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Table 1. Number, mean Age and sex distribution of subjects

Group . Normal Occlusion Class |11 Malocclusion
Sex ' Total
No. & Age Male Female Total Male Female Total
Number 21 5 26 14 6 20 48
Age 21.4 21.2 21.3 20.8 21.5 21.2 21.2
Min, 189 19.5 18.6 18.4 18.4
Max. 25.6 236 23.6 25.7 25.7
electrode, E/RE—K 53065)% 7|&H 33 B sgoenzg, BE AIL X177 Ao A
zAFoz Agagiedd, YAdFon i S 239 WA AALAE S0z 44
15me  seoldls A9 AAB(stainles  § AAdH. FFEH wT AZAF
steel ground plate, E/IG—~K 53065)% A}-& 2zAF7Y E lemz, ATAuZe A
it TR AL 2emE g, FADFL ofvhe]
HFA ] AR Fig. 1 3x).
2. 39| g% E AQlA AEF 2R sheteUTolA
ofef AlgHEHeno] o $8 AT} £
Garnick®# Liebman*®-& A=9] 9= 3t T2 aPlm mEe A3Xel garz
7 ESBAEY AL orlakr) Mol = d9d. 2gn seiYTez AT 23
A= Agold A ATHAs Tasn il obo|HT A YweoL Husgin

—— =distance in cm
o o =electrodes 1 cm apart

Fig. 1. Diagram of standardized electrode positions of temporal and masseter muscles (A),
supra-hyoid muscle group (close to the anterior belly of digastric muscle) (B).

AT: Anterior Temporal, PT: Posterior Temporal,
PM: Posterior Masseter, SH: Supra-hyoid Muscle Group.
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Table 2. Comparison of maximal mean amplitude (V) between normal occlusion and Class |11 malocclusion

in rest position and maximal biting.

Movement Rest Position Maximal Biting
Group Normal [oR1]] Normal C It
Sig. Sig.
Muscle Mean | SD Mean | SD Mean SD Mean SD
RAT 16.46 8.64 2485 13.79 * 643.00 311.48 405.75 285.96 *
LAT 18.23 10.90 2585 15.34 * 643.15 283.89 559.20 190.90
RPT 2523 11.69 1645 9.02 * 347,39 171186 21700 189.08 *
LPT 29.04 16.15 17.40 10.40 * 357.23 - 197.68 266.85 112.02 *
RAM 11.63 6.40 1554 9.09 723,09 373.81 477.25 22276 *
LAM 1219 7.32 1379 8.34 701.03 348.81 417.30 181.56 *
RPM 1556 9.57 1567 7.62 226.67 100.45 182.14 82.12
L.PM 16.32 7.80 1430 878 223.06 108.62 22339 105.16
S-H 18.26 4.80 1450 9.22 179.45 98.19 135.60 74.53

* . P< 0.05

REST POSITION
Normal occlusion Class Il malocclusion

- NU— T, S PV PRTERINEN  ae)
—— . . LAT W\Mﬁ/\m\w)\'

YN S N v S I B - S i e et i

A P Oy PN P, e e eV SH
- - RAM
. ; LAM
B ' RPM 200 .V
— e, | LPM 20mS

Fig. 4. Representive el¢ctromyogram of normal occlusion and Class III malocclusion in rest position
RAT: Right Anterior Temporal, LAT: Left Anterior Temporal, RPT: Right Posterior Temporal,
LPT: Left Posterior Temporal, = RAM: Right Anterior Masseter, =~ LAM: Left Anterior Masséter,
RPM: Right Posterior Masseter, LPM: Left Posterior Masseter, SH: Supra-hyoid muscle group.
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Fig. 6. Representive electromyogram of normal occlusion and Class III malocclusion in maximal biting.

RAT: Right Anterior Temporal,
LPT: Left Posterior Temporal,
RPM: Right Posterior Masseter,

LAT: Left Anterior Temporal,
RAM: Right Anterior Masseter,
LPM: Left Posterior Masseter,
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SH: Supra-hyoid muscle group
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chewing gum.

