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Electromyographic Study during Various Jaw Movements and Positions

— Normal Discharge Patterns of Masticatory Muscles in Humans —

Itaru NAGAI Ryoji TSUTSUMIDA and Gen-iku KOHAMA
Department of Oral Surgery, Sapporo Medical College
(Chief : Prof. G. Kohama)

In order to elucidate electromyographically the basic properties of masticatory muscles in humans,
electromyographic activity in the right and left masseter, anterior temporal and posterior temporal muscles
was recorded by means of surface electrodes during various jaw movements and positions. Recordings
were obtained from 4 males and 3 females with a normal occlusion who underwent various jaw movements.
The results obtained were as follows:

1) In the masseter muscles, strong discharges were observed during maximal anterior movement,
maximal end-to-end occlusion (incisor bite), maximal molar occlusion and right and left lateral move-
ments (opposite side to the movement) of the jaw.

2) In the anterior temporal muscles, strong discharges were obtained during right and left lateral
movement, maximal posterior movement and maximal molar occlusion. Weak discharges were observed
during maximal anterior movement and maximal end-to-end occlusion of the jaw.

3) In the posterior temporal muscles, strong discharges were observed during right and left lateral
movement and maximal posterior movement of the jaw. During maximal anterior movement and maximal
end-to-end occlusion of the jaw, however, discharges were only slightly observed.

4) The amplitude and frequency of the discharges recorded from the masseter, anterior temporal and
posterior temporal muscles during unilateral first molar occlusion increased in proportion to the bite force.

5) In the case of weak bite force (10 kg), the amplitude of the discharges recorded from the masseter
and anterior temporal muscles were somewhat large on the masticatory habit side when compared to the
non-habit side, regardless of the occlusal side, while in the case of strong bite force (40 kg), it was difficult
to recognize a difference in the discharges.

On the basis of these results, the functions of the masseter, anterior temporal and posterior temporal
muscles during various jaw movements and positions were discussed.
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Fig. 3 Electromyograms recorded during maximal
anterior movement.
Indications in figure are the same as stated for
Fig. 1.
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Fig. 2 Electromyograms recorded during maximal

jaw opening.

Indications in figure are the same as stated for

Fig. 1.

Fig. 4 Electromyograms recorded during maximal
posterior movement.
Indications in figure are the same as stated for
Fig. 1.
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Fig. 5 Electromyograms recorded during right lateral
movement.
Indications in figure are the same as stated for
Fig. 1.

Fig. 6 Electromyograms recorded during left lateral
movement.
Indications in figure are the same as stated for
Fig. 1.
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Fig. 7 Electromyograms recorded at maximal end-to
-end occlusion.
Indications in figure are the same as stated for
Fig. 1.

Fig. 8 Electromyograms recorded at maximal molar
occlusion.
Indications in figure are the same as stated for
Fig. 1.

Fig. 9 Electromyograms recorded at interocclusal
force by right first molar.. kg: bite force.
Indications in figure are the same as stated for
Fig. 1.
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Fig. 10 Electromyograms recorded at interocclusal
force by left first molar. kg: bite force.
Indications in figure are the same as stated for
Fig. 1.
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Fig. 11 Electromyograms recorded at right first molar
occlusion, when bite force transducer was in-
serted. Bite force: 10 kg.

Indications in figure are the same as stated for
Fig. 1.

Fig. 13 Electromyograms recorded at right first molar
occlusion, when bite force transducer was in-
serted. Bite force: 40 kg.

Indications in figure are the same as stated for
Fig. 1.
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Fig. 12 Electromyograms recorded at left first molar
occlusion, when bite force transducer was in-
serted. Bite force: 10 kg.

Indications in figure are the same as stated for
Fig. 1.

Fig. 14 Electromyograms recorded at left first molar
occlusion, when bite force transducer was in-
serted. Bite force: 40 kg.

Indications in figure are the same as stated for
Fig. 1.
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