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Table 1. Mean voltages of EMG of both masseter & sternocleidomastoid muscles of each subject during gum-
chewing on right & left sides.
{unit: pVv)
Chewing Side
Rt Chewing Lt Chewing
Muscle
Subject RtSCM RtMM Lt MM Lt SCM RtSCM  RtMM Lt MM Lt SCM
1 26.1 178.9 107.8 16.7 129 ‘1129 181.6 241
2 274 171.5 419 5.6 10.7 72.6 201.8 28.6
3 30.2 181.4 45.1 7.0 6.8 70.2 205.2 33.1
4 218 169.8 34.0 6.9 6.8 404 128.3 28.7
5 125 1796 711 5.5 42 52.4 195.9 15.6
6 19.7 129.6 71.7 7.2 6.6 34.8 172.0 18.7
7 10.3 142.4 66.8 4.5 39 62.1 127.3 8.6
8 8.1 168.4 41.7 2.6 27 59.9 191.7 10.3
9 16.0 168.3 93.5 75 7.3 101.3 148.5 18.7
10 19.7 145.2 95.3 6.7 4.7 50.7 175.3 192
1 213 202.2 95.8 9.7 28 30.2 144.3 20.3
12 292 228.4 43.6 7.2 4.6 29.4 215.6 38.8
13 13.6 160.2 19.4 2.6 3.2 15.2 151.6 16.2
14 19.3 146.8 427 5.1 6.1 54.5 162.4 173
15 15.2 169.4 81.2 9.4 5.4 56.8 126.8 17.6
16 143 165.6 323 2.8 35 33.7 1725 139
17 142 150.3 26.6 39 4.0 35.3 165.2 121
18 139 1371 43.8 4.2 33 28.4 132.8 16.7
Mean 18.49 165.84 58.57 6.39 5.563 52.27 166.04 19.92
S.D. 6.51 23.87 27.20 3.33 2.74 25.47 28.67 7.96
Rt Right, Lt : Left
SCM: Sternocleidomastoid muscle
MM : Masseter muscle
S.D. : Standard deviation
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Table 2. Correlation coefficient among Rt SCM, Rt MM, Lt MM and Lt SCM during gum-chewing on Rt or

Lt side.
Rt Chewing Lt Chewing
Chewing Non-chewing Non-chewing Chewing
side MM side SCM side SCM side MM
Non-chewing 0.1109 0.7478 0.7402 0.1629 Non-chewing
side MM (0.661) (<0.01) (<0.01) {0.518) side MM
Chewing 0.4893 0.5432 0.4657 0.4674 Chewing
side SCM (0.039) (0.020) (0.050) (0.050) side SCM
Rt: Right SCM: Sternocleidomastoid muscle ( ) : Pvalue
Lt: Left MM :  Masseter muscle
AR FAFETY §F 2o N 2F AAZe HFPFAAE $&2 aTFPR
42715 FAEAT A3 o33 e g4 (39.614V), & ITFYR(27.424V), FH=
€ 4z, #ASARA ARE mad FHAF FATEZ(10.424V), $2 FHFEZ(5.89
E2 7+9] WAL Singif F>0.052 21384 pV)EelRa, n3d Frld B& 449 7
o] %t} Z ZAEE A9 AAdH vl AAE ey
2, ol AL AA¥Ase] 13 AgAL T
22 A2t4] ¢ A7 e 2L 14 PANL doo

RtSCM = —3.64505+0.13347 RtMM
(Signif F=0.0393)
LtSCM=1.02724+0.09163 LtMM
(Signif F=0.0004)
& A4
RtSCM=1.37359+0.07948 RtMM
(Signif F=0.0004)
LtSCM = —1.63382+0.12979 LtMM
(Signif F=0.0505)

Rt : Right, Lt : Left
SCM : EMG value of sternocleidomas-
toid
MM  EMG value of masseter
(units : £V)
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Table 3. Mean voltage of EMG during isometric contraction according to biting force. (unit: UV}

muscle
biting Rt SCM Rt MM Lt MM Lt SCM
force (kg)

5 . 5.89 39.61 27.42 10.42
{3.28) (12.48) {10.46) . (5.09)

10 7.72 53.39 39.14 12.08
(3.83) (13.60) - (11.31}) {5.05)

15 9.61 66.81 49.14 13.25
{4.43) {15.56) {14.56) (5.51)

20 11.67 81.31 60.56 1494
(4.53) (18.61) (14.06) {5.20)

25 14.25 96.39 76.56 17.06
(4.35) (20.32) {14.21) (4.42)

30 16.33 112.25 88.33 19.00
{4.45) {23.17) (18.44) {4.28)

40 19.42 137.22 111.28 21.78
(4.69) (27.14) (21.66) (4.71)

50 22.03 161.86 133.83 23.86
(5.40) (30.27) (23.24) - (5.14)

60 24.94 186.83 159.56 26.72
(6.11) (30.91) (26.17) {5.15)

70 28.61 218.83 188.78 29.50
(6.96) (28.58) (30.57) (5.71)

Rt : Right, Lt: Left

SCM: Sternocleidomastoid muscie
MM :  Masseter muscle
( )}: S.D.
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— Abstract —

AN INTEGRATED EMG STUDY OF THE RELATIONSHIP OF
STERNOCLEIDOMASTOID AND MASSETER MUSCLES DURING
OCCLUSAL FUNCTION

Kyo Chul Kim, D.D.S., Boo Byung Choi, D.D.S., D.D.S.C.

Department of Prosthodontics, College of Dentistry,
Kyung Hee University.

The purpose of this study was to investigate the relationship between sternocleidomastoid
(SCM) and masseter muscles during occlusal functions by means of EMG- recordings of examined
muscles. ’

For the study, eighteen normal subjects were selected and the Bio-electric Processor EM2
(Myo-tronics Research, Inc., U.S.A.) with the surface electrodes was used to record the EMG
activity from the right and left middle of masseter and insertion of SCM of each subject during
right and left gum-chewing and isometric contraction by changing the biting force at right eccen-
tric position of jaw.

The amount of biting force ranged from § to 70kg during isometric contraction were meas-
ured by use of Jaw Force Meter. (Nihon Koden Kogyo, Japan.)

The results were as follows:

1. The activity onset of SCM and masseter-on the same side was almost at the same time, and
integrated EMG values of two muscles on the chewing side were higher than the same named
muscles on the non-chewing side during gum-chewing. (p < 0.01)

2. The regression correlation was not present between both masseters (p > 0.05), but between
both SCM muscles or muscles of two kinds on the chewing or non-chewing side. (p < 0.05)

3. The integrated EMG value of SCM on chewing or non-chewing side were about 10 ;arcent
of that of ipsilateral masseter.

4. Mean voltage of each examined muscles were almost proportional to biting force during
isometric contraction and the slope of voltage/biting force line was steepest at the ipsilateral
masseter, followed by contalateral masseter, ipsi- and contra-lateral SCM muscles.

5. Mean voltage of ipsilateral masseter was highest during isometric contraction, followed by
ipsilateral masseter, contra- and ipsi-lateral SCM muscles.



