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Fig. 1. Linear measurement

1. Overbite 2. Overjet
4. Lower molar space
7. 7 to SN plane

3. Upper molar space
5. 6 to SN plane
8. 7 to FH plane

9. 6 to mandibular plane(mm) 10. 7 to mandibular plane(mm)

11. 1 to facial plane 12. T to facial plane

6. 6 to FH Plane

Fig. 2. Angular measurement

1. Interincisal angle 2. IMPA 3. 6 to palatal plane
4. 7 to palatal plane 5. 6 to mandibular plane( ")

6. 7 to mandibular plane( *) 7. 6 to occlusal plane

8. 7 to occlusal plane 9. 6 to occlusal plane

10. 7 to occlusal plane 11. Gonial angle

12. Occlusomandibular angle 13. Palatomandibular angle
14. FMA 15. SN to mandibular plane

Table 2. Difference between pre-treatment and post-treatment in class | extraction group

Variable Mean SD. t-value
Overbite 092 1.90 1.87
Overjet -0.43 275 -0.61
Upper molar space 094 2.09 1.74
Lower molar space 0.87 1.23 2.73%

6 to SN plane 054 1.86 113

6 to FH plane 083 1.15 2,78

7 to SN plane 1.27 203 2.42%

7 to FH plane 0.16 2.46 0.26

6 to mandibular plane(mm) 1.72 2.66 3.98%#x
7 to mandibular plane(mm) 0.65 1.18 213+

1 to facial plane -2.38 297 -3.10%%*
T to facial plane -167 1.17 -3.54%*
Interincisal angle 12.21 1295 3.60%*
IMPA -2.10 16.46 -0.49

6 to palatal plane 3.36 512 2.74x*

7 to palatal plane 424 6.13 2.68*
6 to mandibular plane( ) -358 470 ~2.94x%
7 to mandibular plane( *) -826 8.39 ~3.80%x%
6 to occlusal plane -4.14 580 -2.76%
7 to occlusal plane -5.66 7.22 =3.03%x
6 to occlusal plane 491 505 ~3.76%*
7 to occlusal plane 9.19 9.15 -3 88x#x
Gonial angle 0.26 2.25 0.45
Occlusomandibular angle -0.83 251 -1.28
Palatomandibular angle 095 247 1.48
FMA 1.59 3.28 187
SN to mandibular plane 092 1.45 2.46%

* P<O.05  xx P00l e+ P<0.001
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Table 3. Correlation between some variables in class 1 extraction group

Overbite 7 to Mn. Plane( 06455+

)
T7 to occlusal plane ~0.61 %+
Overjet 1 to facial plane 0.76%x
Interincisal angle ~0.58%x
Upper molar space Occlusomandibular angle (.53
Lower molar space Occlusemandibular angle .60+
6 to FH plane 1 to facial plane -0.50*
Interincisalo angle -0.65+%
7 to SN plane B to mandibular plane( *) 056+
6 to mandibular 1 to occlusal plane 052+
plane(mm) 6 to occlusal plane 0.53%
1 to facial plane Interincisal angle -(.85%+
6 to palatal plane -0.96%=
T to facial plane Internicisal angle ~0.60++
6 to palatal plane -0.50%=
B to occlusal plane -0.58%*
Interincisal angle 6 to palatal plane 0.54%=
6 to occlusal plane ~0.55%x
6 to -occlusal plane 7 to occlusal plane -053%=
occlusomandibular angle 0.63+*
FMA -0.82+
B to occlusal plane 7 10 occlusal plane .53+

* P<005 *x P<0,01 x#x P<0,001

Table 4. Difference between pre-treatment and post-treatment in class | non-extraction group

Overbite -0.01 095 -0.06

Overjet ~-092 1.33 -2.40
Upper molar space 056 1.24 157
Lower molar space -1.15 099 -4.01

6 to SN plane 0.43 1.89 0.79
6 to FH plane 1.05 145 2.52+
7 to SN plane 168 1.79 3.24xx
7 to FH plane 115 1.38 2.90%
6 to mandibular plane(mm) 0.11 0.76 052
7 to mandibular plane(mm) -1.28 181 -2.45+%
1 to facial plane -150 1.00 : -5.19
T to facial plane -057 1834 -1.08
Interincisal angle 868 15.12 197
IMPA 094 6.24 0.50

6 to palatal plane . -0.38 523 -0.25
7 to palatal plane -0.18 440 -0.14
6 to mandibular plane(”) -3.04 332 =3.17%x
7 to mandibular plane(”) -6.32 641 -341
6 to occlusal plane -18 55 -1.14
7 to occlusal plane -1.76 7171 0.79
6 to occlusal plane 418 3.20 4.52%%x
7 to occlusal plane 290 17.18 058
Gonial angle ~0.80 1.08 -2.59%
Occlusomandibular angle -0.84 095 ~3.06%
Palatomandibular angle 264 890 1.03
FMA -0.73 129 -19
SN to mandibular plane -2.60 850 ~-1.06

