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Fig. 1. Age distribution of the sample.

Solid line indicate the period of chincap use.
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Fig. 2. The chincap appliance is fabricated so that the pull on the chincap is oriented along a

line from the mandibular symphysis to the mandibular condyle.

at the chin ranged from 400 to 600 g.
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Fig. 6, Linear Measurements
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Table 1.

W OW RN NN N DN NN RN N e e b e e et e e e

R - ST S TR R

Means, standard deviations and t-test of the angular measurements in treated group

and control group (the 1st, 2nd visit)

Treated group Control group
(A) _ 1st visit (B) 2nd visit (C)
Mean S.D. Mean S.D. Mean S.D.
SN-Pog 79.41 3.60 80.39 451 81.79 3.96
N-A-Pog -1.92 475 -1.47 6.74 -4.20 604
- Y-axis 69.28 3.21 69.11 5.03 70.56  6.87
SNA 78.62 3.52 79.69 2.99 79.78 3.29
SNB 79.86 3.50 .80.89 4.03 81.07 3.65
ANB -1.23 - 2.09 -1.19 2.73 -2.19 264
N-S-Ar 123,73 4.31 123.18 5.40 122.83  5.30
S-Ar-Go 148.08 4.18 143.26 4.85 143.97 4.74
Gonial angle 131.11 5.76 133.13 3.72 133.27 4.34
Bjork sum 398.07 6.78 399.80 5.24 400.07 - 5.24
. Upper Go. angle 52.25 3.18 52.72 3.71 51.53  3.76
. Lower Go. angle 78.86 4.25 80.42 4.23 81.74 4.77
. SN-ArGo 87.81 4.39 86.43 4.91 86.81 4.09
. SN-GoGn 36.18 4.34 36.94 5.49 3732 5.30
. SN-palatal 9.60 2.92 9.59 3.54 9.39 3.73
. SN-FH 7.40 2.62 6.58 2.48 6.31 2.91
. SN-occl. 2072 3.92 20.16 5.86 18.54 4.53
. Palatal-mand. 26.58 4.18 27.36 4.14 27.92 4.04
. FH-palatal 220 2.82 3.02 294 - 3.08 3.57
. Palatal-occl. 11.12 3.56 10.57 4.66 9.16 3.66
1. Occl-mand. 1820 365 1941 363 2153 3.89
. Mental angle 77.47 445 76.31 5.85 72.28  2.95
. Ul to SN 102.89 6.80 106.82 8.05 111.65 6.‘83
. LIto SN 54.24: 5.96 5422 10.51 55.79 8.78
. IMPA 86.42 6.05 85.99 7.41 85.05 7.37
. UltoLl 13142 8.04 127.39 11.00 12476 9.37
. AB-occl. 77.70  3.57 77.23 -4.65 76.04 - 4.96
. AB-mand. 59.51 4.95 57.83 5.00 54.51 = 5.25
. ABdacial 2.05 2.81 2.22 3.62 3.62  3.66
. ODI 61.70 5.46 60.84 5.34 5759 5.67
. APDI 91.18 4.28 92.42 6.55 94.81 6.24
NS : not significant in all variables at p < 0.01.
# significant difference in male and female at p < 0.01
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Significance
A-B  B-C
NS NS
NS NS
NS NS
NS - NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS ‘NS
NS.:. NS
NS NS
NS - NS
NS NS



Table 2. Means, standard deviations and t-test of the linear measurements in treated group and

11.
12.
13.
14.
15,
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

control group (the 1st, 2nd visit)
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Treated group Control group
A) 1st visit (B)
Mean S.D. Mean S.D.
S-N 62.43 3.61 63.48  4.00
S-Ar 3040 222 3137  2.60
N-Me 109.18 7.56  113.65  8.81
S-Go 66.94 4.10 69.18  5.17
NGo 10149 6.62 103.24  6.97
. S-Pog 110.25 6.66 11582  7.61
. A'ptm’ 4157 2.90 4291 247
. Go-Me 64.47 4.78 67.69 5.18
. Ar-Pog 9724 596 101.16 6.44
Ar-Go 3994 343" 4147 3.2
N-ANS 4936 4.04 51.07  4.52
ANS-Me 60.98 4.74 63.88 552
B-B' 7.84 1.20 6.76  1.14
Pog-Pog’ 12.55 0.94 1229  1.66
SN-Ar verti. 2519 1.85 26.20 2.99
SN-Ar horiz. 16.88 2.58 17.07 262
U6-L6 476 2.28 5.03 253
L1 to A-Pog 6.45 1.89 7.48 270
L1 to mand. 38.17 3.19 39.74  3.11
SN-U6 62.13 3.89 65.93  5.22
palatal-U6 18.01 1.83 19.88  2.46
Mandible-L6 27.16 2.61 27.83  2.63
Overjet -326 172f 293 181
Overbite 2.48 2.50 1.40 1.73
S-Go/N-Me % 61.43 3.13 60.96  3.00
S-N/Go-Me 0.97 0.06 0.94  0.07
N-ANS/ANS-Me % 81.14 6.43 80.13 592
Max./Ar-Pog % 42,80 2.44 4388  6.67
Go-Ar/Go-Me % 62.15 557 6133  3.32
S-Ar/Go-Ar % 76.69 8.86 75.93  7.07
S-N/N-Me % 57.30 3.00 56.12 4.99
NS : not significant *p <0.05 **p < 0.
# : significant difference in male and female at p <0.01

2nd visit (C)

Mean

65.35
34.23
122.85
74.46
109.15
125.32
44.16
74.19
109.72
43.00
55.21
68.66
6.41
12.52
28.69
18.41
5.53
8.36
41.85
70.90
21.59
30.03
-2.79
1.46
60.61
0.88
80.74
41.90
59.43
78.19
53.48

01

S.D.

