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Table 1. Subjects examined in this study

Children Adults
Subjects Sex Age(Y) Subjects Sex Age(Y)
H.C F 10.4 M.M F 21.4
H.N M 9.2 I.T F 22.0
M.T M 10.9 N.S F 19.3
TK F 11.1 w.s F 21.4
M.Y M 10.8 N.K F 20.5
M.M M 10.2 T.M F 191
K.T M 9.0 N.F F 22.1
B.Y M 10.4 TK F 22.8
M.S F 9.8 Y.R F 21.8
MR M 125 o.1 M 26.9

Meanofage 10.4 Mean of age 21.7
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sition during jaw opening for a child
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Table 2. Correlation of each parameter between the clinical vicinity point and
the cephalometric revision point in the outward paths of the mandibular

movement
Movement Measuring points X axis Y axis Z axis Euclidean
Incisor 1.00 0.96 1.00 1.00
Open,
close Left condyle 1.00 0.98 0.76 0.98
Right condyle 0.99 0.99 0.78 1.00
Lateral Incisor . 1.00 1.00 1.00 1.00
?"fding Leftcondyle  0.65 0.66 0.53 0.78
eft .
Right condyle  0.86 0.84 0.94 0.92
Lateral Incisor 1.00 1.00 1.00 1.00
gliding Left condyle 1.00 0.77 1.00 1.00
right .
Right condyle ¢ 45 0.83 0.66 0.53
Incisor 1.00 0.82 0.99 1.00
Frontal
gliding Left condyle 1.00 0.57 1.00 1.00
Right condyle .92 0.89 0.99 0.98

Table 3. Correlation of each parameter between the clinical vicinity point and
the cephalometric revision point in the returning paths of the mandibu-

lar movement

Movement Measuring points X axis Y axis Z axis Euglidean
Incisor 1.00 0.98 1.00 1.00
Open,
“close Left condyle  1.00 1.00 0.98 1.00
Right condyle 0.99 1.00 1.00 1.00
i 0.71 0.83 0.47 0.72
Lateral Incisor
gliding Left condyle 1.00 0.54 1.00 1.00
left
Right condyle ~ 0.99 0.97 0.71 1.00
; 0.97 0.92 1.00 0.99
Lateral Incisor
gliding Left condyle 0.95 0.69 0.98 0.98
right
9 Right condyle  0.16 0.69 1.00 0.56
Incisor 0.98 1.00 1.00 1.00
Frontal
gliding Left condyle 1.00 0.96 0.37 0.99
Right condyle 1.00 0.76 1.00 1.00
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Table 4. Inclination of regression line for correlationship between the clinical vi-
cinity point and the cephalometric revision point in the outward paths
of the mandibular movement

Movement Measuring points X axis Y axis Z axis Eugliican
Incisor 1.06 0.86 0.98 1.00
Open,
close Left condyle 0.78 0.94 0.94 0.84
Right condyle  0.75 1.08 1.04 0.74
Lateral Incisor 0.98 1.00 1.12 1.00
gliding Left condyle 0.99 0.78 1.01 1.00
left Right condyle  0.91 0.87 0.94 0.95
Lateral Incisor 0.97 0.99 1.02 1.00
gliding Left condyle 0.75 0.87 0.36 1.61
right Right condyle 1,18 1.67 1.31 1.31
Incisor 0.97 1.00 1.03 1.00
;'i‘(’;i":;' Left condyle  1.21 1.53 1.32 1.25
Right condyle  .0.38 0.96 -0.24 0.85

Table 5. Inclination of regression line for correlationship between the clinical vi-
cinity point and the cephalometric revision point in the returning paths
of the mandibular movement

