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Table 1. Demographics of subjects
Group Number Mean age (yrs.) Range(yrs.) p
Patients 115 259 * 12.04 12 - 65
NS
Control subjects 35 238 £ 183 19 - 31
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Printed by Wongwang University, Oral Diagnostics Patient: HUNSIL HONG, Recorded on 02/05/1993,

R - SLANT FRONTAL - L

C -VELOCITY -O

L. .......HorizontalRotations . . .. . .... ...

0.9°RF_ . .q7.2°LF

Vertical: 10 mm per division Lateral: 10 mm per division Velocity: 250 mm/Sec per division

OPEN TO CLOSE
X-¥ .

Fig. 1. Display of mandibular movements in various two dimentional planes
Velocity O, C : Mandibular opening(O), closing(C) velocity
Slant frontal R, L : Frontal vertical distance and lateral distance to right, left side

Horizontal rotations : RF - Right side forward,

plane
Frontal rotations :

LF - Left side forward in horizontal

LU - Left side down, RU - Right side down in frontal plane
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Table 2. Mean value of mandibular rotational torque movements in each movement

Patients Control subjects p
Frontal Vert.distance 355 £ 755 380 = 424 <0.01
_ (mm) Lat.distance 20 * 313 231 * 137 NS
Wide Horiz. Rt. ant. rot. 1.8 + 107 1.1 + 041 <0.001
opening and .
closure € Lt. ant. rot. 6.5 i’ 2.82 856 T 311 <0.002
Frontal Lt. down. rot. 3.7 £ 280 38 £ 223 NS
") Rt. down. rot. 22 * 122 14 + 075 <0.0001
Frontal Vert.distance 76 £ 283 74 £ 223 NS
(mm) Lat.distance 57 £ 260 58 * 235 NS
Rt. Horiz. Rt. ant. rot. 53 * B8.06 3.1 £ 400 <0.04
excursion (] Lt. ant. rot. 34 £ 165 27 £ 111 <0.005
Frontal Lt. down. rot. 94 * 462 77 £ 285 <0.009
") Rt. down. rot. 2.7 + 299 23 *+ 3.04 NS
Frontal Vert.distance 53 £ 208 52 = 1.78 NS
(mm) Lat.distance 40 + 197 41 + 19 NS
Lt. Horiz. Rt. ant. rot. 35 = 540 36 = 506 NS
excursion (G| Lt. ant. rot. 39 £ 173 31 £ 126 NS
Frontal Lt. down. rot. 25 * 3.37 23 £ 29 NS
) Rt. down. rot. 69 * 447 6.7 * 346 NS
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Table 3. Sum of rotational torque angle on both sides in each movement ( °)

Patients Control subjects p
Wide opening and Horiz. 8.3 x 277 96 * 3.14 <0.02
closure Frontal 59 * 282 52 + 2.14 NS
Horiz. 87 = 871 58 = 395 <0.009
Rt. excursion
Frontal 121 £ 578 100 + 369 <0.02
Horiz. 73 *+ 579 6.7 £ 523 NS
Lt. excursion
Frontal 94 * 544 9.0 + 427 NS

Table 4. Mean value of mandibular rotation by preferred chewing side

Rt. side chewing | Lt. side chewing li(ﬁtehw?ri;ée p

Frontal | Vertdistance 75 + 271 7.8 + 2.73 74 * 269 NS

(mm) | 1 4 distance 56 + 263 59 *+ 248 56 + 250 NS

re | Horiz. | Rt ant. rot 53 + 807 34 + 484 56 * 865 NS
excursion | () b ¢ ang o, 32 t 147 33 + 167 32 * 162 NS
Frontal | Lt down. rot. 92 *+ 468 87 + 3.11 90 + 500 NS

] Rt down. rot, 27 + 360 26 + 288 24 + 285 NS

Frontal | Vertdistance 56 + 201 52 + 208 49 + 189 NS

(mm) | 4 distance 41 = 211 40 £ 1.96 37 + 173 NS

Lt | Horiz | R ant rot 37 + 532 29 + 548 39 + 517 NS
excursion | () |1y oane ot 37 £ 150 38 £ 1.88 36 * 166 NS
Frontal | Lt down. rot 26 + 314 24 + 397 23 + 254 NS

€1 Rt down. rot. 67 + 401 72 + 472 67 + 410 NS

BAE BROE Bel o BF ME o]
e A% $HYLFAAE FZolBA
2% AZol@AnTG HFAY A Hn 7
P e ZeE 2 3%E FAA e