3.84
3.45
9.541
6.95
7.56
8.70
2.05
5.40
6.97
4.54
4.24
6.46
1.71
2.08
3.87
2.62
2.75
6.41
3.78
5.70
2.59
3.56
1.67
3.06
3.40
0.08
6.36
6.61
5.61
8.51
5.02

Significance
A-B  BC
NS NS
NS *
NS * %
NS o+
NS *
*® * ¥k
NS NS
NS * K
NS * %k
NS NS
NS *
NS *
* NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
* *
* NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS



Table 3. Annual increments during treatment, observation, and not-treatment (angular mea-
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surements)

. SN-Pog

N-A-Pog
Y-axis

. SNA
. SNB

ANB

. N-S-Ar

. $-ArGo

. Gonial angle
. Bjork sum

. Upper Go. angle
. Lower Go, angle
. SN-ArGo

. SN-GoGn

. SN-palatal

. SN-FH

. SN-occl.

. Palatal-mand.
. FH-palatal

. Palatal-occl.
. occl.-mand.

. mental angle
. Ul to SN

. L1to SN

. IMPA

. Ulto Ll

. AB-occl.

. AB-mand.

. AB-facial

. ODI

. APDI

not-tx.
significance
Mean S.D.
0.36 1.29 ok
-0.78 1.56 ok
1.04 3.99 NS
-0.01 0.74 NS
0.27 1.25 * ¥
-0.28 0.74 * Ak
-0.10 1.24 *
042 1.86 NS
-0.22 1.26 *
0.00 126 *kok
-0.56- 0.92 *E
0.34 1.07 NS
0.32 1.25 il
-0.04 142 >k
-0.33 1.23 NS
0.00 0.68 NS
-0.23 1.76 NS
0.29 1.51 NS
-0.33 1.77 NS
0.10  2.57 NS
0.33 1.56 NS
-0.88 1.96 *
1.63 1.72 NS
0.80 1.82 NS
-0.83 1.52 *
-0.32 343 NS
-0.47 1.60 ok
-0.80 1.49 *hx
034 1.19 ok
-1.13 1.56 * ok
034 239  *a»
*%% p < 0.001

NS: not significant
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-1.65

-0.09
~1.88

-1.08

~1.60

~-0.45

-2.01

~3.39

-2.59

-3.86

treatment

Mean S.D.

1.71
2.89
1.62
1.11
1.62
1.32
1.56
2.19
1.25
1.67
1.31
1.11
2.21
1.61
1.58
0.75
1.83
1.89
1.50
2.33
2.10
1.57
2.70
4.26
4.23
5.00
3.49
1.94
1.72
2.73
2.96

3.39
1.94

1.79
0.88
1.57

1.37

0.52
2.45
1.38
0.45
0.18
0.00
0.93
0.27

1.37

0.98
1.93

1.34
4.31
2.94

3.21

**p <0.01

significance

Ak

k%

*kk
* k%

* %%

PrT
wkE
NS

Ak

k&

%%
NS

*® %

NS

NS
NS
¥k
NS
NS
*%
NS
ok ok
*EE
$kok
Aok

*kE

*p< 0.05

observation
Mean S.D.

1.55
1.85
5.60
0.94
1.66
0.99
1.52
2.05
1.26
1.60
1.05
1.12
2.10
1.63
1.27
0.82
2.19
1.97
1.48
2.37
1.62
2.91
6.37
3.64
3.25
5.64
2.20
1.78
1.20
1.85
2.82

0.61
-0.14
1.00
0.53
0.65
-0.12
-0.43
0.42
~0.36
-0.38
-0.73
0.38
-0.02
-0.48
-0.72
-0.08
-1.49
0.25
~0.64
-0.76
1.10
-0.66
1.58
0.06
0.20
-1.51
0.78
~0.33
0.19
-0.96
0.08



Table 4.

W W W I S T S T S T N R N S N S N S e e T S
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O 00 =2 O U b W N =

ments)

. S-N
. S-Ar
. N-Me

S-Go

. NGo
. SPog

A'-ptm !

. Go-Me

. Ar-Pog

. ArGo

. N-ANS

. ANS-Me

. BB

. Pog-Pog'

. SN-Ar verti.

