Prosthodontics, Department of Masticatory Function Rehabilitation, Graduate School, Tokyo Medical and Dental
University.

Department of Removable Prosthodontics, Divison of Oromaxillofacial Regeneration, Integrated Oral Sciences and Stomatology,
Graduate School of Dentistry, Osaka University

YSecrion of Fixed Prothodontics, Division of Oral Rehabilitation, Faculty of Dental Science, Kyushu Universiry

® Depariment of Removable Prosthodontics&Oral Implantology, The University of Tokushima School of Dentistry

9 Center for Educational and Research in Oral Health Care, Faculty of Dentistry, Tokyo Medical and Dental University.

Maintenance and rehabilitation of oral function in elderly people have been focused on as a major objective of pros-
thetic dentistry in this advanced aging society. Tongue plays some important roles in masticatory and swallowing func-
tions, however, its evaluation method has not been fully established. In this report. we reviewed our previous studies for
evaluating tongue function and acquired evidences and sought problems to be solved for establishing those evaluation
methods.

Tongue pressure while chewing and swallowing was measured with 5 manometry system with small disc type(PS—2
KA and PS—1 KC, KYOWA), sheet type (Custom Button Sensor, NITTA), film type(Flexi Force Sensor A 101, Tekscan)
and balloon probe type(trial product)pressure transducers. Mandibular movement was recorded(MKG K 6-1,
MYOQOTRONICS ; contactless potentiometer, MIDORI PRECISION) when simultaneous recording was needed. Some den-
tate adult people and elderly people groups tock part in this study. The effects of measuring methods, location of measur-
ing points, aging and degree of independence in elderly people were investigated. Masticatory ability measurement using
rubber capsule packed with pigment — coated granules was also discussed for further evaluation.

As results, some characteristics of tongue function were shown, such as coordination of tongue movement and mandi-
bular movement, differences between working stde and balancing side, trends accompanying with masticatory sequence,
similarity in results by different measurement methods, and affections by aging and decrease in degree of independence.
The effectiveness of masticatory ability measurement using rubber capsule was also suggested.

Those results showed a capability for investigations of tongue function at mastication and swallowing in more physi-
ologic condition than it had been done before. Measurement method suitable for large — scale epidemiological studies has
also been established. Downsizing and cost reduction are needed for multi — center studies and development of rehabilita-
tion methods.

Key words : Tongue, Mastication, Swallowing, Function, Evaluation Method
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root canal has a very complex morphology. Bacteria have been shown to be present in it even in the case of pulpitis or
after root canal treatment. Most Japanese dentists perform root canal treatment over multiple visits. A root canal can
be contaminated by bacteria through temporary fillings between visits.

Of the many root canal medicaments available, calcium hydroxide is the most commonly used. It is widely believed
that the antibacterial effect of calcium hydroxide is due to its high alkalinity. However, there is no clear consensus about
the efficacy of root canal medicaments and their.use. We must have a thorough knowledge of their properties, choose
suitable medicaments and perform appropriate cleaning, shaping and temporary filling to make medicaments work
well.

In addition, the influence of root canal medicament on root dentin can affect prognosis of root canal filling and
restoration. There is no reliable method to confirm whether cleaning and shaping has been achieved or not. These
problems must be studied in the future. .

This guideline describes the important role of root canal medicaments in eliminating bacteria from the canal
system and thus contributing to the success of endodontic therapy. We have described the properties and use of various
root canal medicaments with special emphasis on calcium hydroxide.
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Maintenance and rehabilitation of oral function in elderly people have been focused on as a major object of prosthetic
dentistry in this advanced aging society. Tongue plays some important roles in masticatory and swallowing functions,
however its evaluation method has not been fully established. In this report, we reviewed our previous studies for
evaluating tongue function and acquired evidence and sought problems to be solved for establishing those evaluation
methods.

Tongue pressure while chewing and swallowing was measured with 5 manometry system with small disc type (PS-
2KA and PS-1KC, KYOWA), sheet type (Custom Button Sensor, NITTA), film type (FlexiForce Sensor A101, Tekscan)
and balloon probe type (trial product) pressure transducers. Mandibular movement was recorded (MKG K6,
MYOTRONICS; contactless potentiometer, MIDORI PRECISION) when simultaneous recording was needed. Some
dentate adult people and elderly people groups took part in this study. The effects of measuring methods, location of
measuring points, aging and degree of independence in elderly people were investigated. Masticatory ability measure-
ment using rubber capsule packed with pigmentcoated granules was also discussed for further evaluation.

As for results, some characteristics of tongue function were shown, such as cooperation of tongue movement and
mandibular movement, differences between working side and balancing side, trends accompanying with masticatory
sequence, similarity in results by different measurement methods, and effects by aging and decrease in degree of
independence. The effectiveness of masticatory ability measurement using rubber capsule was also suggested.

Those results showed a capability for investigations of tongue function at mastication and swallowing in more
physiologic condition than had been done before. Measurement method suitable for large-scale epidemiological
studies has also been established. Downsizing and cost reduction are needed for multi-center studies and development
of rehabilitation recipe.
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Relationship between Tongue Pressure and Malnutrition in the Institutionalized Elderly
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