Table 3. Comparison of maximal mean amplitude (V) and duration {ms} in working and balancing side
between normat occlusion and Class |11 malocclusion at masticating of chewing gum,

Measﬁrement Maximal Mean Amplitude (V) - Duration {ms)
Group Normal cul Normal cli
Sig. Sig.
Muscle Mean | SD Mean | SD Mean sD Mean SD
WAT 479,00 272,77 310,30 119.28 * 206,54 52,66 341,75 99.25 *
BAT 382,73 13995 318.30 123.42 263.57 57.51 32375 111.31 *
WPT 293.42 14490 131.10 65.23 * 254,81 70.86 267.25 78.48
BPT 283.65 12490 205.65 124.86 224,23 46.71 264.50 85,93 *
WAM 732.23 40467 529.79 254.01 263.21 71.16 366.16 246.72
BAM 32471 17959 193.30 118.46 237,97 70.58 342,03  129.10 *
WPM 21497 18326 160.34 87.75 21746 56.10 221.42 101.16
BPM 12853 5132 141.18 67.85 . 191.24 39.90 23856 10892
S-H 22285 99.17 195,63 !97.72 336.90 64,22 438.44 283.04
WAT: ° Working Anterior Temporal WAM: Working Anterior Masseter
BAT: Balancing Anterior Temporal BAM: Balancing Anterior Masseter
WPT:  Working Posterior Temporal WPM:  Working Posterior Masseter
BPT: Balancing Posterior Temporal BPM: Balancing Posterior Masseter
S-H:  Supra-Hyoid Group * . p<0.05
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Fig. 8. Representive electromyogram of normal
mastication of the chewing gum.
WAT: Working Anterior Temporal,
WPT: Working Posterior Temporal,
WAM: Working Anterior Masseter,
WPM: Working Posterior Masseter,
SH: Supra-hyoid muscle group.
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Table 4. Comparison of latency {ms) and silent period duration {ms) in working and balancing side between

normal occlusion and Class {11 malocclusion at masticating of chewing gum,

Measurement Latency (ms) Silent Perjod Duration {ms)
Group Normal chl Normal cin
Muscl Sig. Sig.
uscle Mean SD Mean SD Mean SD Mean SD
WAT 435,19 79.44 482,72 195.31 8.87 410 15.35 8.58 *
BAT 467.31 87.52 559.44 204.56 * 11.73 5.92 15.37 6.72 *
WPT 47654 11748 588,33 185.33 * 10.71 5.45 14.83 3.81 *
BPT 498.46 114.16 577.22 181.27 11.94 5,68 15.68 4.80 *
WAM 479.02 123.63 481.05 209.04 10.35 5.92 16.47 7.92 *
BAM 478.53 132.99 486.04 198.87 10.34 5.97 19.57 10.27 *
WPM 493.33 133.40 52233 203.45 1044 6.42 16.56 9.45 *
BPM 521,08 134.28 527.80 200.54 11.68 9.88 17.07 1069 =~
S-H 34167 7236 397.00 83.87 *
WAT: Working Anterior Temporal WAM: Working Anterior Masseter
BAT: Balancing Anterior Temporal BAM: Balancing Anterior Masseter
WPT: Working Posterior Temporal WPM: Working Posterior Masseter
BPT: Balancing Posterior Temporal BPM Balancing Posterior Masseter
S-H :  Supra-Hyoid Group * . pP<0.05
A #E AR, $3 AnT, AFL,
800 N N - - - -
K &% AFF2, ¥F 457, $F FaT,
' ] [ ] 7 4l 3% Fma, +5 $352, 33 F352
500 bbb p o T
l l l a
&‘00 = - on SOVIRN DY [uSo—
g 30 * ¥
P *
200 . - ] * T

WAT BAT WPT BPT WAM BAM WPM BPM  SH
MUSCLES
Class I

Fig.10. Histogram of the latency (ms) of normal
occlusion and Class III malocclusion at

] Noemal

masticating of chewing gum.

3 F7F% 2y} (Table 4, Fig.11, Fig.
Az).
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MUSCIES

L3 Neema Closs 8
Fig.11. Histogram of the silent period duration
(ms) of normal occlusion and Class III
malocclusion at masticating of chewing
gum,
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Fig. 12. Representive electromyogram for comparison of the silent period duration between normal
occlusion and Class III malocclusion during mastication of the chewing gum. (Anterior temporal muscle)
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Table 5. Comparison of maximal mean amplitude (V) and duration {ms) between normal occlusion and Class
111 malocclusion at swallowing of peanuts. ‘

