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Abstract © It has been reported that the absolute muscle activity of working-side
masseter muscle and non-working temporal muscle is significantly lower than that of
healthy subjects during mastication in patients with internal derangement of the
temporomandibular joints. Also, it has been observed that the raw muscle activity of
lateral pterygoid muscles is lower. Although it seems obvious that use of normalized
muscle activity is more appropriate than raw muscle activity, there have been few reports
of determination of normalized muscle activity in such patients. The purpose of the
present study was to investigate the normalized muscle activity of masticatory muscles
during mastication in patients with internal derangement of the temporomandibular joint.

The subjects were 11 adults with unilateral internal derangement of the
temporomandibular joint (patient group) and 11 adults with normal occlusion without
temporomandibular disorders, matched by age and sex with the patient group (control
group). FEach subject unilaterally masticated standardized hard gummy jelly (patient
group, affected side; control group, right side). We recorded movements of the
mandibular central incisor point at a sampling frequency of 89.4 Hz, and recorded muscle
activities of the anterior temporal, masseter, anterior digastric and inferior lateral
pterygoid muscles at a sampling frequency of 2.56 kHz, using a six-degrees—of—freedom
jaw-tracking and EMG recording system. Each subject performed 5 maximum opening
and closing movements, in order to determine normalized muscle activities. Also, occlusal
forces and occlusal contact areas at maximum clenching in centric occlusion were
determined. Each measured parameter was tested for differences in mean between the
groups.

During affected-side mastication in the patient group, the normalized muscle activities
of the non-working side temporal muscles, the working-side masseter muscles and the
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working-side lateral pterygoid muscles showed significantly lower values than those of

the control group.

There was no significant difference in contact area between the

groups, but the maximum occlusal force in the patient group was significantly lower than

that of the control group. These results suggest that the activity of masticatory muscles

was adjusted so that excessive load was not applied to the temporomandibular joints

during mastication in patients with internal derangement of the temporomandibular joint.
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Table 1. Summary of subject

TMD group Control group
Age 249 = 0.7 244 £ 0.8
Number 11 11
(6males, 5females) (6males, 5females)
TM] ID* Uniateral None

*: Internal derangement of the TM]
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Fig. 1. Gnathohexagraph System™
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Fig. 2. Facebow, head frame and electrodes

Table 2. Cycle time during mastication in the control
group subjects (n=11) with and without intra
oral surface electrodes

With electrodes Without electrodes

S.D. SD.

0.06 0.08

Mean
0.89

Mean
0.90

Probability
0.75
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Fig. 3. Intra oral surface electrodes for lateral
pterygoid muscles
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Table 3. Normalized muscle activity of temporal muscle in each group (%)
TMD gruop (n=11)

Control gruop (n=11)

Side Mean SD. Mean SD. Probability
Chewing-side 184.2 95.1 120.8 80.5 0.11
Non-chewing-side 134.2 65.6 84.6 33.3 0.04

Table 4. Normalized muscle activity of masseter muscle in each group (%)
TMD gruop (n=11)

Control gruop (n=11)

Side Mean SD. Mean SD. Probability
Chewing-side 188.8 83.1 116.6 52.8 0.02
Non-chewing-side 126.3 70.4 89.2 34.3 0.13

Table 5. Normalized muscle activity of digastric muscle in each group (%)
TMD gruop (n=11)

Control gruop (n=11)

Side Mean SD. Mean S.D. Probability
Chewing-side 21.1 17.6 19.9 12.8 0.86
Non-chewing-side 24.6 16.8 19.3 10.8 0.39

Table 6. Normalized muscle activity of lateral pterygoid muscle in each group

(%)

Control gruop (n=11)  TMD gruop (n=11)
Side Mean S.D. Mean S.D. Probability
Chewing-side 44.7 17.3 304 13.6 0.04
Non-chewing-side 50.3 27.2 42.2 24.5 0.47

Table 7. Occlusal force and contact area in each group

Control gruop (n=11)  TMD gruop (n=11)
Measurements Mean SD. Mean SD. Probability
Occlusal force (N) 721.7 163.3 550.5 184.5 0.03
Contact area (mm? 28.9 19.1 26.2 20.1 0.76
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Fig. 4. Example of raw masticatory muscle activity
and vertical displacement of lower central
incisor point

A : Temporal muscle on the chewing side

B : Temporal muscle on the non-chewing side

C : Masseter muscle on the chewing side

D : Masseter muscle on the non-chewing side

E : Vertical displacement of lower central incisor point

F : Digastric muscle on the chewing side

G : Digastric muscle on the non-chewing side

H : Lateral pterygoid muscle on the chewing side

I: Lateral pterygoid muscle on the non-chewing side
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