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Fig. 1. Velocity and distance in each plane displayed with BioEGN on frontal border movement in
control subject.
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Fig. 2. Mark on lateral excursive paths for calculation of BioEGN Reproducibility Index(BER! in
control subject,
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Table 1. Mean value of velocity of each mandibular movement by gender (mm/sec)

Gender
Type of Male Female
movement
o o Control G. 349 * 1638 174 * 1251 x
utward movement on latera Patients G. | 499 * 1590 | 477 * 1851 NS
excursion
p * NS
v el Control G. 498 * 1397 576 + 1453 NS
nward movement - on late Patients G. | 547 * 2018 | 517 * 1887 NS
exXcursion
p NS NS
. ) o Control G. | 1920 £10414 | 2242 * 4130 NS
Opening on wide opening an Patients G. | 2059 * 8299 | 1520 * 6322 -
closing
p NS *kk
Closi J o Control G. | 2714 * 7646 | 27120 * 6852 NS
osing on wide opening an Patients G. | 2075 * 7431 | 1749 * 69.00 NS
closing
p * sk ok
, _ ] Control G. 917 + 5234 | 1160 * 4260 NS
Opening on sagittal border Patients G. | 1267 + 7233 | 1044 + 5498 NS
movement
p NS NS
Closi ol o Control G. 764 * 1688 772 * 3068 NS
osing on sagittal border Patients G. | 1170 + 8039 | 1213 * 5752 NS
movement
P * *kk
oneni toral bord Control G. 814 + 4204 | 1026 + 3534 NS
ning on frontal border Patients G. | 1186 * 6116 | 1118 * 51.99 NS
movement
p NS NS
Closi . Control G. | 1676 * 6474 | 1803 * 59.92 NS
0SIng on rontal border Patients G. | 1563 + 7481 | 1500 * 67.16 NS
movement
p NS NS
, N Control G. 309 * 1209 347 + 842 NS
Opening on horizontal border Patients G. 436 + 1511 44 * 1626 NS
movement
p * Rk k
o —— Control G. 418 * 1315 395 + 1191 NS
osing on horizontal - border Patients G, | 488 + 17.02 425 * 1609 NS
movement
D NS NS
Control G. %2 + 1327 272 + 1039 NS
Opening on swallowing Patients G. 407 £ 26.22 348 £ 21.89 NS
p £ *
Control G. 85 * 11.29 %3 * 1289 NS
Closing on swallowing Patients G. 347 £ 1441 289 = 15651 NS
p NS NS
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AAR F A7) 7158 AAFEF 2 W3
579 o) DY WEE o] &3t WA R
F 248 A (BiocEGN  Reproducibility Index,
BERDE t&sta AEA & B8t ch(Fig. 2).
ool RA L Bt W RE ABE &
EE FAHLREY Hlm, EAHAOH FAH
2ol SAS/stat TE10] o] &HUTH FA
A 2l9 folFEE &3 2ot NS not signi-
ficant, *:p<0.05, **:p<0.01, ***:p< 0.001
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Table 2. Comparison of velocity between opening and closing movement {(mm/sec)

mm\ent\\ Phase Opening Closing p

Control G. 432 + 1439 50 * 1459 *ok

on lateral excursion Patients G. 482 * 1780 524 * 19.12 NS
D NS NS

Control G. 2142 * 6698 2718 * 69.68 ok

on wide opening and closing Patients G. 1657 £ 7215 1832 = 71.33 NS
p ok Ak

Control G, 1079 + 4663 769 t 2656 ok

on sagittal border movement Patients G. 1099 + 60.04 1202 + 63.40 NS
) NS kK

Control G. %5 = 383H 1760 * 60.74 *hok

on frontal border movement Patients G. 1135 £ 54.07 1516 £ 6870 ok
p * NS

Control G. 334 £ 976 402 * 1216 *

on horizontal border movement Patients G. 42 * 1589 440 * 1644 NS
p ok ik NS

Control G. 265 * 11.24 214 * 1221 NS

on swallowing Patients G. 36.3 = 23.00 E 303 = 1608 *
p Aok ‘ NS
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Table 3. Comparison of velocity of each mandibular