Movement Measuring points X axis Y axis Z axis Euclidean
Incisor 1.08 0.79 0.98 1.00
Open,
close Leftcondyle  0.80 1.04 0.41 0.85
Right condyle ¢ 73 0.57 0.81 0.74
i 0.95 1.00 1.03 1.00
Lateral Incisor
gliding Left condyle 0.60 0.77 0.34 0.59
left
Right condyle 1.22 0.37 1.33 1.23
; 1.00 1.00 1.02 1.00
Lateral Incisor
gliding Left condyle 1.21 0.99 1.33 1.27
right
9 Right condyle 0.88 0.77 0.42 2.20
Incisor 0.98 1.01 1.1 1.00
Frontal
gliding Left condyle 0.97 0.58 1.00 0.99
Right condyle 0.88 0.73 0.91 0.93

A5 <10 .5 ¢

Clinical vicinity point
coodinate value

Fig. 9. Correlation between the modification of the cephalic
points and clinical points to the X-axis for the inci-

-25 sor point during jaw opening in an adult
{mm)
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Table 6. Mean of the real values for the incisor point at each position during jaw opening in

children and adults

(mm)
Measuring X axis Y axis Z axis Euclidean value
position  Children  Adults Children Adults Children Adults Children Adults
1 Mean -1.87 -2.20 0.23 -0.09 -6.91 -7.13 7.28 7.69
S.D 1.35 1.70 0.63 0.94 0.78 0.63 0.97 0.61
2 Mean -4.26 -5.66 0.26 -0.18 -13.78 -13.78 14.60 15.07
S.D 2.53 2.00 0.78 1.13 1.96 1.37 2.28 1.22
3 Mean -7.34 -9.64 0.48 0.04 -20.52 -20.62 22.07 22.92
S.D 3.87 2.32 1.02 1.37 2.32 1.76 2.88 1.54
4 Mean -11.47 -14.01 0.79 0.25 -27.67 -27.37 30.35 30.88
S.D 5.62 2.36 1.02 1.38 3.12 2.56 4.09 2.31
5 Mean -17.98 -21.47 1.26 0.53 -34.45 -34.87 39.30 41.06
S.D 7.16 3.49 1.23 1.43 4.02 3.36 5.68 3.99
(ratio) X axis Z axis
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Fig. 10. Comparisons of the relative ratio values for the incisor point during maximum jaw open-

ing in children and adults
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Table 7. Mean of the real values for the condylar point at each position during jaw opening in

children and adults

(mm)
Measuring X axis Y axis Z axis Euclidean value
position  Children Adults  Children Adults Children Adults Children Adults
1 Mean 1.61 1.83 0.14 -0.09 -0.93 -1.78 2.10 2.65
S.D 0.83 115  0.42 0.54 0.95 1.09 0.87 1.51
2 Mean 3.58 3.29 0.09 -0.19 -1.37 -2.82 4.17 4.49
S.D 1.28 1.60 0.60 0.73 1.54 1.51 1.26 2.00
3 Mean 5.98 5.27 0.10 -0.12 -1.61 -3.96 6.50 6.80
S.D 1.75 2.15 0.74 0.94 1.89 1.66 1.75 2.29
4 Mean 9.94 8.82 0.21 -0.11 -1.12 -4.51 10.28 10.27
S.D 2.42 3.28 1.25 1.28 2.06 2.14 2.38 3.04
5 Mean 13.69 15.08 -0.12 -0.39 -4.08 -4.08 14.10 16.05
S.D 3.57 1.50 1.31 2.97 3.18 3.43 3.43 3.42
¥ p<0.05 ¥ p<0.01
(ratio) X axis Z axis
0.75 0.00 . 4
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Fig. 11. Comparisons of the relative ratio values for the condylar head point during maximum jaw

opening in children and adults
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Table 8. Mean of the real values for the incisor point at each position during lateral gliding
movement of a mandible in children and adults

