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

‘ Narmal Occlusion Class 11 Malocclusion Total
Male Female Subtotal Male Female Subtotal
Number 21 5 26 20 6 26 52
Mean Age 214 21.2 213 22.6 21.5 22.3 21.8
Minimum 18.9 19.5 19.0 20.0
Maximum 25.6 23.6 289 223
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Fig. 1. Diagram of standardized

electrode
positions of temporal and masseter
muscles (A), suprahyoid muscle group
(close to the anterior belly of digastric
muscle) (B).

AT: Anterior Temporal,
Temporal, AM: Anterior Masseter, PM:

PT: Posterior

Posterior Masseter,
Muscle. Group.
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(4) A

olZA 3dled dojA A&A o] wisle] SAS
(Statistical Analysis System) Z 2 a2831& o)
4% FAAEE AYst] ALY F7 2
F FAgA 29 A stEEAY A4 A
5ol dd HEAY IFANE 4AEdln
student’s t-test®4 F F Alol9] =boll ofd
Tre4d€ A3 §3d.

. 7z

1. stetora

[+]

Seebgslold A4nAst 2% SAnY
A9 #$ 232, w2 % 4T A

jo P

Expansion

4

Fig. 2. Definition of measurements in this
study. The EMG recording of real time
(A) and expansion (B). 1. Maximal
Mean Amplitude 2. Duration 3. La-
tency 4. Silent Period Duration 5. Base
Line (Calibration Line)
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Table 2. Comparison of maximal mean amplitude (V) between normal occlusion and Class |1 malocciusion in

rest position and maximal biting.

Measurement Rest Position Maximal Biting

Group Normal Class 11 Differ. Normal Class Il Differ-

Muscle Mean SD Mean SD ence Mean SD Mean SD ence
RAT 16.46 8.64 14.15 7.22 643.00 | 311.48 | 728.56 | 287.37
LAT 18.23 10.90 12.77 6.42 * 643.15 | 283.89 | 717.93 | 275.44
RPT 25.23 11.69 43.44 34.87 * 347.39 | 171.16 | 557.23 | 300.81 | **
LPT 29.05 16.15 59.36 64.55 * 357.23 | 197.68 | 500.69 | 297.07 *
SH 18.26 4.80 13.74 8.11 * 179.45 98.19 65.83 50.29 | ***
RAM 11.63 6.40 8.87 3.39 723.09 | 373.81 | 496.72 | 284.01 *
LAM 12.19 7.32 10.23 454 701.04 | 348.81 | 5669.19 | 287.84
RPM 15.56 9.57 11.44 3.81 * 226.67 | 100.45 | 280.98 | 198.18
LPM 15.32 7.80 9.95 4.56 * 223.05 | 108.62 | 247.64 | 177.99

*  significant at the level of p < 0.05

* %

significant at the level of p < 0.01

*** significant at the level of p < 0.001

RAT: Right Anterior Temporal,
RPT: Right Posterior Temporal,
RAM: Right Anterior Masseter,
RPM: Right Posterior Masseter,
SH: Supra-hyoid muscle group.

LAT: Left Anterior Temporal,
LPT: Left Posterior Temporal,
LAM: Left Anterior Masseter,
LPM: Left Posterior Masseter,
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m Class T
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Fig. 3.

MUSCLE
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"LAM RPM
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RAT: Right Anterior Temporal,
RPT: Right Posterior Temporal,
RAM: Right Anterior Masseter,
RPM: Right Posterior Masseter,
SH: Supra-hyoid muscle group.
LAT: Left Anterior Temporal.
LPT: Left Posterior Temporal,
LAM: Left Anterior Masseter,
LPM: Left Posterior Masseter,

Histogram of the maximal mean amplitude (uV) of normal occlusion and Class II mal-
occlusion in rest position,
* Difference is significant at the level of P X 0.05.
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Fig. 4. Representative electromyogram of normal occlusion and Class II malocclusion in rest

position,
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RAT: Right Anterior Temporal,
RPT: Right Posterior Temporal,
RAM: Right Anterior Masseter,
RPM: Right Posterior Masseter,
SH: Supra-hyoid muscle group.
LAT: Left Anterior Temporal,
LPT: Left Posterior Temporal,
LAM: Left Anterior Masseter,
LPM: Left Posterior Masseter,

1200+
*
E Normal
1000+
Ctass I
800+
-3
3 6004 -
40041 VAR V1V -ty Ayt [
2004 A U | D1 -
O T T L T I-[F T T 1
RAT LAT RPT LPT SH RAM LAM RPM LPM
MUSCLE '
Fig. 5. Histogram of the maximal mean amplitude (uV) of normal occlusion and Class II mal-

occlusion in maximal biting.
* Difference is significant at the level of P £ 0.05.

