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Abstract

We explose if it is possible to observe posture change of
a patient of malocclusion before and after corrective
treatment. Therefore, to determine the usefulness of Twin
Block (TB) therapy, posture changes and changes in the
bilateral sternocleidomastoid and trapezius muscle by TB
therapy were examined in the classIl malocclusion, as well
as class I malocclusion.

Ten patients with Class I malocclusion in a retruded
mandibular position (10 boys; mean age 10.6+1.5 years)
comprised the TB group and 10 patients with Class I
malocclusion (10 boys; mean age 10.7+1.3 years) were in
the control group.

For both groups, lateral cephalogram findings were
recorded at the initial examination. Compared to the
control group, the TB group showed anteroposterior
disharmony in the maxilla and mandible, and retrusion of
the chin, resulting in significant differences regarding to
the anteroposterior and vertical positions of the anterior
teeth (p<0.05).

For our analysis, standing position, head inclination,
pitch and roll movement were examined using a motion
capture system. In addition, electromyographs of muscles
in the TB group (TB+, TB-) and control groups were
captured.

Following use of the motion capture system, analysys of
the range of head movement and amount of muscle activity
indicated that muscle activity in the sternocleidomastoid

and trapezius muscle was significantly increased, while the



range of head movement was significantly decreased when
the appliance was used. Meanwhile, when the orthodontic
appliance was weared, the amount of muscle activity was
significantly decreased, whereas the range of head
movement was significantly increased in both groups.

Our findings showed that TB therapy caused the ratio of
muscle activity and range of head movement in both the
sternocleidomastoid and trapezius muscle to become closer
to control groups, indicating the usefulness of this TB

appliance.
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Figure 1. Cephalometric measurements: 1; ZSNA, 2; ZSNB,
3; LANB, 4; Facial angle, 5; £FH plane to mandibular plane,
6; A to McNamara’s line, 7; Pogonion to McNamara’s line,
8; 4U1 to FH plane, 9; L1 to mandibular plane, 10 ;
overbite, 11 ; overjet

Figure 2. TB appliance

Figure 3. Motion capture system

Figure 4. Range of head movement

Figure 5. EMG wave pattern

Table 1. Summary of subjects

20



Table 2. Accuracy test
Table 3. Comparison of cephalometric measurements
Table 4. 3-dimensional range of head movement

[R=Y (o 1V(xi—%x¢-1)° +(yi=yt-1)" +(z(—z-1)> (x: right and

left direction; y: forward and backward direction; z:
upward and downward direction)].

Table 5. Variation of EMG activity
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Figure 1. Cephalometric measurements




Figure 2. TB appliance



Figure 3. Motion capture system



X Coordinate (mm)
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TB(—):without TB appliance, TB(+):with TB appliance

Figure 4 . Range of head movement



TB (=) : without TB appliance TB (+) :with TB appliance

i ] TRP(U) [ - H%%%
A A ‘

: ]TRP(L)[ ;
DN-—*W«“W—»«W & & : ‘

SCM: sternocleidomastoid muscle
TRP(U): trapezius muscle (upper)
TRP(L): trapezius muscle (lower)

Figure 5. EMG wave pattern



Table 1. Summary of subjects

Total Groups
Age (years) N N Sex  Age (years) Height(cm) Weight(kg) Rohrer index BMI Significance
B 10 10.7£1.3 133.7+1.7 32.3+1.2 134.3+3.5 18.0+0.6
10.6x1.7 20 Male N.S.
Control 10 10.6£1.5 133.4+2.7 32.3£1.9 132.7+3.5 17.7+0.6

* : p<0.05(Mann-Whitney U-test), N.S.: Not significant



Table 2. Accuracy test

X-axis y-axis Z-axis
Mean 0.29+0.18 0.39+0.13 0.35%0.21
SE 0.009 0.007 0.009

Mean: Mean difference, SE: Standard error



Table 3. Comparison of cephalometric measurements

TB n=10 Control n=10
Measurements Mean SD Mean SD TB-Control
1, ZSNA (° ) 81.1£0.9 81.7+0.9 N.S.
2, ZSNB (° ) 75.9+0.9 79.1£0.6 *
3; ZANB (° ) 5.2+0.5 2.7+0.5 *
4; ZFacial angle (° ) 81.941.3 84.2+1.0 *
5; ZFH plane to mandibular plane (° ) 28.911.3 27.2+1.9 N.S.
6; A to McNamara’s line (mm) -0.2£1.6 -0.3x1.1 N.S.
7: Pogonion to McNamara's line (mm) -11.0+1.8 -6.5+0.9 *
8; ZU1 to FH plane (° ) 119.6+2.4 113.0x1.7 *
9; ZL1 to mandibular plane (° ) 93.9+2.6 93.4+2.7 N.S.
10; Overbite (mm) 4.0£0.7 2.1+£0.3 *
11; Overjet (mm) 7.0+£1.2 2.8+0.6

* : p<0.05(Mann-Whitney U-test), N.S.: Not significant



Table 4. 3-D range of head movement(mm)

Control TB(=) TB(+) P-Value

Mean SD Mean SD Mean SD Control —TB(-) | Control —TB(+) | TB(—) —TB(+)
Standing 2.54%+1.0 31814 22610 * N.S. *k
Pitch 2289.56+0.1 1357.85+0.1 2266.46 0.1 * N.S. *
Yaw 1103.34+0.2 968.87%0.3 1083.11£0.3 *k N.S. *
Pitch+Yaw+Roll 1902.13%+0.1 1601.24+0.1 1890.32+0.1 *k N.S. *

*:p<0.05, * *:p<0.01(Mann-Whitney U-test), N.S.: Not significant TB(—): without TB appliance, TB(+): with TB appliance



Table 5. Variation of EMG activity

Control TB(-) TB(+) Control —TB(-) Control =TB(+) TB(—) —=TB(+)
Mean SD Mean SD Mean SD
SCM Pitch 21.14£25.17 52.23+24.17 14.26+23.21 * N.S. %
Yaw 14,12 +28.52 51.94+31.31 11.87+ 35.25 % N.S. *
Pitch+Yaw+Roll 62.00 £ 24.52 67.74+£33.31 71.11% 44.25 N.S. N.S. N.S.
RMS-EMG TRP(U) |Pitch 26.33+32.12 50.75+15.28 25.51+ 22.58 * N.S. *
(wV) Yaw 21.08 £40.68 50.39+37.40 14.14% 52.44 * N.S. *
Pitch+Yaw+Roll 62.11 £38.68 67.39+£32.40 59.34% 46.44 N.S. N.S. N.S.
TRP(L) |Pitch 13.22+21.35 10.29%x11.19 10.11 +14.47 N.S. N.S. N.S.
Yaw 1048 £15.18 11.77x11.25 9.38+10.21 N.S. N.S. N.S.
Pitch+Yaw+Roll 13.35+18.18 16.28+11.25 19.21+ 1825 N.S. N.S. N.S.

%: p<0.05, **: p<0.01 (Mann-Whitney U-test), N.S.: Not significant, 1B(—): without 18 appliance, TB(+): with 18 appliance
SCM:sternocleidomastoid muscle, TRP(U): trapezius muscle (upper), TRP(L): trapezius muscle (lower)