(mm)
Measuring X axis Y axis Z axis Euclidean value
position  Children Aduits Children Adults Children Adults Children Adults
1 Mean 0.41 0.01 1.67 1.63 -0.68 -1.32 2.06 2.19
S.D 0.67 0.47 0.51 0.45 0.65 0.66 0.53 0.66
2 Mean 0.64 0.07 3.38 3.25 -1.26 -2.21 3.81 4.04
SD 0.72 0.73 0.90 0.91 0.96 1.01 1.04 1.20
3 Mean 1.00 0.62 5.02 4.85 -1.76 -2.89 5.55 5.81
SD 0.83 0.98 1.43 1.37 1.22 1.05 1.64 1.56
4  Mean 1.33 133 6.75 6.47  -2.12 -3.21 7.38 7.48
S.D 1.21 1.16 1.89 1.83 1.46 1.12 2.10 1.94
5 Mean 1.94 1.93 8.43 8.09 -2.29 -3.58 9.18 9.16
S.D 1.64 1.25 2.32 2.29 1.50 1.16 2.41 2.49

¥ p<0.05 ¥3¥ p<0.01
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Fig. 12. Comparisons of the relative ratio values for the incisor point during lateral gliding move-
ment of a mandible in children and adults
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Table 9. Mean of the real values for the condylar head point of the working side at each posi-
tion during lateral gliding movement of a mandible in children and adults

(mm)
Measuring X axis Y axis Z axis Euclidean value
position  Children Adults Children Adults Children Adults Children Adults
1 Mean 0.19 0.05 0.32 0.12 -0.33 -0.07 1.14 0.47
S.D 0.69 0.32 0.53 0.31 0.77 0.30 0.50 0.28
) Mean -0.03 -0.11 0.33 0.17 0.50 -0.06 1.23 0.63
S.D 0.80 0.35 0.52 0.48 0.08 0.32 0.55 0.30
3 Mean -0.16 -0.04 0.34 0.09 0.61 -0.15 1.34 0.77
S.D 0.91 0.50 0.56 0.56 0.81 0.38 0.69 0.35
4 Mean -0.32 -0.04 0.30 0.07 0.87 -0.28 1.63 0.95
S.D 1.06 0.61 0.72 0.72 0.92 0.42 0.83 0.45
5 Mean -0.28 0.08 0.27 0.07 1.00 -0.32 1.93 1.13
S.D 1.34 0.72 0.83 0.88 1.10 0.45 0.97 0.52
I___ P43 l____ ¥
¥ p<0.05 ¥ p<0.01
(ratio) X axis Z axis
0.90
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Fig. 13. Comparisons of the relative ratio values for the condylar head point of the working side
during lateral gliding movement of a mandible in children and adults
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Table 10. Mean of the real values for the condylar head point of the balancing side at each po-
sition during lateral gliding movement of a mandible in children and adults

(mm)
Measuring X axis Y axis Z axis Euclidean value
position  Children Adults Children Adults Children Adults Children Adults
1 Mean 1.18 0.98 0.31 0.16 -0.62 -1.23 1.72 1.64
S.D 0.84 0.40 0.53 0.32 0.75 0.32 0.65 0.4
|__ PR
2 Mean 2.27 1.95 0.37 0.25 -1.39 -2.22 2.88 3.03
S.D 1.04 0.72 0.56 0.47 1.00 0.58 1.13 0.83
3 Mean 3.47 3.21 0.44 0.24 -2.07 -3.36 4.22 473
S.D 1.37 1.20 0.66 0.55 1.23 0.90 1.58 1.37
L P34
4 Mean 4.81 4.48 0.51 0.34 -2.51 -4.35 5.65 6.33
S.D 2.02 1.53 0.83 0.67 1.47 1.08 2.14 1.72
5 Mean 6.37 5.91 0.60 0.46 -2.79 -5.08 7.20 7.91
S.D 2.51 2.18 1.01 0.82 1.56 1.26 2.56 2.27
L__ P34 I
¥ ¥ p<0.01
(ratio) X axis z axns
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Fig. 14. Comparisons of the relative ratio values for the condylar head point of the balancing side
during lateral gliding movement of a mandible in children and adults
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Table 11. Mean of the real values for the incisor point at each position during frontal gliding
movement of a mandible in children and adults