. SN-Ar horiz,
. U6 to L6 mm
. L1to A-Pog
. L1 to mand.
. SN-U6

. palatal-Ué6

. mand.-L6

. Overjet

. Overbite"

. 8-Go/N-Me %
. S-N/Go-Me

. N-ANS/ANS-Me
. max./Ar-Pog
. Go-Ar/Go-Me
. S-Ar/Go-Ar

. S-N/N-Me

NS : not significant

not-tx.
significance
Mean S.D.
0.63 0.79 NS
1.28 1.35 NS
3.35 208 NS
2.06 1.53 NS
239 194 *
3.14 2.11 **
0.22 1.00 NS
229 157 *
247 153 **
0.80 1.07 **
1.40 1.19 NS
1.78 0.99 NS
-0.18 0.47 NS
0.05 0.77 *
1.11  1.37 NS
0.62 0.61 *
0.34 0.73 bl
0.39 0.52 *xx
0.93 0.90 NS
1.80 0.80 NS
0.61 044 NS
081 0.5 NS
-0.02 0.3 *xk
~0.23 2.00 NS
-0.02 0.85 NS
-0.02 0.01 **
0.11 1.31 NS
~-0.82 1.01 b
~-0.91 245 NS
1.67 4.36 NS
-1.05 0.78 NS
*** p <0.001

treatment

Mean S.D.

0.86 0.48
1.29 0.77
3.77 1.65
1.67 1.38
345 1.18
1.55 1.62
0.77 1.22
1.14 0.90
0.84 1.56
0.62 0.89
1.75 1.02
2.48 1.59
-0.36 0.58
~0.24 0.51
0.78 0.68
1.13  0.93
-1.15  1.15
-2.16 1.89
132 080
242 1.01
0.98 0.95
133 0.88
4.18 2.57
-0.64 172
-0.53 1.05
0.00 0.02
-0.41 278
0.56 1.36
~0.70 2.82
3.00 4.78
~1.11 0.78

¥* p < 0.01
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Annual increments during treatment, observation, and not-treatment (linear. measure-

observation
significance

Mean S.D.

NS 0.87 0.65
i 0.06 0.99
* 292 149
NS 243 1.23
*Ex 223 1.10
NS 3.20 1.55
NS 0.69 0.94
NS 1.65 1.11
** 2.95 1.65
** 1.94 1.16
*xE 0.93 098
NS 1.93 1.06
NS -0.20 0.53
NS -0.01 040
NS 0.18 0.96
NS ~-0.16 0.92
NS 0.12 0.34
*EE 0.51 1.02
NS 1.26 0.68
NS 269 0.82
NS 1.24 0.65
NS 0.83 0.53
*EE 0.21 1.33
NS 0.22 0.76
wx 0.51 1.14
NS -0.01 0.02
NS ~0.89 1.77
** ~-0.57. 0.83
e 2.00 2.65
b -4.16 4.22
** ~-0.63 0.63

*p < 0.05



Table 5. - Results of analysis of covariance for each variable showing significance during treat-
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ment and not-treatment.

angular measurements

F (duration)

. SN-Pog
. N-A-Pog

. Y-axis

SNA

. SNB

. ANB

. 'N-S-Ar

. S-ArGo

. Gonial angle

. Bjork sum

. upper Go angle
. lower Go angle
. SN-ArGo

. SN-GoGn

. SN-palatal

SN-FH

. SN-occl.

. palatal-mand.
. FH-palata}

. palatal-occl.
. occl.-mand.
. mental angle
. Ul toSN

. L1 to SN

. IMPA
.UltoLl

. AB-occl.

. AB:mand.

. AB-facial

. ODI '
. APDI

*+* b < 0.001

F (treatment)

3.06 14.60%**
6.63* 27.28%#+
0.77 0.77
0.00 0.20
1.50 21.16***
3.06 36.36%**
1.98 3.88
2.15 4.94*
0.00 7.44%*
0.62 4.62*
4,82% 10.40%+
4,08* 0.00
- 0.51 16.66%**
1.75 4.96*
0.11 1.25
6.56* 0.00
7.80%* 0.45
1.00 1.76
3.83 0.93
7.47%% 0.02
10.52%+ 1.26
54,07%** 6.43*
0.79 1.80
0.86 0.10
1.33 4,58*
3.33 0.05
0.00 34.40%**
10.14** 49.15%%+
1.22 40.44%**
1.70 36.05***
2.03 129.72% %+
**p < 0.01

T

11.
12.
13.
14,
15.
16.
17.
18.
19,
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

linear measurements

S-N

. S-Ar

N-Me
S-Go
N-Go
S-Pog
A'-ptm'

. Go-Me
. Ar-Pog

Ar-Go

N-ANS
ANS-Me

B-B'

Pog-Pog’

SN-Ar vert.
SN-Ar horiz.
U6 to L6

L1 to A-Pog

L1 to mad.
SN-U6
palatal-Ué6
mand.-L6
Overjet
Overbite
S-Go/N-Me %
S-N/Go-Me
N-ANS/ANS-Me %
Max./Ar-Pog % .
Go-A1/Go-Me %
S-Ar/Go-Ar %
S-N/N-Me %

*p < 0.05
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F (duration)

48.70%**
17.85%*+
82.54%%*
25.91%#%
51.41%*%
98.38%**
13.10%**
103.36%*+
67.70%**
7.02%*
57.52% %+
38.12% %+
0.29
1.33
21.08%%*
1.03
0.52
3.25
9.12%*
33,99%*
5.62*
5.88*
0.35
2.08
2.52

37.57%%%

3.26
8.25%*
3.57
0.07

29,154 %+

F (treatment)

