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Abstraet=
Electromyographic studies on the masseter and temporal muscles during exchange
of the deciduous teeth

Lee, Jong Heun

Dept. of Oral Anatomy, Graduate School, Seoul National University
(Directed by Prof. Yu, Chong Duck)
Dept. of Physiology, College of Medicine, Seoul National University

(Directed by Prof. Shin, Dong Hoon)

" Electoromyographic studies were- performed on the action of the muscles of the temporomandibular
joints following exfoliation of the deciduous teeth.

The subjects examined, being 50 children betweenr the age of 6 and 13 years, divided into 5 groups..

They were;

1) Deciduous dentition were complete in the first group.

2) Deciduous incisors were missing in either upper or lower jaw in the second group.

3) Deciduous canmine and molars were missing in-the left side of either uppar or lower jaw in the
third group.

4) Deciduous canine and molars were missing in the right side of-either upper or lower jaw in the
fourth group.

5) Permanent dentition completed in the fifth group(except third molars).

Electronyogram was recorded .with 4 channel polygraph (Grass model VII modified for 7P 3).

Electrodes which were the cup-typed gold discs, "9 millimeters in the diameter, were located on the-

anterior, middle and posterior lobes of the temporal muscles, and also on the superficial and deep layers:

of the masseter muscles.

Paired electrodes were held by electrode cream so that they were pressed on the skin surface at.

right angle, adhesive tape being used to anchor them.
The distance of the pair electrodes was about 5 millimeters.
The results obtained were as follows:
1) In rest position of mandible;
All groups showed slight electrical activities in the muscles irivolved, but in the muddle lobe of tem-

poral muscle they were slightly higher.
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2) In molar occlusion of mandible;

High activity —anterior lobe of texﬁporal muscle and superficial layer of masseter muscle. Moderate
activity —deep layer of masseter muscle. Low activity —middle and posterior lobes of masseter muscle.

There were no differences among the first, the second and the fifth groups.

In the third group the muscle activity was weaker than that of the right, and in the fourth group

wopposite characteristics was revealed.

3) In incisal bite of mandreble;

‘Hight activity —superficial layer of masseter muscle.

"Modertae activity—deep layer of masseter muscle.

‘Low activity—anterior, middle and posterior lobes of temporal muscle.

The first, the third, the fourth and the fifth groups showed no differences but the second group
sshowed less activity than those of others.

4) In protrusion of mandible;

High activity—deep layer of masseter muscle

‘Moderate activity —superficial layer of masseter muscle.

Low activity —anterior, middle and posterior lobes of temporal muscle.

In the first, the fourth and the fifth groups, there were no differences in the activities, but the

:second group showed less activity than the others.

5) In retrusion of mandible;

High activits;-—deep layer of masseter muscle.

Moderate activity —superficial layer of masseter muscle.

Low activity —anterior, middle and posterior lobes of temporal muscle.

In the first, the third, the fourth and the fifth groups, there were no differences but the second

:group showed less activity than the others.

6) In lateral excursion of the mandible (either direction);

High activity —posterior lobe of temporal muscle.

Moderate activity —anterior and middle lobes of temporal muscle.

Low activity —superficial and deep layers of masseter muscle.

The muscle action potentials were ‘weaker than those of the right side in the third group and vice
‘ver’sa in the fourth group.

7) In chewing movement;

Temporal muscle activities were higher than those of masseter, especially in the middle-lobe of tem-
poral muscle the activity was highest.

Right side muscle activities were higher ‘than those of the left in the] third group and, on the

contrary, the left side was dominant over the right in the fourth group.
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Table 1. Classification of the subjects

Group 1; Deciduos dentition were complete.

Group 2; Deciduous incisors were missing in either upper or lower jaw.

Group 3; Deciduous canine and molars were missing in left side of either upper or lower jaw.

Group 4; Deciduous canine and molars were missing in right side of either upper or lower jaw.

Group 5; Permanent dentition completed.
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Fig. 2. Electromyograms of rest position of mandibletin:
the first group.

