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Fig. L Components of the Ganthorecor- Fig. 2 Lower resin open clutch attached

der; sagittal metal plate with to lower teeth.
eye glass frame, two pencil tips

with magnetics and toggle, lower

resin open clutch.

Fig. 3. Sagittal metal plate with eye glass
frame fastened to the face of a
subject.

Fig. 4. Set-up of the Gnathorecorder.
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Fig. 5. VleW Of the pencﬂ tips contacted Fig. 6. Recording of the opening and clo-
to the sagittal metal plate with sing paths on a paper.
paper as a starting point of the
opening movement.
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Table 1. Cephalometric landmarks determined on the traced paper

Anatomical structure : Sum. of landmark No. of landmark
Skull roof and base | 21 1~ 21
Palatal bone 12 2-3
Upper central incisor 14 H — 47
Upper first molar 12 48 — 59
Mandible 25 60 — &4
(condyle) - (9 (64 — 72)
Lower central incisor 10 8 — A

Lower first molar 15 _ 9% — 109

Table 2. Data coordinates of target point at the opening and closing paths

Opening path Closing path
target point

A path(XY) B path(XY) A path(XY) B path(XY)
1 3497 13896 3827 106.85. 6176 5154 8347 2836
2 3607 12683 4144 9598 5405 _6L00 7245 3640
3 3728 11511 4443 8476 4770 7079 6414 4432
4 3923 10359 4899 7411 4393 8099 5823 5305
5 4140 9228 5320 6353 4223 9247 5393 6374
6 4487 8128 5908 5367 3986 10371 4971 7426
7 4765 70.74 6403 4417 38.76 115.73 4670 8513
8 5405 6100 . 7245 3640 3746 12715 4283 9620
9 6176 5154 8347 2836 3497 13896 3827 10685
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Fig. 7. Cephalogram - taking of a subject Fig. 8. Cephalometric landmarks on the

with eye glass frame. traced paper and the target points
of the opening and closing move-
Y ments on the record paper.

0 X

Fig. 9. Determination of 9-target points on the opening and closing paths and fitting a
B - spline method into 9 - target points.
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Table 3. Position of LCR. occured at the first
instant of the opening movement and the last
instant of the closing movement( % )

Position Opening Closing
In the region of the none 5
condyle

th i f th
Below the region of the 20 10
condyle inside the ramus
QOutside the ramus or around
the mastoid process 65 60
jor to the region
Anterior to regi 15 20
of the condyle
Posterior to the region none 5

of the condyle

"Table 4. Position of LCR. occured at the last
instant of the opening movement and the
first instant of the closing movement( % )

Position Opening Closing
In the region of th
gion of the 20 5

condyle
Below the region of the
condyle inside the ramus 49 40
or coronoid process
Posterior to the region
of the condyle 10 25
Above. the region of the

none 5
condyle
Anterior or posterior’ to

30 30

the - coronoid process
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| : : The position of LCR. at the first instant(®)
TRyt - The position of LCR. at the last instant(m)
e B : The position of LC.R. at the first instant(®)
Subject 20 The position of LC.R. at the last instant(m)

Fig. 11. Reconstruction of LCR. pathway at the opening(A) and closing(B) movements,
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Fig. 12. Correlationship of K constant, radius and rotation angle as the determinant factors of LC.R.
and LCR. pathway at the opening and closing movements of each subject (1 -20).
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Fig. 13. Computer graphic simulation of the mandibular movement by LC.R. at the opening(A) and

closing(B) movements of the subjects.
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Subject 15
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Subject 18

Fig. 14. Opening(A) and closing(B) movement patterns of condyle sha

pe followed by K constant

radius and rotation angle of the subjects
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— Abstract - -

A study on the determination of the instantaneous center
of rotation pathway and the movement of the mandible
by using the B-spline method

Kang, Dong-Wan, D.D.S., M.S.D., Kay, Kee-Sung, D.D.S., M.S.D., Ph.D.
Department of Prosthodonties, School of Dentistry, Chosun University

Recently the instantaneous center concept has been to understand the biomechanics by
which a tissue derangement causes a mechanical derangement in human joint. Therefore, to
understand the biomechanics of temporomandibular joint (T.M.J.) as a part of human joint, it
is necessary to clarify the instantaneous center of rotation (I.C.R.) in the mandibular movement.

Twenty male subjects without T.M.J. disorder and mandibular deviation during the mandi-
bular movement were selected for this study.

The habitual opening and closing paths were recorded on the paper of the sagittal metal plate
by two pencil markers connected to the resin open clutch attached on the lower teeth, which
was designed for this study.

The coordinates of the 33-target points and the 109-anatomical landmarks were obtained
using a Summagraphic digitizer connected to a 18AT computer.

The original raw data of the opening and closing paths were smoothed by B-spline curve
fitting technique and then the I.C.R. pathways were determined mathematically by the computer
using algorithm for finding the L.C.R. of a planer rigid body model. Also the opening and closing
movements of the manvdible were simulated according to the determined L.C.R.

The results obtained from this study were as follows.

1. At the early opening and the last closing, I.C.R’s were almost distributed around the mastoid
process outside the mandibular body without the presence in the region of the mandibular
condyle.

2. The L.C.R. pathway showed variable patterns to each subject at the opening and closing move-
ments.

3. The K constant with uniform pattern was obtained by the rotation angle times the radius,
which was assumed to the index of the mandibular movement.

4. The opening and closing movements of the mandible were simulated by the I.C.R. pathways
at the habitual opening and closing movements.

5. The mandibular condyle was rotated or translated accordng to the relative rotation angle and
radius of the determinant factors of K contant.
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