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The purpose of our study was to clarify the influence of age-related
geniohyoid (GH) muscle morphorogy on the masticatory/swallowing function. Our hypothesis is that
tooth loss leads to morphorogical changes in the GH muscle, resulting the masticatory/swallowing
function. To verify this hypothesis, we conducted two experiments. In experiment 1, malocclusion was

induced by tooth extraction in 6-month-old male rats. In extraction group, tooth loss induces
muscular atrophy in GH muscles. In experiment 2, cross sectional area (CSA) of GH muscle was
measured using ultrasonic device and masticatory/swallowing functions were evaluated in 103
subjects. Decline in CSA of GH muscle was associated with the decline in the masticatory function
indirectly and the swallowing function directly.

In conclusion, our study revealed that morphological changes in the GH muscle can predict reduced
swal lowing function.
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GH muscle CSA4 (Independent variable)

Dependent variables Standardized coefficients pvalue
Age -0.426 0.000*
Gender -0.691 0.000%*
Height 0.626 0.000*
Weight 0.535 0.000*
Body mass index 0.190 0.476
Neck circumference 0.269 0.006*
Remaining teeth number 0.371 0.012%*
Occluding teeth number 0.375 0.010%
Tongue pressure 0.522 0.000%*
Jaw-opening strength 0.648 0.000*
Contraction velocity of GH muscle -0.600 0.015%
Mastication score 0.326 0.000*
'VAS value of mastication 0.324 0.000%*
Duration of swallowing sound -0.435 0.000*
Swallowing score (EAT-10) -0.186 0.060
*P<0.05
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Abstracted Standardized
Dependent variable tvalue p value
independent variable coefficients
VAS value of mastication ~ CSA of GH muscle 0.190 2357 0.000%*
Neck circumference -0.238 -3.119  0.002%*
Occluding teeth number 0.588 7.520  0.000**
R2=0.465
Masticatory score Tongue pressure 0.260 2961  0.004**
Occluding teeth number 0.398 4538  0.000**
R>=0.275
**P<0.01
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B8=0.52

B=0.65
B= -0.38

26
Duration of
swallowing sound
42

Jaw-opening
strength

CSA of GH muscle

#P<0.05

B=0.34

1)

2)

3)

4)

5)

6)

8)

Jahnke V. : Dysphagia in the elderly.HNO
1991; 39: 442-444. German

Ney : Denise Senescent Swallowing: Impact
Strategies and Interventions

Parviz Janfaza, Joseph B Nadol Jr, Robert J.
GalaM.Sl. et a.: Surgical Anatomy of the
Head and Neck. Harvard University Press
258, 2011

Hiiemae KM and Palmer JB: Tongue
movements in feeding and speech. Crit Rev
Oral Biol Med 14, 413-29, 2003

Bardan E, Kern M, Arndorfer RC et al.:
Effect of aging on bolus kinematics during
the pharyngeal phase of swallowing. Am J
Physiol Gastrointest Liver Physiol 290,
G458-65, 2006

Pearson WG Jr, Langmore SE and Zumwalt
AC: Evaluating the structural properties of
suprahyoid muscles and their potential for
moving the hyoid. Dysphagia 26, 345-51,
2011

Koshino H, Hirai T, Toyoshita Y, et a.:
Development of new food intake
guestionnaire method for evaluating the
ability of mastication in complete denture
wearers. Prosthodontic Research & Practice
7,12-18, 2008

Wakabayashi H and Kayashita J
Trangdlation, reliability, and validity of the
Japanese version of the 10-item Eating
Assessment Tool (EAT-10) for the screening
of dysphagia. Jomyaku Keicho Eiyo 29,



9)

871-6, 2014

Honda T, Babal, Fujimoto K, et a.:
Characterization of Swallowing Sound:
Preliminary Investigation of Normal
Subjects. PLoS One 13;11:€0168187, 2016

1
Takuro B, Takaharu G, Keiko F, Tsuyoshi H,
Kazutomo Y, Kan N, and Tetsuo |I.
Age-related changes in geniohyoid muscle
morphology predict reduced swallowing
function. Journal of Ora Headth and
Biosciences 30; 18-25, 2017

2
, , Yang Di, ,
70
2015.10.25
27
2016.6.18
0

o

@

®

*

NAGAO, Kan