2.25
0.01
0.26
0.42
6.59*
5.49*
1.82
5.47%
7.46%*
5.15%
0.81
1.62
0.13
4.07*
0.98
2.61
17.40%*+
19.14%#+
1.13
1.56
0.29
1.49
83.24%++
0.52
1.36
5.14%
0.12
11.02%*
0.00
0.92 .
0.04



Table 6. Results of analysis of covariance for each variable showing significance during treatment
and observation.
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angular measurements
F (duration) F (quit)

SN-Pog 0.04
N-A-Pog 2.33
Y-axis 0.66
SNA 2.99
. SNB 0.22
ANB 1.36
. N-S-Ar 0.02
S-Ar-Go 0.97
. Gonial-angle 1.17
. Bjork sum 0.25
. upper Go. angle  2.64
. lower Go. angle 0.15
. SN-ArGo 0.97
. SN-GoGon 0.08
. SN-palatal 0.64
. SN-FH 091
. SN-occl. 0.27
. palatal-mand. 0.56
. FH-palatal 0.02
. palatal-occl. 0.00
. occl.-mand, 0.56
. mental angle 17.57%%*
. Ul to SN 0.85
. L1 to SN 0.04
. IMPA 4.22%
. Ulto L} 0.09
. AB-occlusal 0.00
. AB-mand. 0.50
. AB-facial 0.70
. ODI 0.42
. APDI 0.00
**x p < 0.001

3.42 1.
23,11%** 2.
11.59%** 3.
3.33 4.
6.77* 5.
31.61%%* 6.
0.83 7.
10.40%* 8.
13.53%%% 9
13.78%*% 10.
48.50*** 11
7.85%% 12
17.57%%* 13
3.67 14,
1.08 15
0.08 16
7.83%% 17
4.82* i8
1.24 19
4.12% 20
19.33%%* 21
6.68* 22
0.31 23
0.93 24
10.78%* 25
0.40 26
50.92%%** 27
25.07%** 28
40,17%** 29
10.74%* 30
23,23%*=* 31.
**n < 0.01
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S-N
S-Ar
N-Me
$-Go
N-Go
S-Pog
A'-ptm'
Go-Me

. Ar-Pog

Ar-Go

. N-ANS
. ANS-Me
. B-B

Pog—Pog'

. SN-Ar verti.

. SN-Ar horiz.

. U6to L6

. L1to A-Pog

. L1 to mand.

. SN-Ué6

. palatal-Ué

. mand.-Lé6

. Overjet

. Overbite

. 8-Go/N-Me %

. S-N/Go-Me

. N-ANS/ANS-Me
. Max./Ar-Pog %
. Go-Ar/Go-Me %
. S-Ar/Go-Ar %

S-N/N-Me %

*p < 0.05

linear measurements
F (duration) F (quit)

8.79%*
0.66
11.23*#
4.68*
9.74%%
8.42%*
0.24
69.12%%=*
37.48*%*
7.69%*
9.98**
3.69
0.17
0.29
1.33
0.01
0.63
0.17
0.66
0.64
0.00
0.57
0.00
4.47*
0.56
4,71*
% 0.00
2.50
0.39
0.01
5.10%

89.60%**
35.51%%*
163.43*%*
91.87*%*
198.71%**
70.38%**
24.64***
3.92
19.91%**
8.82%*
94 53%**
129.91#%*
0.16
3.49
22.56%**
22.13%*%
9.60**
10.12%*
82.43%%*
157.85%**
69.40***
56.62%%*
100.59%**
1.39
0.01
6.81*
1.70
0.07
2.03
27.26*%*
70.25%**



Table 7. Results of analysis of covariance for each variable showing significance during observa-
tion and not-treatment. ) :