Measurement Maximal Mean Amplitude (UV) Duration (ms}
Group Normal ci Normal cim
Musc! Sig. Sig.
uscle Mean | SD .| Mean | SD Mean SD Mean sD
F\"AT 170.23 7522 116.70 66.85 636.39 229.19 678.88  314.18
LAT ' 18758 8425 111.856 52.33 64139 223.24 598.36 216.78
RPT 116,92 3554 41.70 25.86 * 598.73 183.65 49723 253.41
LPT 12231 49.12 89.60 32.35 * 574,66 239.11 564.08 234.01
RAM 309.33 246.48 171.72 101.14 654,28 243,51 1032.33 553.78
LAM 416.61 277.69 247.48 178.03 655.31 - 286,59 1177.49 48325
RPM 169.23 60.27 7851 26.65 573.60 252,84 87291 3Q5.95
LPM - 14645 5458 14471 67.03 . 574,15 25948 127358 559.06
S-H 275.82 128.04 249.04 10291 938,57 462.09 957.57 347.63
* : p<005 -
SWMWING -
Normal occlusion Class I malocclusion
e adiia) Wfpmwﬂm R AT P - " -
bmnspmprcs e bl - LAT et nbsA -
. N ey il RPT N " PR Y " i
an ok 3, .0_.‘ ‘Ll ‘n -y uy S o 'y FYY - LPT 1 1 " Iy Py { WP {
b eysnbigratianesy RAM  frmmmsnmntmmemtiuflhphirsipftinn s
B ~ LAM "“"""‘“WWFW
— Pophetasyichay e st scsn e g A b ss e
i RPM . WZOO N
' m
At LPM Ll L=500 vS

Fig. 15. Representive electromyogram of normal occlusion and Class III malocclusion during
swallowing of tht peanuts.
RAT: Right Anterior Temporal, LAT: Left Anterior Temporal, RPT: Right Posterior Temporal,
LPT: Left Posterior Temporal, RAM: Riél{t A'xirte'r'ibeassetyér»,  LAM: Left Anterior Masseter,
RPM: Right Posterior Masseter, LPM: Left Posterior Masseter, SH: Supra-hyoid muscle group
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AN ELECTROMYOGRAPHIC INVESTIGATION OF
MASTICATORY MUSCLES IN NORMAL OCCLUSION
AND CLASS IiIl MALOCCLUSION

Bo-Hoon Joo, Ki-Soo Lee, Young-Guk Park

Department of Orthodontics, College of Dentistry, Kyung Hee University

The purpose of the present study was to investigate the differences of EMG activity of the
masticatory muscles between normal occlusion and Class III malocclusion during various jaw
functions.

46 subjects of 18.4-25.7 years were employed in this study: 26 subjects were normal occlu-
sions, and 20 subjects were Class III malocclusions.

The EMG data from the anterior and posterior temporal, anterior and posterior masseter
muscles in both sides as mandibular elevators and supra-hyoid muscle group (close to the anterior
belly of digastric muscle in right side) as mandibular depressor were recorded with the Medelec
MS 25 electromyographic machine. The EMG recordings were énalyzed during mandibular rest
position, maximal biting, mastication with chewing gum, and swallowing of peanuts. All data
were recorded and statistically processed. ) .

1. The maximal mean amplitude of the anterior temporal muscle was stronger significantly
in Class III malocclusion than in normal occlusion, and then the posterior temporal was
weaker during mandibular rest position.

2. The maximal mean amplitudes in the anterior and posterior temporal muscles and the anterior
masseter muscle of Class III malocclusion was weaker significantly than that of normal occlu-
sion during maximal biting,.

3. During mastication of the chewing gum, the maximal mean amplitudes of Class III malocclu-
sion was weaker significantly than normal occlusion in the anterior and posterior temporal
muscles of the working sic_ie, and the duration of Class III malocclusion was longer in the
anterior temporal muscles of both sides, and the posterior temporal and the anterior masseter
muscle of the bglancing side. There were significant increasings of the latency in balancing
anterior temporal, working posterior temporal muscles and supra-hyoid muscle group of

Class III malocclusion. The silent period durations was 16.36 ms in Class III malocclusion
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while 10.76 ms in normal occlusion, which was statistically different (P < 0.05).

At swallowing of peanuts, the maximal mean amplitude of Class malocclusion was weaker
significantly in the posterior temporal muscle than that of normal occlusion. There was
no significant difference of duration between normal occlusion and Class III malocclusion.
The muscle activities of Class III malocclusion had a tendency of decrease less than normal
occlusion. And then the muscle activities of the anterior temporal and anterior masseter
muscles in Class III malocclusion showed the tendency of the increase more than other

muscles of Class III malocclusion.
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