Roy #HEUEFAMe 4B AFgol A
. 28y dAHZ FHEHEY FIHGe ¥F
o]gxt7} WEFojFAKT & AL JeRR
thH(Table 5).
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Table 5. Mean value of mandibular rotation in patients by affected side

Rt. side Lt. side Both side

affected affected affected p

Frontal Vert.distance 75 £ 276 80 = 269 72 * 311 NS

(mm) Lat.distance 55 * 262 6.2 * 246 51 £ 269 NS
Rt. Honz. Rt. ant. rot. 42 * 6.37 42 * 612 80 £11.38 <0.08
excursion ") Lt. ant. rot. 31 £ 151 33 £ 175 40 * 160 <0.08
Frontal Lt. down. rot. 84 £ 354 92 = 387 109% 6.30 <0.07

") Rt. down. rot. 20 £ 171 33 * 418 27 * 206 <0.1
Frontal Vert.distance 46 £ 161 56 £ 232 56 £ 217 <0.05
(mm) Lat.distance 34 = 166 46 = 2.05 39 £ 210 <0.03

Lt. Horniz. Rt. ant. rot. 26 * 342 37 £ 655 42 = 589 NS
excursion €9 Lt. ant. rot. 33 * 141 40 £ 1.79 44 * 185 <0.02
Frontal Lt. down. rot. 19 = 204 31 £ 434 25 £ 328 NS

(G Rt. down. rot. 7.3 £ 541 71 = 486 61 + 160 NS
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BEEAIME 5ol 2 FSYLFAME Wadztel 2 A%E YehiEA dAstA.

Table 6. Mean value of mandibular rotation by Angle’s classification

Class I Class 1II Class HOI p

Frontal Vert.distance 79 £ 290 77 * 268 72 £ 234 NS

(mm) Lat.distance 59 £ 273 55 £ 283 55 £ 219 NS

Rt. Horiz. Rt. ant. rot. 54 £ 848 39 + 442 29 £ 296 NS
excursion € Lt. ant. rot. 32 = 1.60 36 + 176 33 + 1.44 NS
Frontal | Lt. down. rot. 96 £ 491 80 * 120 83 * 246 NS

" Rt. down. rot. 22 £ 242 46 £ 6.80 29 = 3.18 NS

Frontal Vert.distance 54 * 1.98 51 £ 168 54 + 226 NS

(mm) Lat.distance 40 * 196 39 * 148 42 *+ 231 NS

Lt. Horiz. Rt. ant. rot. 30 = 458 6.5 *+10.60 31 = 444 NS
excursion | ( °) Lt. ant. rot. 38 £ 170 36 * 1.65 36 = 163 NS
Frontal | Lt. down. rot. 22 £ 276 45 * 692 25 £ 325 NS

€9 Rt. down. rot. 70 = 386 76 = 715 66 t 4.19 NS
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Table 7. Mean value of mandibular rotation by lateral guidance pattern

Canine guide Group function Other types p

Frontal | Vert.distance 80 £ 263 76 = 262 74 = 2.85 NS

(mm) | [atdistance 59 = 239 58 * 2.80 56 = 255 NS

Rt. Horiz. | Rt ant. rot. 44 + 690 42 + 622 47 + 751 NS

excursion | (%) Lt. ant. rot. 30 = 150 31 + 161 35 + 155 NS

Frontal |Lt. down. rot. 89 = 3.3l 89 % 427 91 t 451 NS

() IRt down. rot.| 24 * 383 29 + 383 27 + 236 NS

Frontal | Vert.distance 58 £ 209 56 *t 1.91 49 = 205 NS

(mm) Lat.distance 43 = 201 42 £ 220 38 £ 193 NS

Lt. Horiz. | Rt. ant. rot. 3.0 £ 359 33 * 485 3.7 £ 690 NS

excursion | () | [ ane rot. 34 + 173 36 * 1.37 42 + 176 NS

Frontal |Lt. down. rot. 21 £ 244 23 * 3.08 29 * 447 NS

(" IRt down. rot.| 7.2 + 413 6.7 + 357 69 *+ 504 NS
REALA s AREH Wz 2 e E Oe adez zhd 4429 3y
g #HEo|gzle] olfE vt 7he] &Y % 71sd AHSGEH dF ARFEF A
SEA JHEEFLES vl A9 ZE H-$of 52 84, AFRHEH o} HE2Ho
A §98 zko]7} ¢l tH(Table 89). A5w A AFAY A 9 39 F3 8709 #

Agle 2L A4S Bgor o Huiate 3 o AAABAE el 2y A5
Azt A Ao FAMA vrebstel.  FHAAL o8 5D RAY WAE B

stete] HIEYIHEE R FFL vH F oA % ttH(Table 10).

