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Fig. 1. BioPak system/Bioresearch Inc., Milwau-
kee Wisconsin, USA)

Fig. 3. Wax patterns of upper and lower first
molars.

(Fig. 2).
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Fig. 2. All subjects” stone models were mounted
on a semi-adjustable articulator.

Experimental crown and onlay were

cemented on the upper and lower first
molar of the subject. Vertical dimen-
sion was not increased.
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Fig. 5. A)When the subject was asked to move toward the working side, B)the mandible
was guided by interfering crown and onlay on the balancing-side( 1) and any other
teeth were discluded.

Fig. 6. An Example of recording table of subject’s symptoms

Muscle Muscle Tenderness Tenderness
Date Headache Fatigue Tenderness in Joint in Teeth
1 + .
2. ++ +
[
J
14
. . Clicking Masticatory Phonetic Others,
Date Bruxism | Clenching Sound Disturbance Disturbance Subject symptoms
1 ++
2 ++
(
J
14
Note : + ; Slight reaction ++ ; Moderate reaction +++ ; Severe reaction
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Table 1. Mean values of velocity on “open wide and close fast” movement.

Velocity Period A ‘ B C D E

Openig velocity Mean 31347 291.13 295.40 291.00 296.47
{mm/sec) S.D. 30.82 21.13 2307 35.39 35.85

Closing velocity Mean 269.73 254.20 257.00 257.80 265.67
(mm/sec) S.D. 2192 54.53 3964 53.62 35.36

A : before experiment

D:

immediate after elimination of interference
E : 1 week after elimination of interference

B ! immediate after application of interference
C . 1 week after application of interference

A B

Fig. 7. An example of border movements in frontal plane. A} Before experiment.
Biimmediate after application of interfering crown and onlay on the subject’s left side. Latera
border movement toward right side was changed accoding to the interference’ 1.

Table 2. Mean values of velocity and mandibular displacement during gum chewing on the interference side.

Period A B C D E
Opening  velocity Mean 208.00 192.33 187.13 19353 202.00
(mm/sec) SD. 5557 2691 19.98 30.14 36.99
Closing  velocity Mean 17053 176.73 162.55 16153 176.25
(mm/sec) SD. 1552 43.18 4301 2976 21.49
Ant.-post. movement | Mean 891 8.41 757 7.26 737
(mm) SD. 204 1.60 2.73 1.9 2.26
Vertical movement Mean 21.04 18.39 18.31 18.99 17.65
(mm) SD. 380 153 249 320 172
Lateral movement Mean 493 451 429 493 4.89
(mm) SD. 1.70 1.32 1.3 164 1.89

Period AB.CD, and E are same as Table 1.
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Table 3. Mean values of velocity and mandibular displacement during gum chewing on the non-
interference side.

Period A B c D E
Opening velocity Mean 204.54 191.00 181.20 194.87 181.13
(mm/sec) SD. 20.20 23.34 34.37 31.04 22.50
Closing velocity Mean 14791 147.75 150.27 155.24 163.00
(mm/sec) SD. 50.75 29.94 19.52 38.86 4898
Ant.-post. movement | Mean 8.19 8.04 7.59 6.82 8.21
(mm) S.D. 1.36 2.04 1.74 2.23 1.9
Vertical movement Mean 19.50 18.81 18.06 18.29 18.63
(mm) S.D. 238 3.17 1.35 1.30 3.13
Lateral movement Mean 5.44 430" 5.51 559 5.40
(mm) SD. 1:29 0.81 2.57 2.10 164

Period AB,CD, and E are same as Table 1.

" is statistically significant (p<0.05).

Table 4. Mean values of  lateral movement Table 5. Mean values of lateral movement during
during gum chewing on the non- gum chewing on the non-interference
interference side in 3 out of 5 side in 2 out of 5 subjects. {mm)
subjects. mm)

- Period

~Perod | p I g\ c | D|E Subject AlBLCpDE
Subject : -
subject 1 513 1370 | 290 | 400 | 416 subject 4 540 | 460 | 980 | 690 | 507
subject 2 663 | 540 | 513 | 567 | 663 subject 5 347 | 333 | 526 | 310 | 363
subject 3 657 | 447 | 447 | 827 | 750 Mean 444 | 397 | 753 | 500 | 435
Mean 6.11 | 452 | 4.17 | 598 | 6.10
SD. 08 | 085 | 115 | 215 | 113 SD. 136 | 090 | 321 | 269 | 102
Period ABCD. and E are same as Table 1. Period AB,CD, and E are same as Table 1.

Fig. 8. Chewing patterns of subject 1 during gum chewing on the non-interference side.
A . Before experiment
B ' Immediate after application of interference
C 1 week after application of interference
D : Immediate after elimination of interference
E 1 week after elimination of interference
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. Frontal .

Fig. 9. Chewing patterns of subject 4 during gum chewing on the non-interference side.