M.S.L.; superficial layer of left masseter muscle
M.D.L.; deep layer of left masseter muscle
T.A.L.; anterior lobe of left temporal muscle
T.M.L.; middle lobe of left temporal muscle
T.P. L.; posterior lobe of left temporal muscle
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Fig. 3. Electromyograms of molar occlusion (left) and
incisal bite(right) of mandible and integration
(below) of muscle activities in the first-group.

M.S.L.;
M.S.R.;.

superficial layer of left masseter muscle
superficial layer of right masseter muscle

(3) A ;g (incisal bite .of mandible)

ghete] ofzk doz vlon AR Folmle] P&
Aol TR EAA Bl FFT 9] 7}5@'
SRS vebigd z vk aEI S, A S, S5
T4 FHelod=h

Integration curve & Z =& 3 ‘ﬁ &5
T 4l &o] 70 ¢ volts, &
2 50 ¢ volts & el gl et
(4) 31} Aw--59 (Protrusion of mandible)
st k4 Al A SebEE Aoz AXLE
olz olwell AL Alofrt <kt PEsle Fulolrl

TAEE FEAYe] MY FHEIT vl =T
ZFolalet. det Aol A e EFZur} 1o
FHog FqEL L 4 9lglr}l. Integration curveR
AFEE mZ4 Fo] 804 volts, LWEZF o] 60 x volts
0] 91} '

) sk Ful-g-59] (retrusion of mandible)

ot AR gl AN Es e8] 2AGE
R D] Fu24 shobFe] AN g Eolrbe 5

volts, T

ﬁ?ﬁl&loiﬂ

(A3 A1 1969— 37

Qul olele] AR Aokrt It P AW TS
Ak AEA debda, theel 2 45 252 3y
o] 2=s]o]9lv}, Intergration & wZ 4 2o 120;4 volts,
2 B35 Z2FF Fgo] F4 60u volis o] g}

(6) 3FerE¥-59] (lateral excursion of mandIble)

sheter gl Auel A shehEe aa&zi_ *aomarj,-‘%

ol

‘(a) FHZ 29259 (left lateral excursion of mand1 ‘
ble): &5 F9k3-Foll A& A5 TAL Ao}t 43t A
4% sl HEz A3259 s S nolgy)
%3 A€ 2d A3 252 T4 7
BT vhie] B, AR £Hoed, aTAAE
] opshgi el

Integration ol 4 21 &5 Fdo] 150 ¢ volts, F
o] 70 p volts, el o] 40 p volts o] gl t}.

(B $= 2918529 (right lateral excursion of man-

dible): ¢35 FW2FNAE & TAL 3 0}7} ok} 4

MLSR.

M.D.L M.D.R.
— RIS gt e
T.AR,

M St e

THMR.

W*Mw Ww@ M

Fig. 4. Electromyograms of incisal bite of mandible /in
the second group.

M.S.L.; superficial layer of left masseter muscle
M.D.L.; deep layer of left masseter muscle
T.A.L.; anterior lobe of left temporal muscle
T.M.L.; middle lobe of left temporal muscle’
T.P. L.; posterior lobe of left temporal muscle
M.S.R.; superficial layer of right masseter muscle
M.D. R ; deep layer of right masseter muscle
T.AR.; anterior lobe of right temporal muscle
T.M.R middle lobe of right temporal -muscle
T.P.R.; posterior lobe of right temporal -muscle
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Fig. 5. Electromyograms of molar occlusion were com-
pared in the left and right sides in the third
group.

The right side activities were higher than those:
of the left.