angular measurements linear measurements
F (duration) F (observation) F (duration) F (observation)
1. SN-Pog 7.04% 0.59 1. SN 28.68%** 105
2. N-A-Pog 5.37* 1.12 2. S-Ar 11.63** 6.50*
3. Y-axis 137 0.79 3. N-Me : 58.57*** 0.22
4. SNA 266 4.74* 4. 8-Go  18.45%#+ - 0.15
5. SNB 4.52% 0.59 5. N-Go 31.57%%* 0.22
6. ANB 1.86 1.27 6. SPog 75.46%** 0.28
7. N-S-Ar 2.28 1.29 7. A'ptm’ 21.23%%+# 3.19
8. S-ArGo 103 0.11 8. GoMe 71.82%%* 0.29
9. Gonial-angle 0.66 0.09 9. Ar-Pog 67.02%** - 0.79
10. Bjérk sum 0.70 Q30 10. Ar-Go 7.29%* 2.50
11. upper Go.angle ~ 2.20 Q15 11. N-ANS 30.28%** 0.88
12. lower Go. angle ~ 4.58* 0.00 12. ANS-Me- 37.55% %+ 0.11
13. SN-ArGo 0.00 0.29 13. B-B' 0.02 0.05
14. SN-GoGon 232 0.16 14, PogPog’ 8.39%* 0.30
15. SN-palatal 1.27 0.64 15. SN-Ar verti. 12.05%* 2.96
16. SN-FH 5.39* 0.53 16. SN-Ar horiz. 1.05 7.09*
17. SN-occl. 10.50** 4.76* 17. U6 to L6mm 0.00 0.25
18. palatal-mand. . 0.54 0.04 18. L1 to A-Pog 3.52 ' - 0.29
19. FH-palatal 7.06* 0.03 19. L1 to mand. 7.39*%* : 0.73
20. palatal-occl. 12.96*** 1.87 20. SN-U6 27.67%** 270
21. occl.-mand. 17.45%*+* 1.98 21. palatal-Ué 9.17%* 3.84
22. mental angle 21.86%** 0.02 22. mand.-L6 2.87 i 0.00
23. Ul to SN 1.13 0.06 . 23. Overjet 1.00 0.19
24. L1 to SN 274 4.02* 24. Overbite 0.18 0.00
25. IMPA. 2.07 5.02* 25. S-Go/N-Me % 2.02 0.80
26. Ul to L1 4.81* 1.85 26. S-N/Go-Me 37.63%** 1.06
27. AB-occl. 0.00 4.06* 27. N-ANS/ANS-Me %  2.43 1.56
28. AB-mand. 11.02%* 1.20 28. Max./Ar-Pog % 5.45% 0.44
29. AB-facial 0.58 1.30 - 29. Go-Ar/Go-Me % 3.43 : 4.78%
30. ODI. 1.39 0.63 30. S-Ar/Go-Ar % 0.04 11.40%*
31. APDI 4.38*% - 0.60 31. S-N/N-Me % 23.54%** . 1.87
#4455 < 0.001 *%p < 0.01 *p < 0.05
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Fig. 9. Major contributions to correction of the
Class III malocclusion.

wtoz A 3tEe 7l % muscle
balance 9] W 3o 23 43 A Ao o8] vebd
otz B nEgch.

Moss "3} Enlow®®ell o]3lw 3}ot&o] A
A& 715AQ 870 3t Aol slotE
A3 Ao B8e) wrzw], slotF AW
TAZEAAA FAAA A sebEe AdY
o] o] 3] dtobEe] el Y H X Wl v
ttn get. Bjork®E Aoz AAsie

stetahfol g RS2 setstael Bt

=7t Frbska stetzel Aaddn sy,
Enlow™ = A A3lelgo] Aol N A3k
o2 TAZEA Urhis £8 o2 A
Hel Az £3] st Fo A4 A g w
Az 20 7 corpus—ramus angleo] ¥ 33icha
shtch. B AFolAe AR dz2TolA B
5 o detze] Fadidn 3 Aol 7
&Fo] vl Bkow, Aqkdnrs Fokdn
9 AAdle FFol 7t gliAat facial
depth+ X &F0°] ¢ & %}% facial lenth
€ W&ol o 4% }93 stetEe e
H3E JdAE 4 A%D}. W Jarabak™-&
upper gonial angleZ fs}"-}ﬂr—‘f—ﬂ AtaEs
A&E 4 ddn stgEEl 2 dFoldE Az
T2 upper gonial angleo] Z43igenzg 3
"44-:-4 Aol Av}gto g wiHYLE &

4 %k,

ol gA o] o HNaF A A 23}

o 95t} Graber'®& stetA 7t Ao F4H
s IMPA% ol £% AAE valthn s
)k, Sawa'®, Thilander®3 ojH£9] din
o4 IMPAS 4% B3udtx +ed, ¥ 9
ol 4 = IMPAS} mental angle?] 747} §-9|
A7k glolAl, sebEel Tk A WA A
ol slalA & ol 9ste] FetAAS dFe=
AAE Aoletm Azs ek, AAdAA L] A
¥ 3% Sawa'¥E oha ¢F HJAHE 2l
A u & AP E 2 &a7E UAF ¥
At

R

4
%2 o

2. X|2%0f H3l(Table 3,4,6,7,8)

02‘-
fo Lo

lmgel 2§ A5 Fo Jehie 4
e XNeFo oAl L FEFSY S
QAFol shtelnh. ey JEF YElYE 3
o2 QAo AL olAR &z eirt.
Prader£™& Aalo] Ads A U 847}
golxd, 43 s3] s Hslo] Ao 4AF
AL we}rbE catch—up growths} deojyteiz
ot olmAAo] & x| g Fol ool
A =123 catch—up growths} U] b}l‘—ﬂﬂl{—
ol ¥ & At

Asano®E A8 Zol] AAo] AL = o
27]9t Fefrt wshslEdl, Ao oA 43
of dA=lgyd RollH Aol FrtsirlE A
ab 2710l glel A Lale 2712 catch—ups A
L ololtlm sl o, Sakamoto®¥s} Uka™ %5
£ QAAPA TN AEFo] Futo AL H
] dletZo) Auloz AL E AT AT H
5ol st A Aol 7HEE AV 7:}/"5]?45-
ololq;}._‘__ 0}93\\:]-

Mitani®} Sakamoto?®+ growth timingol]
Aglol A4l AAFHE FAFHR 3 AA 2
£717F ke Aol wHEEHAY L, FAF
A AAuieke 2alo] fAH]l Yoz =H
ol Zlrlm s,

Kanematsu*®+ slot a5 A F A £ g] S4], &
3, A<v]-§ 2 endochondral ossificatron %%
of ojm Aol i g PA|ut A2 F
A, 23 45334 AAEe dFE 9AA X5

ii

=238



2 AFol 4 ol AL
B3 B2 7k AR H3HE v
(Table 3,4,6). o] =& o] 2sh4 4
59wl ok, AAsetE A
9= AA kAL Holm Fulow A
bl %°l A Aoz AeHglod
475 Fohslel ARz

°F°
2
—‘q’
M

B
ol
32

,_.
o

o

oft =
2

2 od
fo B dp
I T

Ao
i 4 o
12 32

olr

do

-

19.