MAXIMAL BITING

NORMAL

/va”vﬂwfﬁ,wwW\Mm—v\anww

Mwﬂwwﬂ%wvhdMWmﬂNMNMMw

‘] i gl

St v...\ PRy

b W\.}W\a» SWEISENY W

200uY

e

AT

-

AT

RPT

LPT

SH

n

AM

-

AM

RPM

LPM

20 msec

CLASS U

ﬂWWWMvMﬁﬁwwWVNWfWMVVHWMwVV

[ S emnn Aot N O DI P SN

A pafeponi gt A

W“MWMWWMMYW\WWWWWY
A A Aty

pwqﬁwwvmmmwwwmmmvwvwﬂ

RAT :Right Anterior Temporal
RPT: Right Posterior Temporal
RAM: Right Anterior Masseter,
RPM: Right Posterior Masseter,
SH: Supra-hyoid muscle group.
LAT: Left Anterior Temporal,
LPT: Left Posterior Temporal,
LAM: Left Anterior Masseter,

LPM: Left Posterior Masseter,

Fig. 6. Representative electromyogram of normal occlusion and Class II malocclusion in maximal

biting.
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Table 3. Comparison of maximal mean amplitude (V) and silent period duration {ms) in working and balancing
side between normal occlusion and Class || malocclusion at chewing gum.

Measurement Maximal Mean Amplitude (uV) Silent Period Duration (msec)
Group Normal Class I e Normal Class i1 .
Muscle Mean | SD Mean | S0 | onee | Mean | 5D Mean | 5D | e

WAT 479.00 | 272.77 | 509.92 | 230.52 8.87 4.10 26.52 15.18 il
BAT 382.73 | 139.95 | 392.41 207.75 11.73 5.92 26.04 15.88 rE
WPT 293.43 | 14490 | 38264 | 1 84;62 10.71 5.45 29.11 17.11 o
BPT 283.65 | 138.91 | 287.54 | 13891 11.94 5.58 24.40 13.41 rE
SH 22285 99.17 | 229.56 | 116.62

WAM 732.23 | 404.67 | 457.95 | 198.52 ** 10.35 5.91 19.50 10.16 il
BAM 324.71 | 179.69 | 294.71 | 206.11 10.34 5.97 24.57 14.79 F
WPM 214.97 | 183.26 | 214.87 | 123.25 10.44 6.42 22.33 9.77 e
BPM 128.53 99.17 | 148.23 81.16 11.68 9.88 22.50 9.09 b

* significant at the level of p < 0.05
** significant at the level of p < 0.01
*** significant at the level of p < 0.001

WAT: Woerking Anterior Temporal,
WPT: Working Posterior Temporal,
WAM: Working Anterior Masseter,
WPM: Working Posterior Masseter,

SH: Supre-hyoid muscle group.

MASTICATION
NORMAL

WAT
BAT

WPT

WAM

BAM

8 BPM

Fig. 7.

IOOuVl
500 wsec

CLASS H

e g I

o W‘»«w«w

N

%,._\4.._:4...;%4._.

BAT: Balancing Anterior Temporal,
BPT: Balancing Posterior Temporal,
BAM: Balancing Anterior Masseter,
BPM: Balancing Posterior Masseter,

WAT: Working Anterior Temporal
BAT: Balancing Anterior Temporal
WPT: Working Posterior Temporal
BPT: Balancing Posterior Temporal
SH: Supra-hyoid muscle group.
WAM: Working Anterior Masseter
BAM: Balancing Anterior Masseter
WPM: Working Posterior Messeter
BPM: Balancing Posterior Masseter

Representative electromyogram of normal occlusion and Class II malocclusion during

the chewing gum.
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*
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Y] class I
800+
3 600+
400+
200- JL%

WAT BAT WPT BPT SH WAM BAM WPM BPM
MUSCLE

WAT: Working Anterior Temporal
BAT: Balancing Anterior Temporal
WPT: Working Posterior Temporal
BPT: Balancing Posterior Temporal
SH: Supra-hyoid muscle group.
WAM: Working Anterior Masseter
BAM: Balancing Anterior Masseter
WPM: Working Posterior Messeter
BPM: Balancing Posterior Masseter