A - Before experiment
B : Immediate after application of interference
C : 1 week after application of interference
D ! Immediate after elimination of interference
E : 1 week after elimination of interference
Table 6. Mean values of muscle activity on rhandibular rest position. v
Muscle Period 'A B ¢ D E
Temporal Mean 1.01 0.96 0.89 0.94 0.84
(Int. side) SD. 0.02 0.17 0.16 0.09 0.14
Temporal Mean 1.05 1.05 1.16 1.33 1.07
(Nonint. side) SD. 012 0.03 038 058 0.09
Masseter Mean 1.05 1.20 0.98 1.07 1.31
(Int. side) S.D. 0.20 047 0.40 007 045
Masster Mean 1.23 1.02 1.03 1.07 1.02
(Nonint. side) S.D. 032 0.07 0.18 007 005
Digastric Mean 1.21 1.23 1.02 1.22 1.12
(Int. side) SD. 028 015 0.36 025 0.14
Digastric Mean 11,04 1.05 0.98 1.31 1.30
(Nonint. side) SD. 0.09 007 024 048 053
Period AB,CD, and E are same as Table 1.
Int. side : Interference side Nonint. side : Non-interference side
AZA AFEESG HFEes A7 2 THp>0.05). A ZHA| 0] 5 FE LE FH A

A £45E B 9ATHp)0.05).

Az HEA ol $H0 53 T
oA RAAFRE Pol 135714 Tha 243G
Bk AA 1730 ReldB vEE SFoE
ol F7kshe e uglew felde

AN

540

A Pl PeldE FAHRA Bastec
(p<005). 339 AAANNE A $5o0l%
Fol L Pl E PASAD, ol 175
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Tl Z7bete] AA 13FAE Rl i w5



Table 7. Mean values of muscle activity during gum chewing on the interference side. (V)
Muscle Penod A B C D E
Temporal Mean 31.27 36.87 4567 41.73" 35.07
(Int. side) SD. 891 889 1561 1334 12.04
Temporal Mean 18.07 3373 30.87 28.40 22.20

(Nonint. side) ) 598 994 930 10.82 550
Masseter Mean 52.20 61.13 70.07" 55.87 53.87
(Int. side) SD. 2153 212 22.38 1995 21.27
Masster Mean 17.80 24.73 26.60" 25.07 21.47

(Nonint. side) SD. 11.29 20,01 10.87 19.38 10.27
Digastric Mean 13.73 18.40 1853 19.33 15.33
(Int. side) SD. 375 473 2.70 6.05 413,
Digastric Mean 18.93 2153 20.27 24.66 19.07

(Nonint. side) " SD. 405 722 312 9.46 961

Period AB,CD, and E are same as Table 1

Int. side : Interference side Nonint. side : Non-interference side

" are statistically significant (p<0.05).

Table 8. Mean values of muscle activity during gum chewing on the non-interference side. (V)
Muscle Feriod A B ¢ D E
Temporal Mean 26.20 30.33 36.07" 3467 21.73
(Int. side) SD. 10.78 6.07 1299 1211 519
Termporal Mean 28.20 39.26 32.40 31.60 30.60

(Nonint. side) S.D. 13.30 1081 789 768 1023 -
Masseter Mean 22.20 28.33 27.00 26.20 23.33
(Int. side) SD. 1291 1482 10.70 11834 11.80
Masster Mean 50.80 51.00 55.27 55.60 52.27

(Nonint. side) S.D. 16.27 290 13.35 2007 2351
Digastric Mean 1473 17.33 18.80 17.79 15.67
(Int. side) SD. 243 343 1.80 317 4%

 Digastric Mean 16.20 19.40 17.67 17.33 16.27

(Nonint. side) SD. 2.56 576 32 593 344

Period AB,C,D, and E are same as Table 1.

Int. side : Interference side

Nonint. side : Non-interference side
" are statistically significant (p<0.05).
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ABSTRACT

A STUDY ON THE CHANGE OF MANDIBULAR MOVEMENT AND
MASTICATORY MUSCLE ACTIVITY REFLECTED BY
BALANCING-SIDE OCCLUSAL INTERFERENCE

Yun-Jeong Lee, Nam-Soo Park, Boo-Byung Choi

Department of Prosthodontics, School of Dentistry, Kyung Hee University

The purpose of this study was to investigate the influence of balancing interference on the mandibular movement

and masticatory muscle activity. 5 subjects(male, average age of 24.3) without dysfuction in masticatory svstem were
selected. The balancing interference was provided by construction of cast metal crown and onlav on the upper and
lower first molars. Clinical examination, changes .ndibular displacement and velocity, .and muscle actvity were
recorded and analvzed by means of BioPak system(Bioresearch Inc., Milwaukee Wisconsin, USA).

The results were as follows .

. In clinical examination, various symptoms were reported by all subjects after application of interference. Almost

symptoms were subsided after elimination of interference.

. In the border movements in frontal plane, lateral border movement toward non-interference side was changed

according to the interference after application of interference. Immediately after removal of interference, border
movements’ pattern was recovered as same as before experiment.

. During gum chewing on the non-interference side, horizontal movement was decreased immediately after

application of interference(p<0.05). 1 week after application of interference, horizontal movement was more
decreased in 3 subjects and showed a chopping type masticatory stroke. But in 2subjects, horizontal movement
was increased to avoid interference.

4. In EMG of the mandibular rest position, no significant changes were showed in the experiment period(p>0.03).

[$2}

6.

. During gum chewing on the interference side, the activity of opposite temporal muscle was increased immediately

after application of interference(p<0.05). 1 week after application of interference, The activity of ipsilateral temporal
muscle and left and right masseter- muscles was increased (p<0.05). 1 week after elimination of interference,
increased muscle activity was recovered about the same level as before experiment.

During gum chewing on the non-interference side, 1 week after application of interference, the activity of ipsilateral
temporal muscle was increased (p<0.05). 1 week after elimination of interference, increased muscle activity was
returned about the same level as before experiment. V
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