JN

A|

o X g
re

O

e

%er tifﬂ defel Aejz 3%

2ot v AA7|Fe] WIS
¥ a3} -&wh (Table 7), LSNAE 23]
shola, Aubdal AAdd o Fedste 7
gloleh. webA olegxe] &# ZF sletEe
A o f%'EHﬂdﬁlr shebE el $tA e of

rﬁ‘i%N
of {4 o

o N oMol ox S R

-

; ]E—;o]'i]% 2 &3
Rl EFsbn FAY
719 A4 WFFA LY obsol
4 A& deoH, 4
Fol BwAA A5H P T3l e
Al 123* m%%}iﬁ} BAste] A &se Aol

12 rlo md
rfr

ol
=
2
258

Aze 2AK WF
AuhE AS3te] A&
A2 FFAl vehdE ditel Hate] AT53l
o AT 3.403> 7ﬂxl B o gL sm 3
Mdelgle

232 94 47 olm, AR A Téifﬂeg—a— 12xﬂ 3

1. Sl AetEel 4Re AnFolAn
FAAAL ] FelAhE Aot Yeh.

0

3 - SuEe EA A et AAF Foo

3. shetzel ARelA LI shobAl, shet,
AR Aolola A48T + Usdeh.

4. etz zZhasiglc.

1. AAE, F54 D diiagel g A
A3, i3 A A3l =], 18 | 529—534,
1980

2. %A AAsAAEAY FAEFTRY

EAel A AT, AEAFAAHEA,
24 : 230236, 1986

3. AAE, ¢854, #99L:ITd FALY
LA = ol ﬂrﬂ gty x4, A=A
433]#], 14 :33-37, 1984

4. ARF 3AaEsA e N Al A7
g3, e FAAEI A, 191027
1030, 1981

5. Ebisawa, et. al.: A cephalometric observa-
tion on changes before and after treatment
of anterior cross-bite in cases of reverse
occlusion, Tohoku Dental University, 8:

114-127, 1981.

6. A mAR A BY AT, ARA
el A 3R], 22 1067—1073, 1984

7. Graber, TM., Chung, B. and Aoba, T.J.:

Dentofacial orthopedics versus orthodontics

-239-



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

J. Am. Dent. Assoc., 75:1145-1166, 1967.

. Armstrong, CJ.: A clinical evaluation of

the chincap, Aus.

1981,

Dent. J., 6:338-346,

. Thilander, B.: Treatment of Angle Class III

malocclusion with chincap, Trans. Eur.
Ortho. Soc., 39:384-398, 1963.

Thilander, B.: Chincap treatment for Angle
Class III malocclusion (a longitudinal study),
Trans. Bur. Ortho. Soc., 41:311-327, 1965.
Susami, R. et al.: Cephalometric survey
of reaction to orthodontic treatment in
anterior cross—bité: part III. cases of treat-
ment with the chincap, J. Jpn. Ortho. Soc.,
25:75-82, 1966.

Yano, Y.: The prognosis of the Class III
case, J. Jpn. Ortho. Soc., 30:96-108, 1971.
Irie, M. et. al.: Cephalometric changes in
treatment of anterior cross-bite cases with
chincap, J. Jpn. Ortho. Soc., 31:75-86,
1972.

Irie, M. and Nakamura, S.: Orthopedic
approach to severe skeletal Class III treat-
ment. Am. J. Orthod., 67:377-392, 1975,
Suzuki, W.: A cephalometric observation on
the chincap, J. Jpn. Ortho. Soc., 31:64-74,
1972.

Cleall, J.F.: Dentofacial orthopedics, Am. J.

Orthod., 66:237-250, 1974,

Vego, L.: Early orthopedic treatment for

Class III skeletal pattern, Am. J. Orthod.
70:59-69, 1976.

Graber, L.W.: Chincap therapy for mandi-
bular prognathism, Am. J, Orthod., 72:23-
41,1977.
Sawa, S.: Roentgeno-cephalometric study
on the dentocraniofacial growth of the
individuals with reversed occlusion, J. Jpn.
Ortho. Soc., 37:237-268, 1978.

Mills, J.R.E.: The effect of orthodontic

21.

22.

23,

24.

25.

26.

27.

28.

29.

30.

- 240 -

treatment on the skeletal pattern, Br. J.
Orthod., 5:133-143, 1978,
Nanda, R.:

consideration of a modified protraction
headgear, Am. J. Orthod., 78:125-139,

1980.
Sakamoto, T.: Incidence and avoidance of

Biomechanical and clinical

regression phenomenon, J. Jpn. Ortho.
Soc., 40:1-21, 1981.
Sakamoto,

application of orthopedic force in the

T.: Effective timing for the

skeletal Class III malocclusion, Am. J.
Orthod. 80:412-416, 1981.

