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Abstract : The objective of this study is to make sure whether class I mechanics with class It
elastics causes some abnormal stimuli on stomatognathic muscles, antigravity muscles, and
equilibrium function or not, and if there are some abnormal stimuli on those things, whether they
are temporary actions or permanent.

A pair of oral appliances (Clear retainers) with class I elastic, havivg a pull of two hundred
gram, for one side which attached lingual buttons for hooks was applied to five volunteer healthy
adult men and changes of the electromyogram (EMG) and the electrogravitiogram (EGG) with the
stabilometer were observed continuously.

Total length (cm), Length/Time (cm/sec), Length/Envelope area (1/cm), Rectangle area (cif),
Envelope area (cif), Root mean square area (cif), Deviation of mean of X (cm), and Deviation of mean
of Y (cm) were analyzed from the EGG.

The electromyographic activity of the anterior part of the temporal muscle, the center part of the
masseter muscle, the center part of the sternocleidomastoid muscle, the posterior part of the
trapezius muscle, and the center part of the gastrocnemius muscle were recorded simultaneously.

The results of this study are indicated as follows:

1. It was recognized tendentiously that an orthodontic force with classlelastics caused an
unstable equilibrium function one day after application but then it adapted to the human body
immediately.

2. An appropriate orthodontic force with classIi elastics was considered also from subjective
symptoms that there was not a possibility which could cause serious obstacle to the human body.

3. Taking the EGG continuously while the mandibular position is changeable indicated the
possibility which will become important information for having a harmonious mandibular position
with the human body and allow dental treatment to progress smoothly.

Key words : class I elastics, equilibrium function, electrogravitiogram (EGG), electromyogram
(EMG)
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Fig. 1. Occlusal view of upper component of oral
appliance (Clear retainer) with lingual

buttons as elastic hooks (arrows).
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Fig. 2. Lateral intraoral view of upper and lower
components of oral appliances (Clear
retainers), showing class Il elastic (arrow).
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( Analysis of EMG (Electromyogram) )

Oscilloscope
VC-630G

[Analysis of EGG (Electrograviliogram)j
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Fig. 3. System block diagram of EMG and EGG.
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Table 1. Blood pressure, heart rate, and body temperature during the experimental period.

Subject Blood pressure (mm Hg) Heart rate (/minute) Temperature (°C)
Max. 155.00 / 94.00 90.00 36.70
Med. 142.50 / 84.50 83.00 36.50
A Min. 130.00 / 61.00 74.00 36.20
Ave. 140.89 / 83.07 81.79 36.49
S. D. 5.78 / 7.07 4.62 0.15
Max. 137.00 / 82.00 85.00 37.30
Med. 118.50 / 68.50 75.00 36.60
B Min. 101.00 / 48.00 64.00 36.00
Ave. 118.21 / 67.79 74.96 36.63
S. D. 8.53 / 7.52 5.55 0.33
Max. 148.00 / 95.00 75.00 36.80
Med. 127.50 / 63.00 61.00 36.20
C Min. 112.00 / 52.00 52.00 35.60
Ave. 129.57 / 64.07 61.86 36.17
S.D. 10.04 / 9.15 4.32 0.36
Max. 139.00 / 81.00 76.00 36.70
Med. 126.50  / 74.50 70.00 36.30
D Min. 110.00 / 67.00 63.00 35.80
Ave. 126.93 / 73.61 68.86 36.28
S.D. 7.38 / 4.37 3.10 0.24
Max. 146.00 / 88.00 95.00 36.90
Med. 132.00 / 81.00 85.00 36.45
E Min. 113.00 / 66.00 65.00 35.60
Ave. 132.75 / 79.71 84.11 36.41
S.D. 6.73 / 5.95 6.64 0.37

Max.: Maximum.

Med.: Median.

Min.: Minimurm.

Ave.: Average.

S. D.: Standard deviation.
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Table 2. The measurement of overjet and overbite before application of class II elastics, RA 0, and two

months after RA 0.

Subject Berore app. RA O 2M after RA 0
A Overjet (mm) 2.55 2.30 2.60
Overbite (mm) 3.95 3.30 4.00
B Overjet 4.10 3.40 4.05
Overbite 3.70 2.50 3.30
c Overjet 3.70 2.90 3.85
Overbite 3.20 1.90 3.30
D Overjet 3.50 2.50 3.50
Overbite 5.20 4.00 5.10
E Overjet 1.65 0.90 1.75
Overbite 0.95 0.80 1.00

Before app.: Before application of class1I elastics.

RA 0: Just removed all oral appliances.
2M after RA 0: Two months after RA 0.

Table 3. Subjective symptoms during the experimental period.

Period Subject : A B C D E
] Discomfort
. TMIJ: pain Migraine, Body: fatigue, Stagger Discomfort
Incisors: pain
Shoulder: stiffness,
3 Incisors: pain Body: fatigue, Fever, Masseter m.: pain
EL
Incisors: pain
5 Incisors: pain Body: fatigue, Masseter m.: pain Shoulder: stiffness,
Incisors: pain Masseter m.: tonus
7 TM]: fatigue,
Shoulder: stiffness
0
) Masseter m.: pain,
Sternocleidomastoid m.: tonus
RA
3
5
7

EL : The period of the oral appliances with class II elastics.

RA : The period of the removed all oral appliances.

m. : muscle
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One-way Repeated—Measures ANOVA (p<0.05). Each point represents the average + S. E.
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Fig. 7. The relation between the stomatognathic muscle function system and the equilibrium sense.
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