M.S.L.; superficial layer of left masseter muscle:
M.D.L.; deep layer of left masseter muscle
T.A.L.; anterior lobe of left temporal muscle
T.M.L.; middle lobe of left temporal muscle
T.P. L.; posterior lobe of left temporal muscle
M.S.R.; superficial layer of right masseter muscle
M.D.R.; deep layer of right masseter muscle
T.A.R.; anterior lobe of right temporal muscle
T.M.R.; middle lobe of right temporal muscle -
T.P. R.; posterior lobe of right temporal muscle
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Fig. 6. Electromyograms of lateral excursion of mandible.
Right half (the third group)
Left half (the fourth group)
M.S.L.; superficial layer of left masseter muscle

M.D.L.; deep layer of left masseter muscle
T.A.L.; anterior lobe of left temporal muscle
T.M.L.; middle lobe of left temporal muscle
T.P. L.; posterior lobe of left temporal muscle
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M.S.R.; superficial layer of right masseter muscle
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T.A.R.; anterior lobe of right temporal muscle
T.M.R.; middle lobe of right temporal muscle
T.P. R.; posterior lobe of right temporal muscle

aoF H SE

Azt el ZAEL o] & 1949 Moyers o] &}
qA A5

Aoz o]-gH9oxn A EFe Fhel

2l 25¢ Rz, g, 23, JgFA9d9q AF4
o aFzFE AylE W FEd4 olgsel g
=5

A=x}e] Aol Aoke] gFow st Are F
<+ ZA=E 29z & Aol

D saetd 4

A AYTE 55l Hobe] w7} st Hdl
AE A= % oiAA gtk

AAA o2 vkt FEAGE ebligl oy ;e

wiehd &520] & BEAE Bl FFT
Ax 9ol ARFg gl Tl

d@A & Aalske A4 (tonus) we] ZH] FAE:

9 FALR Bop EFo] we] Foi Hi Aem



40 —OlFE Rl 2

M.S.L.

1
i

Fig. 7. Electromyograms of chewing movement of

-mandible obtained from either side, left or right
in-the: third -group..

M.S.L.; superticial layer of Jeft masseter muscle
M.D.L.; deep layer of left masseter muscle

T. A.L., anterior lobe of left temporal muscle
T.M.L.; middle lobe of left temporal muscle

T.P. L.; posterior lobe of left temporal muscle
M.S.R.; superficial layer of right masseter muscle
M.D.R.; deep layer of right masseter muscle
"T.A.R.; anterior lobe.of right temporal muscle.
T.M.R.; middle lobe of right temporal muscle
T.P. R.; posterior lobe .of right temporal muscle
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. Electromyograms .of moelar occlusion’ -of . madndi-
ble obtained from 'either side in the fourthZgr-
oup. The left side muscle activities were higher
than those of the right,

M.S.L.; superficial Tayer ‘of left -thdsseter muscle
M.D.L.; deep layer of left masseter muscle
T.A.L.; anterior lobe of left temporal muscle
T.M.L.; middle lobe of left temporal muscle
T.P.L.; posterior.lobe of left temporal muscle

. M.S.R.; superficial:layer of right masseter muscle |
M.D.R.; deep layer of right masseter muscle
T.AR.; anterior lobe of right temporal muscle
T.M.R.: middle lobe of right temporal muscle
T.P. R.; posterior lobe of right temporal muscle
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Fig. 9. Electromyograms of chewing movement obtained
from the left or the rlght side in the fourth

group.
The left side muscle activities were higher than-
those of the right.

M.S.L.; superficial layer of left masseter muscle
M.D.L.; ‘deep layer of left masseter muscle
T.A:L.; anterior lobe of left tempora] muscle
T.M. L middle lobe of left temporal muscle
T.P.L.; posterior lobe of left temporal muscle’
M.S. R ; -superficial layer of right masseter muscle -
M.D.R deéep- layer of right masseter muscle .
T.A.R.; anterior lobe of right temporal muscle
T.M. R middle lobe of right temporal muscle
“T.P.R.; posterior lobe of right temporal muscle
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Fig. 10. Elecuomyograms of molar occlusxon (Ieft) and
incisal bite (nght) of mandible in the fifth

group.
M.S.L.; superficial layer of left masseter muscle
M.S.R.; superficial layer of right masseter muscle
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