Sakamoto, T. et. al.: A roentgenocephalo-
metric study of skeletal changes during and
after chincap treatment, Am, J. Orthod., 85:
341-350, 1984,

Takahashi, H. et. al.: The study of bone
resorption on the labial surface of symphysis
by the chincap treatment using the metalic
pin implant methods, J. Jpn. Ortho. Soc.,
41:656-664, 1982. .

AAE AR obge] dbal w3y 2] 5ol 3t
3 A A (elREal), ARl mA
k3] =], 12:117—126, 1982.

Mitani, H.: An individual longitudinal study

of the effects of extraoral force to the man-
dibular growth during puberty, J. Jpn.
Ortho. Soc., 43:200-221, 1984.

Mitani, H. and Sakamoto, T.: Chincap force
to a growing mandible. long-term clinical
reports, Angle Orthod., 54:93-122, 1984,
Mitani, H. and Fuzukawa, H.: Effects of
chincap force on the timing and amount
of mandibular growth associated with an-
terior reversed occlusion (Class III malocclu-
sion) during puberty, Am. J. Orthod., 90:
454-463,1986.

Wendell, P. et. al.: The effect of chincap
therapy on the mandible: A longitudinal
study, Am. J. Orthod., 87:265-274, 1985.



31.

32.

33.

34.

Ritucci, R. and Nanda, R.: The effect of
chincap therapy on the growth and develop-
ment of the cranial base and midface, Am,
T. Orthod., 90:475-483, 1986.

Breitner, C.: Bone changes resulting from
experimental orthodontic treatment, Am. J.
Orthod., 26:521-547, 1940.

Matsui, Y.: Effect of chincap on the growing
mandible, J. Jpn. Ortho. Soc., 24:165-181,
1965.

Janzen, E K. and Bluher, J.A.: The cephalo-
metric, anatomic, and histologic changes
in Macaca mulatta after application of a
continuous acting reaction force on the

mandible, Am. J. Orthod., 51:823-855,

- 1965.

3s.

36.

37.

38.

39.

40.

Joho, J P.: The effects of extraoral low-pull
traction to the mandibular dentition, Am. J.
Orthod., 64:555-577, 1973.

Petrovic, A., Stutzmann, J. and Qudet, C.:
Control process in the postnatal growth of
the condylar cartilage of the mandible, in
form and

growth, J.A. McNamara, Jr. ed., pp. 101-

determinants of mandibular

153, Craniofacial series, Ann Arbor; Center
for Human Growth and Development, 1975.

Belhobek, J.H.: The alterability of mandi-
bular growth, Quoted by Graber, L.W.
in Determinants of mandibular form and
growth, J.A. McNamara Jr. ed., pp. 229-241,
Craniofacial series, Ann Arbor; Center for
Human Growth and Development, 1975.
Asano, T.: Effects of mandibular retractive
force to growth of rat mandible, J. Jpn.
Ortho. Soc., 44:19-30, 1985.

Asano, T.: The effects of mandibular retrac-
tive force on the growing rat mandible,
Am. J. Orthod., 90:464-474, 1986.
Kanematsu, S.: Dentofacial changes pro-

duced by extraoral posterior force on the

41.

42.

43.

44,

45.

46.

47.

48,

49.

50.

51.

52.

53

-241-

mandible of Macaca irus, J. Jpn. Ortho.
Soc., 47:1-36, 1988.

Graber, T.M.: Dentofacial orthopedics, in
Current orthodontic concepts and techni-
que, TM. Graber ed., pp. 365-452, W.B.
Saunders, Philadelphia, 1969.

Weinberger, B.W.: Orthodontics: An histori-
cal review of its origin and evolution, St.
Louis, C.V. Mosby Co., 1926.

Graber, L.W.: The alterability of mandibular
growth, in Determinants of mandibular
form and growth, J.A. McNamara Jr. ed.,
pp. 229-241, Craniofacial series, Ann Arbor;
Center for Human Growth and Develop-
ment, 1975.

E.H.: Malocclusion of the teeth,
Philadelphia, p. 194, S.S. White Co., 1907.
Case, C.: Dental orthopedics, Chicago, C.S.
Case Co., 1921.

Oppenheim, A.: Bone changes during tooth
J. Orthod., 16:535-553,

Angle,

movement, Int.
1930.
Broadbent, B.H.: The face of the normal
child, Angle Orthod., 7:183-209, 1937.
Brodie, A.G.: Behavior of normal and ab-
normal facial growth pattern, Am. J.
Orthod., 27:633-647, 1941.

Tweed, C.H.: Clinical orthodontics, C.V.
Mosby Co., 1966.

Strang, R.H. and Thompson, W.M.: A text-
book of orthodontics, 1958.

R.G.: The effects of tooth

position and maxillo-facial vertical growth

Alexander,

during treatment of scoliosis with the
Milwaukee brace, Am, J. Orthod, 52:161-
189, 1966.

Gold, JK.: A new approach to the treat-
ment of mandibular prognathism, Am. J:
Orthod., 35:893-912, 1949.