movement by clinical diagnosis in patients

(mm/sec)
Clinical
diagnosis D DJD MD Inflammation Sequence
Type of group (1) | group (2) | group (3) | group (4) p of velocity
movement
Outward movement 481 44.1 493 585 NS 4-3-1-2
on lateral excursion +19.19 1135 +10.32 2270
Inward movement 531 458 53.1 62.3 NS 4-3-1-2
on lateral excursion +20.80 + 857 +10.85 +24.46
Opening on wide opening 163.1 166.1 1766 1623 | NS 3-9-1-4
and closing +72.82 7305 +83.96 +66.66
Closing on wide opening T 186.4 155.3 2027 186.5 NS 3 4-1-2
and closing 7470 +54.62 +79.94 16756
Opening on sagittal border 104.8 5.8 140.9 114.7 NS 3-4-1-2
__movement +56.72 +64.04 +4984 +57.49
Closing on sagittal border 1203 106.1 1276 1215 NS 3-4-1-2
movement +63.28 +60.39 +76.39 +56.90
Opening on frontal border 107.4 101.8 1474 127.3 NS 34-1-9
movement 5270 | *£39.24 +45.30 +75.28 |
Closing on frontal border 151.6 1289 1854 1362 | NS 3-1-4-2
movement *70.86 14752 +80.54 +57.07
Opening on horizontal border 445 40.3 484 442 NS 3-1-4-2
movement +16.72 +17.89 *1151 +10.87
Closing on horizontal border 45,0 39.2 480 415 NS 3-1-4-2
movement +17.47 *11.29 +20.80 + 950
. . 33.8 49.3 379 258
Opening on swallowing +16.48 4413 +9414 +1559 NS 2-3-1-4
Closing on swaliowing + 1?2)92é + 22532 + 13352 112.4:; NS | 2-3-1-4

ID: Internal derangement, DJD:
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Table 4. Comparison of velocity of each mandibular movement by lateral guidance pattern in

patients (mm/sec)
Angle’s classification 1
T " Class I Class I Class III . Sequence of
ype o - S} 2) 3) velocit
movement T Y
Outward movement on lateral - )
. 550%2339 | 445%14.00 B4+ 1238 | wex | 1-3-2
excursicn
Inward movement on lateral 59942003 | 49941883 | 467+1603 | 1-2-3
excursion
Opening on wide opening and 16276528 | 15597756 | 182646428 | NS | 3-1-2
closing
Closing on wide opening and . .
o 19066868 | 179417908 | 18006261 NS 1-3-2
closing
Opening on sagittal border 11045643 | 97246182 | 13785688 | NS | 3-1-2
movement .
Closing on sagittal border 120646437 | 11545676 | 13247742 | NS | 3-1-2
movement
Opening on frontal border 1100£5283 | 1061%54.19 | 1376%5342 | NS | 3-1-2
movement
Closing on frontal border 155447627 | 142646722 | 1666+6109 | NS | 3-1-2
movement
Opening on horizontal border 43741385 | 429+1396 | 479+238 | NS | 3-1-2
movement
Closing on horizontal border 474+1923 | 416+1346 43+1779 | NS 1-3-2
movement
Opening on swallowing ( 303+2454 | 325%1778 | 3802974 | NS 1-3-2
-+
Closing on swallowing ( 33.1%1754 28911475 28611722 NS 1-2-3
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Table 5. Comparison of velocity of each mandibular movement by Angle’s classification in

patients(mm/sec)

Angle’s classification
Class I Class II Class III Sequence of
Type of 1 (2) (3) P velocity
movement