Table 8 Comparison of mandibular rotation
side in unilateral chewing subjects

between preferred chewing side and contralateral

chizx?iﬁ;res? de Contralateral side p

Frontal Vert.distance 65 + 271 6.5 * 258 NS
(mm) Lat.distance 49 + 2.48 49 + 243 NS
Horiz. Rt. ant. rot. 43 * 716 36 = 509 NS
€9 Lt. ant. rot. 34 + 168 35 £ 158 NS

Frontal Lt. down. rot. 63 £ 553 53 * 437 NS
€9 Rt. down. rot. 46 = 466 49 * 410 NS
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Table 9. Comparison of mandibular rotation between affected side and contralateral side in
unilaterally affected patients

Affected side Contralateral side p

Frontal Vert.distance 66 = 270 64 £ 778 NS
(mm) Lat.distance 50 £ 239 49 = 243 NS
Horiz. Rt. ant. rot. 40 = 642 34 x 502 NS
(O Lt. ant. rot. 36 + 171 33 + 159 NS

Frontal Lt. down. rot. 58 = 476 57 £ 481 NS
(" Rt. down. rot. 45 * 445 53 * 519 NS

Table 10. Correlation between mandibular rotation and muscle activity and tooth contact pattern

TA MM VD HR FR CN CF
MM 0.49™"

VD 017 0.11

HR 0.21™ 0.10 0.36™"

FR 0.02 0.08 044"  0.05

CN 026™ 032" 005 0177 -0.07

CF 024 027" 016 0.16" 002 0717
TLR 0.08 -0.05 -0.01 0.03 -001 -003 -0.10

TA : Electromyographic activity of anterior temporalis on both sides

MM : Electromyographic activity of superficial masseter on both sides

VD : Frontal vertical distance on wide opening and closure movement

HR : Total horizontal rotation angle on wide opening and closure movement
FR : Total frontal rotation angle on wide opening and closure movement
CN : Tooth contact number on both sides on clenching

CF : Tooth contact force on both sides on clenching

TLR : Total left-right statistics on clenching
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-ABSTRACT-

Factors Affecting Mandibular Rotational Torque Movements

You-Me Lee. D.D.S.. Kyung-Soo Han, D.D.S., Moon-1I Her, D.D.S.

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

This study was performed to investigate the factors that might affect mandibular body rotation.
For the study, 115 patients with temporomandibular disorder: and 35 dental students without any
signs and symptoms of temporomandibular disorders were
and the control group. respectively. Preferred chewing side, Angle’s classification, lateral guidance
pattern, and affected side were clinically recorded, and the amount of mandibular body rotational

wandomly selected as the patient group

torque movement was measured in wide opening and closure, in right and left excursion with
BioEGN™ of Biopak system(Bioresearch Inc., USA). The measured items in each movement were
vertical and lateral distance in frontal plane, right and left rotaional angle in horizontal and in
frontal plane. Masticatory muscle activity and occlusal contact pattern on maximum hard biting
were also observed synchronously with BioEMG* and T-Scan®(Tekscan Inc., USA), respectively.
The observed items were muscle activity of anterior temporalis and superficial masster, and tooth
contact status related to contact number, force, duration, and occlusal unbalance between right and
left arch. The data collected were analyzed by SAS statistical program.

The results of this study were as follows!:

1. Mean value of vertical distance in frontal plane in wide opening and closure was more in
control subjects than in patients, but there was no difference for rotational angle. In right
excursion, rotational angles were greater in patient group than in control group.

2. Comparison among the subjects by preferred chewing side did not reveal any significant
difference, but comparison among patients by affected side showed more rotational amount in
bilaterally affected patients than in unilaterally affected patients,

3. Comparison among the subjects by Angle's classification or lateral guidance pattern revealed no
difference. There was also no difference between preferred chewing side and contralateral side,
and between affected side and contralateral side.

4. Positive correlation in mandibular rotational torque movements were observed among vertical
distance, total horizontal rotation angle, electromyographic activity of anterior temporalis, tooth
contact number, and tooth contact force but total frontal rotation angle almost did not show
any correlation with other variables except vertical distance.
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