Nesbitt, A.: Short communication, Class



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

IIT treatment, Brit. D.J., 98:286-289, 1955.
Chapman, H.: Treatment of prenormal
occlusion in very young and older children,
Brit. D.J.: 92:241-243, 1952.

Lundstrom, A.: Introduction of orthodon-
tics, New York,‘ McGraw-Hill Book Co.,
224-293, 1960.

Grossman, W.: Treatment of Class I11I, Trans.
Eur. Ortho. Soc., 171-174, 1970.

Ricketts, R.M.: Various conditions of the
TMIJ as revealed by cephalometric laminar-
graph, Angle Orthod., 22:98-115, 1952,
Charlier, J.P., Petrovic, A., and Stutzman, J.:
Effects of mandibular hyperpropulsion of
the precondroblastic zone of young rat
condyle, Am. J. Orthod., 55:71-74, 1969.
de Alba, J.A., Chaconas, S.J., and Captuto,
A.A.: Orthopedic effect of the extraoral
chincap appliance on the mandible, Am, J.
Orthod., 69:29-41, 1976.

de Alba, J.A. et. al.: Stress distribution
under high-pull extraoral chincap . traction,
Angle Orthod., 52:69-78,1982,

Proffit, W.R. et. al.: The biologic basis of
orthodontic therapy, in Contemporary or-
thodontics, C.V. Mosby Company, pp. 228-
245, 1986.
Sanborn, R.T.:

facial skeletal patterns of Class III malocclu-

Difference between the

sion and normal occlusion, Angle Orthod.,
25:208-222, 1955.

Jacobson, A. et. al.: Mandibular progna-
thism, Am. J. Orthod., 66:14-171, 1974,
Carlott, A.E. and George, R.: Differential
diagnosis and treatment planning of the

surgical orthodontic Class III, ‘Am. J.

~ Orthod. 79:424-435, 1981.

65.

Graber, T.M., Rakosi, T., and Petrovic, A.G.
(editors): Research findings in craniofacial

growth and the modus operandi of func-

66.

67.

tional appliances. Ch. 2, the C.V. Mosby
Co., 1985.

Copray, J.C.V.M. et. al.: The role of bio-
mechanical factors in mandibular condylar
cartilage growth and remodeling in vitro.
In Carson, D.S. et. al. ed., Developmental
aspects of TMJ - disorders., pp. 235-269,
Craniofacial series, Ann Arbor, Center for
human growth and development, 1985.
Moss, M.L. and Salentij“n, L.: The primary

role of functional matrices in facial growth,

" Am. J. Orthod., 55:566-577, 1969.

68.

69.

70.

71.

72.

73.

74.

-242-

Enlow, D.H.: Normal variations in facial
form and the anatomic basis for malocclu-
sions. In: Handbook of facial growth. Ed.
by D.H. Enlow, Philadelphia, W.B. Saunders
Co., 1982.

Bjork, A. and Skieller, V.: Normal and ab-
normal growth of the mandible: a syn-
thesis of longitudinal cephalometric implant
studies over a period of 25 years. Eur. J.
Orthod., 5:1-46, 1983.

Lavergne, J. and Gasson, N.: The influence
of jaw rotation on the morphogenesis of
malocclusion, Am. J. Orthod., 73:658-666,
1978.

Diabbets, JM.H.: The puzzle of growth
rotation, Am. J. Orthod., 87:473-480,
1985.

Jarabak, J.R. and Fizzell; Light-wire edge-
wise appliance, the C.V. Mosby Co., 1972.
Prader, A., Tanner, J M., von Harnack G.A.:
Catch-up growth following illness or starva-
tion, J. Pediatr., 62:646-659, 1963.

Uka, A.: Roentgenocephalometric analysis
on the post-treatment stability of skeletal
Class III cases treated with the chincap,
Tohoku Univ. Dent. J.,, 1:33:45, 1982,



— ABSTRACT —

A ROENTGENOCEPHALOMETRIC STUDY ON THE EFFECTS OF THE
CHINCAP IN THE SKELETAL CLASS Il MALOCCLUSION

Chi Il Hwang, D.D.S., Cheong-Hoon Suhr, D.D.S., M.S.D., Ph.D.

Dept. of Orthodontics, College of Dentistry,
Seoul National University

The purpose of this study was to evaluate the effects of the chincap therapy on the cranio-
facial structure in persons with skeletal Class I1I malocclusion.

The patients selected for this study were treated with extra-oral chincap therapy only. Both
control and treatment samples were obtained from Seoul National University Hospital where
these longitudinal data were gathered. 35 treated patients and 14 control patients were studied.
The mean ages at the 1st evaluation was 8 years 3 months in the treatment sample and 9 years
4 months in the control sample. The duration of chincap therapy was variable but averaged 2
years of treatment. Post-treatment observation procedeeded for 1 year 2 months.

Active treatment and post treatment effects were evaluated.

The results were as follows:

1. Neither significant restraint nor acceleration of growth was found in the cranial base and
maxilla during treatment.

A distal rotation of the mandibular complex was seen.

Some amount of restraint of growth was found in mandibular body length, ramus height,

mandibular length during treatment.
4. The gonial angle was reduced.

5. After removal of the chin-cap, forward displacement of the mandible took place.
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