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Fig. 1. Recording of the opening and closing paths
by using the Gnathorecorder.

Fig. 2. Cephalometric landmarks on the traced pa-
per and the target points on the opening
and closing movements on the record pa-

per.
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Fig. 3. Determination of 9-target points on the
opening and closing paths and fitting a B-
spline method into 9-target points.

— 124 —



Pad 3 P e 350 4 209 A7 FA
=EEd 2 s ZAsA.
3) 484 planer rigid body modell 2§ &7t

) M9} o] Py Ppid Ze A
Xe, YO & T4z 85 JdAdzded ¢t §
A %% (Instantaneous center of sotation : LC.R)

Xc=Xp+ ~Xp)eol® 37t o

2
N
-
o
O

slopel - slope2 )

—tanl
tan (1+ slopel * slope2

ol .

Pel x¢ %)

o

Fig. 4. Mathematical planer rigid body model used
for the determination of L.C.R.
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Fig. 5. Transition of X, Y coordinates according
to the locomotion of a rigid body.
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W A ot At 9ot 129] ¢ X HEY
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Table 1. Position of a minimum moving point at
the habitual opening and closing mandi-
bular movements (unit © cm)

subject X Y subject X Y

1 17.95 1394 11 17.83 13.66

2 18.17 13.38 12 19.09 1341
3 18.80 12.31 13 18.73 13.35
4 18.28 13.25 14 18.36 12.97
5 18.45 1342 15 1749 1241
6 18.60 12.35 16 1865 13.12
7 1853 1331 17 17.01  12.07
8 1837 12.54 18 1830 12.61
9 1835 13.78 19 1832 12.68
10 18.03 13.23 20 18.30 13.21

2. 2|4 2sFo| 3iE vsgt
Mol &5A AL 5H] HEFS A
off mel A2xolA Hi= uie} o] XH3 YHAF

HEd tiulolA vzl 5(0.840), 7(0.750), 8(0.
95), 11(0.957), 12(0.800), 16(0.996), 18(0.835) &
Aot BE ddAtAAM X, Y F WBlE 1015
ol o Y& W W5 o] A AZE N
Zol 4 SR XS 0 Har 0.62om YE W E

B 073emz Ao HEHE F4E HERTH

3. &4 28H2 olsAHz|

N A Ha 589 ojFAE A4
Fol A Eeukel o] FHu 5.02cm, A 241mE
Mol e} zpolE UEFH O} A5HE A o]

Table 3. Value of Mean and S.D. in the maximum

displacements (unit © cm)
. X displacement Y displacement
subject
Mean SD Mean SD
Total 0.62 0.08 0.73 0.16

Table 2. Maximum displacements on the X and Y coordinates of a minimum moving point

subject X displacement
1 0.582
2 0.666
3 0.588
4 0.589
5 0814
6 0.635
7 0.657
8 0.767
9 0.606
10 0.531
11 0.658
12 0.567
13 0.725
14 0.558
15 0.706
16 0.521
17 0.558
18 0.550
19 0.502
20 0.620

Y displacement X .Y ratio
0.591 1.015
0.763 1.146
0.848 1.442
0.827 1.404
0.684 *0.840
0.901 1419
0.493 *0.750
0.694 *0.905
0.946 1.561
0.826 1.556
0.630 *0.957
0.454 *0.800
0.824 1.137
0.669 1.199
0.994 1.408
0.519 *0.996
0.741 1.328
0.459 *0.835
0.810 1.614
0.802 1.294
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Table 4. Moving distances of a minimum moving " =
point at the habitual opening and closing \ ' y
mandibular movements A

q
[
- ] . 1o ;
subject  distance(cm) subject distance(Cm) T— L !

1 3.25 11 3.00

2 372 12 *2.41

3 3.38 13 441

4 3.53 14 3.10

5 3.79 15 *5.02

6 3.85 16 2.81 , -
7 351 17 3.00 |

8 3.86 18 2.58 T

9 3.72 19 3.34 Subjet 1

10 3.67 20 3.16

Table 5. Value of Mean and S.D in the moving

distances
. distance(cm)
subject
Mean SD
Total 3.39 062
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Subjet 18

Subjet 20

Fig. 6. Position and shape of the neutral zone by

a minimum moving point according to subject
(1— 20)
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— Abstract —

A STUDY ON THE DETERMINATION OF THE NEUTRAL ZONE AT THE HABITUAL
OPENING AND CLOSING MANDIBULAR MOVEMENTS

Lee, Don-oh, D.D.S., M.S.D., Kay, Kee-sung, D.D.S., M.S.D., Ph.D,,
Kang, Dong-wan, D.D.S., M.S.D,, Ph.D.

Department of Prosthodontics, College of Dentistry, Chosun University

It would be of importance to determine the neutral zone by a resultant axis of retation on relation
to the mandible in understanding the biomechanics of the mandibular movement.

In this study, the neutral zone at the habitual opening and closing mandibular movements is the
shape of the paths described by a minimum moving point occured as an average center of the determi-
ned instantaneous centers of rotation. Twenty, aged 23~ 25, male dental students without Temporoma-
ndibular disorders and with normal occlusion clinically were selected for the stuey. The habitual
opening and closing mandibular movements were recorded by the Gnathorecouder and analyzed
by the computer program of a planer rigid body model and the determined method of a minimum
moving point.

The results obtained from this study were as follows.

1. The minimum moving points were placed in the body of the mandible except two subjects.

2. The mean of maximum displacements of a minimum moving point was 0.62% 0.08cm on X-axis
and 0.73%+0.16¢m on y-axis.

3. The mean of maximum displacements of a minimum moving point was 3.39+ 0.62cm

4. The position and shape of the neutral zone were determined by the position, displacements,

and moving distances of a minimum moving point.
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