(mm)
Measuring X axis Y axis Z axis Euclidean value
position  Children Adults  Children Adults  Children Adults Children Adults
Mean 1.64 1.62 -0.11 -0.12 -1.65 -2.70 2.44 3.33
S.D 0.32 0.46 0.47 0.96 1.24 1.41 1.11 1.34
Mean 3.33 3.20 -0.32 -0.14 -2.65 -3.49 4.35 4.95
S.D 0.65 0.90 0.57 1.23 1.12 1.54 1.15 1.57
Mean 4.89 476 -0.48 -0.22 -2.76 -3.90 5.75 6.37
S.D 0.97 1.33 0.81 1.39 1.27 1.32 1.31 1.59
Mean 6.54 6.36 -0.51 0.23 -2.69 -4.15 7.24 7.77
S.D 1.25 1.79 1.05 1.16 1.21 1.17 1.34 1.76
5 Mean 8.16 7.97 -0.37 0.51 -2.82 -3.96 8.75 9.23
S.D 1.58 2.20 0.93 1.9 0.95 1.36 1.51 2.00
¥ p<0.05
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Fig. 15. Comparisons of the relative ratio values for the incisor point during frontal gliding move-
ment of a mandible in children and adults
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Table 12. Mean of the real values for the condylar head point at each position during frontal

gliding movement of a mandible in children and adults

(mm)
Measuring X axis Y axis Z axis Euclidean value
position  Children Adults Children Adults  Children Adults Children Adults
1 Mean 1.71 1.84  0.06 -0.10  -1.50 -2.33 2.36 3.05
S.D 0.68 0.87 0.30 0.55 0.74 0.73 0.83 1.06
2 Mean 3.36 3.18  0.18 -0.10  -2.55 -3.52 4.28 4.82
S.D 0.82 1.24 0.46 0.68 0.92 0.94 1.07 1.45
3  Mean 4.59 4.35 0.19 -0.13 -3.24 -4.52 5.68 6.36
S.D 1.01 1.50 0.59 0.77 0.98 0.95 1.27 1.61
4 Mean 5.94 5.53 0.12 -0.03 -3.77 -5.39 7.11 7.83
S.D 1.11 1.74 0.66 0.88 1.08 1.11 1.33 1.83
5 Mean 7.44 6.72 0.12 0.04 -4.16 -5.93 8.61 9.05
S.D 1.42 2.09 0.81 0.77 1.10 1.26 1.52 2.19
L e
¥ p<0.05 ¥3% p<0.01
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Fig. 16. Comparisons of the relative ratio values for the condylar head point during frontal gliding
movement of a mandible in children and adults
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Characteristics of Incisal and Condylar Head Movements
of Children with Mixed Dentition
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Abstract The purpose of this study was to examine the differences between the various measuring points
for analyzing mandibular movements, i, e. the clinical vicinity point and the cephalometric revision point and
to examine the characteristics of the children with mixed dentition during mandibular movements at the inci-
sal point and the bilateral condylar head points. Three dimension 6 degree of freedom jaw movement record
devices (Gnatho-Hexagrafh® were used for the study.

The wider a mouth was opened, the greater differences of the values due to the measuring points. How-
ever, as a significant positive correlation was found between both measurements, the paths of the mandibular
movements for both measurements were found to be very closed. The ratio for the vertical movement of the
condyle during mouth opening in children was relatively smaller than that of adults. During the lateral gliding
movement of a mandible, the relative ratio values of the incisor point in children were smaller in the vertical
dimension. The condylar movements for the working side in children were larger in the vertical dimension,
and characteristic postero-superior and outer-lateral movements were found in children, whereas, the relative
ratio values of condylar movements for the balancing side in children were smaller in the vertical dimension.
During the frontal gliding movement of a mandible, the relative ratio values for both the incisor point and the
condylar head point in children were smaller in the vertical dimension. However, there were no differences in
the relative values for the sagittal and antero-posterior movements of the condyle between children and
adults at any mandibular movement.

In conclusion, these findings suggest that, in children the characteristic movements of the condyles are
smaller in the vertical dimension, and the condyle of the working side moves postero-superiorly and outer-
laterally during the lateral gliding movement of a mandible.
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