Fig. 8. Histogram of the maximal mean amplitude (uV) of normal occlusion and Class II mal-

occlusion at chewing gum.
* Difference is significant at the level of P £ 0.05.
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MUSCLE

WAT: Working Anterior Temporal
BAT: Balancing Anterior Temporal
WPT: Working Posterior Temporal
BPT: Balancing Posterior Temporal
SH: Supra-hyoid muscle group.
WAM: Working Anterior Masseter
BAM: Balancing Anterior Masseter
WPM: Working Posterior Messeter
BPM: Balancing Posterior Masseter

Fig. 9. Histogram of the silent period duration (ms) of normal occlusion and Class Il malocclu-

sion at chewing gum,
* Difference is significant at the level of P < 0.05,
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Table 4. Comparison of duration {ms) and latency (ms) in working and balancing side between normal occlusion
and Class |l malocclusion at chewing gum.

e

Measurement Duration (msec) Latency (msec)

Group Normal Class I Differ- Normal Class Il Differ.

Muscle Mean | SD Mean sSD ence Mean sSD Mean SD ence
WAT 296.564 | 52.66 305.07 73.22 435.19 79.44 | 429.62 | 108.27
BAT 263.57 | 57.51 293.14 58.94 467.31 87.52 | 435.19 | 106.85
WPT 254.81 | 70.86 207.24 69.93 * 476.54 | 117.49 | 436.41 98.63
BPT 22412 | 46.59 299.61 79.25 i 498.46 | 114.16 | 439.16 | 117.28
SH 336.80 | 64.22 371.92 | 123.89 341.67 72.37 | 323.01 | 123.88
WAM 263.21 | 71.16 318.08 90.33 * 479.02 | 123.63 | 39346 | 108.06 | *
BAM 237.87 | 70.58 316.19 59.96 el 478.53 | 13299 | 392.76 | .84.59 ( **
WPM 217.46 | 56.10 269.87 69.53 * 134.40 | 441.92 | 109.24
BPM 191.24 | 39.90 244.10 58.36 rxx 521.08 | 134.28 | 448,97 | 11843 | *

*  significant at the level of p < 0.05
** significant at the level of p < 0.01
*** significant at the level of p < 0.001

WAT: Working Anterior Temporal,
WPT: Working Posterior Temporal,

BAT: Balancing Anterior Temporal,
BPT: Balancing Posterior Temporal,

WAM: Working Anterior Masseter,
WPM: Working Posterior Masseter,
SH: Supre-hyoid muscle group.

BAM: Balancing Anterior Masseter,
BPM: Balancing Posterior Masseter,

6007 : Normal
Class I
500+
*
4001
IRl DB
§ 3004 ! Z
Y iy
7 7
200- - G sz el s -
)
100+ a7 SN7 =N = I 7 N g N
a7
% || % %

WAT BAT WPT BPT

MUSCLE

" SH WAM BAM WPM BPM

WAT: Working Anterior Temporal
BAT: Balancing Anterior Temporal
WPT: Working Posterior Temporal
BPT: Balancing Posterior Temporal
SH: Supra-hyoid muscle group.
WAM: Working Anterior Masseter
BAM: Balancing Anterior Masseter
WPM: Working Posterior Messeter
BPM: Balancing Posterior Masseter

Fig. 10. Histogram of the duration (ms) of normal occlusion and Class II malocclusion at chewing
gum.
* Difference is significant at the level of P < 0.05.
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BAT: Balancing Anterior Temporal
WPT: Working Posterior Temporal
BPT: Balancing Posterior Temporal
SH: Supra-hyoid muscle group.
BAM: Balancing Anterior Masseter
WPM: Working Posterior Messeter
BPM: Balancing Posterior Masseter

WAT: :Working Anterior Temporal
WAM: Working Anterior Masseter

ES class 1

E Normal

T

MUSCLE

WAT BAT WPT BPT SH WAM BAM WPM BPM

* Difference is significant at the level of P < 0.05.

gum,

Fig. 11. Histogram of the latency (ms) of normal occlusion and Class II malocclusion at chewing
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Table 5. Comparison of maximal mean amplitude (V) and duration {ms) between normal occlusion and Class
11 malocclusion at swallowing of peanuts.

