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Abstract : Mandibular condylar motion in patients with temporomandibular disorders
(TMD) has not been fully examined during open-close and anteroposterior jaw movement.
The purpose of this study was to investigate this motion in such patients.

Using a six-degrees-of-freedom jaw movement recording system, movement of a lower
central incisor point and hinge axis of the condyles 20 mm medial from the skin on the right
and left sides were calculated during voluntary open-close jaw movement and anteroposter-
ior movement of the joint. The data were recorded for eleven patients with unilateral TMD

"(TMD group) and eleven control group subjects without temporomandibular disorders but
whose occlusal condition otherwise almost matched that of the TMD group.

The condylar points in the sagittal plane were mathematically calculated by solving the
most minimized point of the moving distance around the condyle on the sagittal plane on
each side when minor jaw opening and closing tapping movement was parformed for 10
seconds. During open-close jaw movement, there were no significant differences between
the TMD and control groups due to a large SD in all measurements for both groups. The
maximum anteroposterior displacements of condyles on both the affected and healthy sides
during anteroposterior jaw movement were significantly larger in the TMD group than the
control group. There were no significant differences between groups in other measure-
ments.
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These results suggest that condylar translation is inhibited on both sides during antero-
posterior jaw movement in patients with unilateral TMD. They also suggest that although
open-close jaw movement may .not be useful, anteroposterior jaw movement may be useful

in order to diagnose TMD.

(ZEEE. J. Nara Med. Ass.

50, 321~331, 1999

Key words : mandibular condyle, condylar movement, jaw movement, temporomandibular
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Fig. 3. Facebow and head Frame
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Table 1. Comparison between the experimental data and theoretical estimate

Anteroposterior direction

Superoinferior direction

Mean SD  Theoretical estimate Ratio(%) Mean SD  Theoretical estimate Ratio (%)
0 Deg. 135.98 0.08 136.11 99.90 0.00 0.01 0.00 99.70
10 Deg. 132.75 0.33 134.05 99.03 —23.64 0.13 —23.64 99.33
20 Deg. 126.70 0.34 127.90 99.06 —46.25 0.11 —46.55 99.35
30 Deg. 116.79 0.16 117.88 99.08 —67.62 0.06 —68.06 99.36

Table 2. Comparison between TMD and control groups for measurements of time and
lower central incisor point during open-close jaw movement

TMD group (n=11)  Control group (n=11)

Measurements Mean SD Mean SD
Time

Opening phase time[s] 0.54 0.07 0.53 0.05

Closing phase time[s] 0.49 0.07 0.47 0.04

One cycle time[s] 1.02 0.06 1.00 0.02
Central incisor point

Maximum displacement (inferior) [mm] 10.8 4.2 21.0 17.3

Maximum displacement (posterior) [mm] 8.0 3.4 11.9 8.7

Maximum displacement (3D)[mm] 13.6 5.2 24.3 19.2

Maximum velocity during opening[mm/s] 82.4 - 33.1 126.9 91.3

Maximum velocity during closing[mm/s] 89.3 35.1 150.1 101.9

Table 3. Comparison between TMD and control groups for measurements of condyles on
the TMD and non-TMD sides during open-close jaw movement

TMD group (n=11) Control group (n=11)

Measurements Mean SD Mean SD
TMD (or right) side condyle
Mean vert. diff. between op./cl. paths* [mm] 0.1 0.3 —0.1 0.3
Maximum displacement (inferior) [mm] 1.2 1.8 2.2 1.8
Maximum displacement (anterior) [mm] 0.8 1.2 3.0 3.8
Maximum displacement (3D)[mm] 2.3 1.9 3.9 3.8
Maximum velocity during opening[mm/s] 16.0 13.3 21.8 12.6
Maximum velocity during closing[mm/s] 17.3 12.8 32.9 29.4
Non-TMD (or left) side condyle
Mean vert. diff. between op./cl. paths*[mm] 0.0 0.1 —0.1 0.3
Maximum displacement (inferior)[mm] 1.6 2.0 2.4 2.2
Maximum displacement (anterior)[mm] 1.0 1.4 3.2 3.8
Maximum displacement (3D)[mm] 2.4 2.1 4.2 4.1
Maximum velocity during opening [mm/s] 17.0 13.1 21.0 12.6
Maximum velocity during closing[mm/s] 17.5 13.6 36.4 31.7

* . Mean vertical difference between opening and closing paths
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Fig. 5. Paths during open-close jaw movement
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Fig. 6. Paths during anteroposterior jaw movement



(328)

(Table 3).
3)HIEEE IO W T
FFEIVETAIE B e B\ ¢, MREE D IERCEZRL
TRy, BEFED/NPIL, WHEREL DRE—ED
Y X A CHEEEIED F & 7e 2 T\ (Table 4,5).
TEEREIE S s\ T, TMD # 0 T H~DRAZLER
B, RBEFLEXTERC NI RERXRL (=
0.0399). ThStOBEMECEEEIL T, FEEY
b Ish- 72 (Fig. 6, Table 4).

X B & A 134

AATHEEKC BT, TMD #ORH~DRRENE
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Table 4. Comparison between TMD and control groups for measurements of time and
lower central incisor point during anteroposterior jaw movement

TMD group (n=11) Control group (n=11)

Measurements Mean SD Mean SD
Time

Protruding phase time[s] 0.82 0.21 0.74 0.24

Retracting phase time[s] 0.78 0.29 0.73 0.26

One cycle time[s] 1.60 0.48 1.48 0.49
Central incisor point

Maximum displacement (inferior) [mm] 3.7* 1.2 4.8*% 1.4

Maximum displacement (anterior)[mm] 4.6 2.1 4.7 1.9

Maximum displacement (3D) [mm] 6.2 1.3 6.9 1.4

Maximum velocity during protruding[mm/s] 22.1 8.9 25.8 7.7

Maximum velocity during retracting[mm/s]  28.7 17.1 29.6 11.3

p<0.05

Table 5. Comparison between TMD and control groups for measurements of condyles on
the TMD and non-TMD sides during anteroposterior jaw movement

TMD group (n=11)  Control group (n=11)

Measurements Mean SD Mean SD
TMD C(or right) side condyle
Mead vert. diff. between op./cl. paths*[mm] 0.0 0.1 0.0 0.0
Maximum displacement (inferior) [mm] 5.5 1.8 5.0 1.4
Maximum displacement (anterior)[mm] 3.3* 0.3 4.5% 1.4
Maximum displacement (3D)[mm] 6.4 1.7 6.8 1.9
Maximum velocity during protruding[mm/s]  22.9 10.5 25.5 9.2
Maximum velocity during retracting[mm/s] 29.3 21.9 33.0 12.7
Non-TMD (or left) side condyle
Mean vert. diff. between op./cl. paths*[mm] 0.0 0.1 0.0 0.0
Maximam displacement (inferior)[mm] 5.4 2.2 4.8 0.8
Maximum displacement (anterior)[mm] 3.1 0.9 4.4* 1.2
Maximum displacement (3D) [mm] 6.3 2.2 6.6 1.4
Maximum velocity during protruding[mm/s]  23.5 13.1 24.0 6.2
Maximum velocity during retracting[mm/s] 26.7 21.2 32.9 9.8
* . Mean vertical difference between opening and closing paths p<0.05
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