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Purpose : The aim of this study was to examine the relationship between occlusal interference
positions and localizing EEG potential in each hemisphere.

Methods : Eight healthy dentates were selected as subjects. Electromyograms (EMG) from the
bilateral masseter and posterior temporal muscles and electroencephalograms (EEG) were
simultaneously recorded and analyzed before and after mastication of kamaboko. Twelve sessions
were carried out : the control (Cont), just after (JA), 1~7 days later after wearing the interference
(1~7 DL), just after removing the interference (JAR) and 1~2 days after removing the
interference (1~2 DLAR).

Results : The peak of decreasing masticatory muscle activity during non-interfering side
mastication appeared later and continued to decrease, compared to interfering side mastication.
EMG coordination pattern was affected by restraint of masseter activity during the interfering side
mastication, and by restraint of posterior temporal activity during non-interfering side
mastication. After mastication, % a in EEG decreased, and % S8 significantly increased compared to
before mastication. %8 increased later during non-interfering side mastication. %a after
mastication showed no significant change in either hemisphere. However % /S after mastication
were significantly higher in the left hemisphere than the right regardless of the mastication side.
In addition, hemispheric differences of %83 appeared later in non-interfering side mastication
compared to interfering side mastication.

Conclusion : The experimental occlusal interference affected the %3 of the left hemisphere, and
fluctuation of %8 agreed with EMG appearance. It suggests that impulses from occlusal
interference projected to hemisphere activity opposite to the interfering side.
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Fig. 1. International 10-20 electrode system
standard
EEG data divided into right and left
hemisphere except for central (Fz, Cz, Pz).
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Fig. 2. The schema of topography analyzed before and after mastication.
EMG artifacts are contaminated in topography during mastication.
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Table 1. Repeated measurement analysis of variance table for mean voltages of
bilateral masseter and posterior temporal muscles during mastication

df Sum of square Mean square F-value P-value
Session 8 79114.14 9889.27 4.52 < 0.0001
Mastication side 1 1826.89 1826.89 0.84 0.36
Session
% Mastication side 8 5637.54 704.69 0.32 0.96
Error 1 120 262645.46 2188.71
Muscles 3 58341.49 19447.16 42.64 <0.0001
Muscles X Session 24 10018.44 417.44 0.92 0.58
Muscles X Mastication side 3 6051.02 2017.01 4.42 0.0045
Muscles X Session
X Mastication side 24 454293 189.29 0.42 0.99
Error 2 360 164190.39 456.08
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Fig. 3. Daily change of mean voltages by
masseter and posterior temporal activity
during interfering side and
non-interfering side mastication.

JA : Just after applying the interference
DL : Number of days later after applying
the interference

JAR . Just after removing the
interference

DLAR : Number of days later after
removing the interference

C.I.: Confidence intervals
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Fig. 4. Bilateral coordination pattern of masseter
and posterior temporal muscle activity
during interfering side mastication
W-Tp : Working side posterior temporalis
W-Mm : Working side masseter
B-Mm : Balancing side masseter
B-Tp : Balancing side
temporalis

posterior
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Fig. 5. Daily change of mean voltages according to each muscle during interfering side mastication
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Fig. 6. Bilateral coordination pattern of masseter
and posterior temporal muscle activity
during non-interfering side mastication
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Fig. 7. Daily change of mean voltages according to each muscle during non-interfering side mastication

Table 2. Summary of P-value from repeated measurement analysis of variance
table for % a and % 8 of EEGs before and after mastication

P-value P-value
Mastication side interfering side non-interfering side
frequency % a % B % a % B
Daily changes <0.0001 <0.0001 <0.0001 <0.0001
Before and After <0.0001 <0.0001 < 0.0001 <0.0001
Hemisphere 0.3935 <0.0001 0.7226 <0.0001
DT nges <0.0001 <0.0001 <0.0001 <0.0001
Before mastication [l After mastication Before mastication BB After mastication
% %:p<.05 % *:p<.05
o RETAN ANA s AN nno

1:95%C. 1. 1:95%C. 1.

*

2

DL DLAR DL DLAR
Fig. 8. %a of EEGs before and after mastication Fig. 9. %8 of EEGs before and after mastication
on the interfering side according to on the interfering side according to
experimental day experimental day
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