Measurement Maximal Mean Amplitude (UV) Duration {msec)
Group Normal Class 1! Differ- Normal Class 11 ' Differ-
Muscle Mean | SD Mean | SD ence | Mean | SD Mean SD ence
RAT 170.23 | 75.22 | 297.49 | 201.60 ** 636.39 | 229.19 | 598.81 | 254.40
LAT 187.568 | 84.25 | 267.89 | 200.92 641.39 | 223.25 | 579.29 | 272.47
RPT 116.92 | 35.54 | 221.24 | 170.64 **® 598.73 | 183.65| 538.68 | 199.11
LPT 122.31 49.12 | 204.72 | 151.86 * 574.66 | 239.11 | 505.88 | 217.31
SH 275.82 | 128.04 | 269.31 | 116.67 938.57 | 462.09 {1165.21 | 368.65
RAM 309.33 | 246.48 | 258.00 | 217.16 654.28 | 243.51 | 692.17 | 205.10
LAM 416.61 | 277.69 | 177.72 | 146.17 Exx 655.31 | 285.59 | 719.77 | 238.84
RPM 169.23 | 60.27 | 116.69 | 108.18 * 573.60 | 252.84 | 575.36 | 211.34
LPM 146.45 | 128.04 | 124.17 | 140.06 574.15 | 2560.48 | 545.29 | 209.64

uv

*  significant at the level of p < 0.05
** significant at the level of p < 0.01
*** significant at the level of p < 0.001

RAT: Right Anterior Temporal,
RPT: Right Posterior Temporal,
RAM: Right Anterior Masseter,
RPM: Right Posterior Masseter,
SH: Supra-hyoid muscle group.

LAT: Left Anterior Temporal
LPT: Left Posterior Temporal
LAM: Left Anterior Masseter,
LPM: Left Posterior Masseter,
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Fig. 12. Histogram of the maximal mean amplitude (uV) of normal occlusion and Class II mal-
occlusion at swallowing of the peanuts.
* Difference is significant at the level of P < 0.05.
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Fig. 13. Histogram of the duration (ms) of normal occlusion and Class II malocclusion at swallow-

ing of the peanuts,

* Difference is significant at the level of P < 0.05.
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Fig. 14. Representative electromyogram of normal occlusion and Class II malocclusion during

swallowing of peanuts.
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— ABSTRACT -

AN ELECTROMYOGRAPHIC INVESTIGATION OF
MASTICATORY MUSCLES IN NORMAL OCCLUSION
AND CLASS il MALOCCLUSION

Yeon Kyung Kim, Ki Soo Lee, Young Guk Park

Department of Orthodontics, College of Dentistry, Kyung Hee University

Along with form and function relationship of craniofacial growth comes a concern for the
masticatory muscles with postnormal occlusion. It is the aim of this study to grope the certain
differences upon the electromyographic activities of the masticatory muscles between normal
occlusion and class II malocclusion during the varieties of oral functions.

26 persons of normal occlusion whose mean age were 18.9-25.6 years and another 26 persons
of class IT malocclusion whose mean age were 19.0-28.9 years served for this study.
® MS 25 EMG apparatus were taken

from the anterior and posterior temporal, and anterior and posterior masseter muscles of both

The electromyographic recordings processed by Medelec

sides, and suprahyoid muscles as well. Analyses of the data toward such specific activities as

mandibular rest, maximal biting, chewing guins and swallowing peanuts turned out the following

summary and conclusijons.

1. The maximal mean amplitude of the posterior temporalis showed significant augmentation
in class II malocclusion, however the anterior temporalis, posterior masseter, and supra-
hyoid muscles manifested meaningful diminutions.

2. Stronger posterior temporalis and weaker anterior masseter and suprahyoid muscles were
arranged in maximal biting with parameters of maximal mean amplitude.

3. The anterior temporalis of working side expressed smaller maximal mean amplitude in class
IT malocclusion. Significant swelling in duration were shown at anterior and posterior tem-
poralis of working side, and posterior temporalis of balancing side in class II malocclusion,
and marked reduction at anterior masseter of balancing side and posterior masseter of working
side as well. The lessened latency were expressed at anterior masseter of working side, and
anterior and posterior masseter of balancing side. Class II malocclusion group had significant
prolongation of silent period duration. Mean silent period duration of 10.75 msec in normal

occlusion and 24.37 msec in class II malocclusion were calculated.
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Significant augmentations of maximal mean amplitude while swallowing peanuts were yielded
at right anterior temporalis and posterior temporalis of both sides, however left anterior
masseter and right posterior masseter showed diminution. No significant differences in
duration showed at every muscle examined in class II malocclusion group.

Weaker masseter and stronger temporalis were suggested as characteristics of class IT mal-

occlusion.
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