Outward movement on lateral 461+1859 | 729% 666 | 433+ 868 | x| 2-1-3

excursion

Inward movement on lateral 52241882 | 709%1326 | 45711494 | s+ | 2-1-3

excursion

Opening on wide opening and 160.0+69.18 | 205616975 | 157.1+7373 | NS | 2-1-3

closing

Closing on wide opening and 186746795 | 197.1+8093 | 1686+7524 | NS | 2-1-3

closing

Opening on sagittal border 11135967 | 1120+6685 | 1069+6250 | NS 2-1-3

movement

Closing on sagittal border 1323£6506 | 95844651 | 100746014 | NS | 1-3-2

movement

Opening on frontal border 113644975 | 11507511 | 113.1+5083 NS 2-1-3

movement

o

Closing on frontal border 152746789 | 15404857 | 14956874 | NS 2-1-3

movement

Opening on horizontal border 455117565 | 47.0+1400 295+112% | NS 2-1-3

movement

Closing on horizontal border 438+1521 | 43+1816 | 450%1974 | NS | 3-2-1

movement

Opening on swallowing 34.7+21.95 4413519 35912032 NS 2-3-1

Closing on swallowing 204*16.87 35612072 300x12.35 NS 2-3-1
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Table 6 Correlation between velocity and variables related to mandibular movement
Opening Opening Closing time Resting
Variables velocity on velocity on muscle
anables \ lat. excursion swallowing activity(TA/MM)
TLR 027
Resting muscle 0.29°
activity(SCM) )
PRI 0.25° -0.28" 029" / 036"
BERI 0.36
TLR : Total left-right statistics, PRI : Pantronic reproducibility index,
BERI : BioEGN reproducibility index, TA @ Anterior temporalis,
MM : Superficial masseter, SCM : Sternocleidomastoid muscle
Table 7. Correlation between velocity and muscle activity (TA / MM)
™ Velocity on Velocity on Velocity on
Muscle . .
.. lat. excursion frontal border move. swallowing
activity
in rest -032" / 042" /032
(closing) (opening)
on clenching -0.30° / -0.28 -0.34" /
(opening) (opening)

Table 8. Correlation between velocity and distance in each plane on wide opening and closing

Distance Frontal Frontal Sagittal  Sagittal Sagittal Horiz.  Horiz.
Velocity vertical lateral slant protrusion retrusion right left
Opening 044™ 0.50™" 0.42™ =027
Closing 0.32" 0.37™ 0.38"™
Table 9. Correlation between velocity and distance in each plane on swallowing

Distance Frontal Frontal Sagittal Sagittal
Velocity vertical lateral vertical lateral
Opening 027 039" 038"
Closing 034 0.26" 0.43™ 051"
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- ABSTRACT -

A Study on the Velocity of the Mandibular Movement
in Patients with Temporomandibular Disorders

Chan Jung, D.0.S, M.S.D., Kyung-Soo Han, D.D.S., M.S.D., Ph.D.

Dept. of Oral Diagnosis and Oral Medicine, School of Dentistry, Wonkwang University
- Wonkwang Dental Research Institute

The aim of this study was to investigate the relationship between velocity and factors which could affect the
velocity of mandibular movement. For this study, 30 dental students without any masticatory signs and
symtoms and 90 patients with temporomandibular disorders(TMD) were selected as the control group and the
patients group, respectively. After determining Angle’s classification and lateral guidance pattern of occlusion,
clinical examination for TMD was performed.

Velocity and distance of mandibular movements were recorded with BioEGN, reproducibility index of lateral
excursions was evaluated by Pantronic(PRI) and BioEGN(BERI), electromyographic(EMG) activity in
masticatory and cervical muscles were measured with BioEMG, and occlusal contact time and cross-arch
unbalance(Total left-right statistics, TLR) on clenching were recorded with T-Scan, respectively. The results
of this study were as follows :

1. Velocity in the patients was faster than that in the controls in most mandibular movements , but on wide
opening and closing movement, result was reverse.

2. Velocity on closing movements were faster than that on opening movements in the control group and a
similar tendency was also shown in the patients group.

3. Patients with muscle disorders showed a tendency to have the highest value of velocity of all diagnostic
subgroups, while patients with degenerative joint diseases showed a tendency to have the lowest value.

4. Patients with canine guidance showed a tendency to have the highest value of velocity in three subgroups
by lateral guidance pattern, while patients with group function showed a tendency to have the lowest value.

5. BERI had a positive correlation with opening velocity on lateral excursions, while TLR had a negative
correlation with opening velocity on swallowing.

6. EMG activity on clenching in masticatory muscles had negative correlation with opening velocity on border
movements, and on swallowing, while the activity in rest correlated positively with opening velocity on
border movements.

7. There were positive correlation between the velocity and the distance in long components of mandibular
trajectory.
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