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Abstract

This work was conducted to test relationship between tongue movements and
electromyographic activity (EMA) of suprahyoid muscles and to clarify their
influence on masticatory efficiency.

The subjects were 6 adults with a normal stomatognathic system.

Experiment 1 : Each subject performed six types of tongue movement : (1)
right-and-left lateral movement, (2) touching the palate with the tongue tip, (3)
touching the palatal aspects of the maxillary second molars, (4) Extrusive
movement, (5) Upward movement, (6) Downward movement, while EMAs were
recorded with a wireless surface electrode-type system on the suprahyoid muscles
including digastric muscle and masseter muscle. EMAs of tongue movements
without mouth opening [(1), (2), and (3)] were compared with a resting EMA
with mouth closed, and EMAs with mouth opening [(4), (5), and (6)] were
compared with resting EMAs with the mouth open.

Experiment 2: Tongue movement was restricted with a device fitted into the floor
of the mouth. Then masticatory efficiency and EMA were compared among the
three conditions of tongue (A) restricted, (B) not restricted, and (C) free
mastication without the device. Masticatory efficiency was measured using a
method by Manly et al.

In Experiment 1, EMAs of all tongue movements were significantly higher than
those at resting. In Experiment 2, masticatory efficiencies and EMAs in (A) were
significantly lower than those in (C). The masticatory cycle of three subjects in (A)
was significantly longer than those in(C). There is no significant difference in

masticatory efficiency and EMA between (B) and (C). In (C), a significant positive


http://ejje.weblio.jp/content/masseter

correlation was found between masticatory efficiency and the EMA of the
suprahyoid muscles.

These results indicated that the EMA of the suprahyoid muscles reflected the
tongue movements and the EMAs of the suprahyoid muscles correlated with the
masticatory efficiency in free mastication. This result indicates that tongue

movements are significantly influence masticatory efficiency.

Key words : surface electromyograpy, suprahyoid muscles, tongue movements,

masticatory efficiency, peanuts
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Hiroko OGUCHI

Table 1 Comparison of mean values of masticatory efficiency
and Integrated EMG

Masticatory efficiency (%)

Integrated EMG (uV-s)

Limited

Unlimited

Limited

Unlimited

tongue tongue Free tongue tongue Free
gu su chewing gu gu chewing
movements | movements movements | movements
Mean 11.21™ 87.15 99.74"2 214.05™1 443.00 431.04™2
(S.D.) (10.90) (10.07) (9.94) (84.72) (170.00) (150.43)

Significant differences were found between *! and *2, **! and ™2 (p<0.001) .



Fig legends

Fig1 Placement of the electrodes
Fig 1a Anterior belly of the suprahyoid muscles

Fig 1b Middle part of the masseter muscle

Fig 2 Tongue movements
(1) Right-and-left lateral extrusion
(2) Touching the palate with the tongue tip

(3) Touching the palatal aspects of the maxillary second molars

Fig 3 Tongue movements
(4) Protrusive extrusion
(5) Upward extrusion (tongue tip on subnasal point)

(6) Downward extrusion (tongue tip on mental region)

Fig 4 Device on the floor of oral cavity (M : Mesial, D : Distal)

A tip of the tongue enters under the arrow of the device.

Fig 5 Tongue restricting device fitted into the floor of the mouth.
Fig 5a Limited tongue movements (A tip of the tongue is beneath the device)

Fig 5b Unlimited tongue movements (A tongue is on the device)

Fig 6 Examples of raw data of EMG

The chewing initiation(I) and termination(T) was judged by the activity wave



pattern of the masseteric. (R-Dig : right digastric muscle, L-Dig : left digastric

muscle, R-Mas : right masseter muscle, L-Mas : left masseter muscle)

Fig 7 Chewing cycle at the time of the masseter muscle activity. (a : Cycle time,

b : Duration, c : Interval)

Fig 8 Comparison of mean values of EMA in the suprahyoid muscles in rest

position of mandible and tongue movements.

Fig 9 Comparison of mean values of EMA in the suprahyoid muscles in opening

rest and tongue movements.

Fig 10 Comparison of mean values of in the masticatory efficiency in limited,

limited tongue movements, and free chewing in each subject.

Fig 11 Comparison of mean values of EMG activity in the suprahyoid muscles in

limited, unlimited tongue movements, and free chewing in each subject.

Fig 12 Comparison of mean values of chewing cycle in limited of tongue

movements and free chewing.

Fig 13 Comparison of mean values of EMG activity in the suprahyoid muscles in

limited, unlimited tongue movements, and free chewing in each subject.

Fig 14 Scatter plots of masticatory efficiency and EMA in the suprahyoid



muscles during free chewing.
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Integrated EMG
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