* P<O05  +x P<OOl  ##+ P<0.001
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Table 5. Correlation between some variables in

class | nohe-extraction group

DEX &S SHLARE HM2hTRI| S0 et HF

- ce

. Variable ;
Overject Upper molar space .82
7 to mandibular plane{ °) 053
Upper molar space 7 to mandibular plane(mm) 0.51%+
Lower molar space 6 to mandibular plane(mm) 0.52s%%
B to occlusal plane 0.61%#x
6 to SN plane 1 to facial plane 0.50%*
I to facial plane 0.66%
6 to FH plane 6 to mandibular plane( *) (.68
6 to mandibular plane(mm) 050+
7 to FH plane 1 to facial plane ~0.64%
FMA ~051%
B to mandibular plane(mm) 1 to facial plane ~0.82%
1 to facial plane I to facial plane 0.78%
6 to mandibular plane(mm) 6 to occlusal plane -0.93%x
T to mandibular plane( *) Gonial angle ~0.67+*
occlusomandibular angle -0.63*
6 to occlusal plane 6 to occlusal plane 062
6 to occlusal plane FMA 057+
* P<0.05 x P<0.01 wxk P<0.001
Table 6. Difference between pre-treatment and post-treatment in class Il group
Variable Mean SD. t-value
Overbite -021 115 ~067
Overjet -1.80 241 -268+
Upper molar space 1.30 1.49 3.16%+*
Lower molar space 235 261 3.24%+
6 to SN plane 1.34 2.13 2.27*
6 to FH plane 0.44 2.63 061
7 to SN plane 256 243 3.79%+
7 to FH plane 252 204 4 M
6 to mandibular plane(mm) 113 1.08 378
T to mandibular plane(mm) 0.69 1.11 2.22%
1 to facial plane -173 294 -2.12%
T to facial plane -0.03 2.20 -0.06
Interincisal angle 1097 11.35 348
IMPA -1.49 389 -1.38
6 to palatal plane 5.36 6.08 3.18%x
7 to palatal plane 0.01 476 0.00
6 to mandibular plane( *) -1.13 6.58 -061
7 to mandibular plane( ° ) -1.93 1059 -0.65
6 to occlusal plane -3.68 69 -19
7 to occlusal plane 0.09 456 0.07
© to occlusal plane 243 531 164
7 to occlusal plane 2.20 10.61 078
Gonial angle -0.42 1.70 -0.89
Occlusomandibular angle -1.06 1.58 ~2.39%
Palatomandibular angle -0.36 1.8 -0.17
FMA -047 1.29 -1.32
SN to mandibular plane 073 160 16

* P<O05  # P<O0O1  ssx P<0.001
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Table 7. Correlation between some variables in  class Il group

Overject

Upper molar space

Lower molar space

6 to SN plane

6 to FH plane
7 to SN plane
7 to FH plane

6 to mandibular
plane(mm)

1 to facial plane

Interincisal angle

6 to palatal plane

6 to occlusal plane

Upper molar space

CHRI WA 2634 35, 1995H

-0.61#*

Interincisal angle —0.85%%
6 to occlusal plane 0.72+=
palatomandibular angle 0.61#%x
1 to facial plane -0.59+
Interincisal angle 0.65%*
6 to mandibular plane(mm) 0.70+
7 to mandibular plane(mm) 0.60
1 to facial plane -0.70*
palatomandibular angle -0.61*
7 to SN plane 0.90+=
1 to facial plane 067+

6 to palatal plane 0.54+*

7 to SN plane 0.50*
Interincisal angle 0.50*

I to facial plane 0.58xx
palatomandibular angle —0.50x
1 to facial plane -0.59
Interincisal angle ~0.50%x*
I to facial plane 0.56%
Interincisal angle ~0.65%*
7 to palatal plane 0.66%*x
6 to mandibular plane( °) 0.77%%x
7 to occlusal plane -0.63+%
occlusomandibular angle 0. 73+
palatomandibular angle -0.67+*
7 to palatal plane -(0.5b%x*
occlusomandibular angle 0.17%

* P<0.05 *+x P<0.01 wk P<0O.001

9 Z=s} got A2 TFA Y Aw) N ARAF W

Fe £ FALA FI4 B = sjet Ao

TAe Al TAEY AL F&3 o 2 94 4
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Class 1 B]%X]To|A lower molar space, SN
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Hd] dig gt AU FA ] dEoN A 5HAF A
3Fe 5 BAYE §8E B &, st A2
HFAE A1 H]s) Y= w5 9473
AFE BElon Aot A2UTFAE AlTA 9 ¥%
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Class T2 At 120199 X2 1A A
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g et A7 9] 2oy X gdF Wslge
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Table 8. Difference between pre-treatment and post-treatment in class Il group

SHRRE M2oiTR|e] kol Rtet A

Variable Mean SD. t-value
Overbite 179 192 347*x
Overjet 164 173 3.53#x
Upper molar space ~-0.20 218 -0.34
Lower molar space -0.12 293 -0.15
6 to SN plane 2.33 1.31 6.68%+%
6 to FH plane 3.10 323 3.59x
7 to SN plane 2.23 2.94 2.84x%
7 to FH plane 248 1.83 5.05%*x
6 to mandibular plane(mm) 158 2.08 2.83%
7 to mandibular plane(mm) 0.7 1.14 2.28%
1 to facial plane -0.82 357 -0.86
T to facial plane -2.46 215 ~4 28x%x
Interincisal angle 7.03 31 0.69
IMPA 125 8381 -3.08%x*
6 to palatal plane 381 534 2.66*
7 to palatal plane -3.23 79 -1.51
B to mandibular plane( °) -5.45 593 -3.43%x%
7 to mandibular plane( *) -7.35 6.73 ~4,08+*x
6 to occlusal plane -3.09 459 -251*
7 to occlusal plane 474 108 1.63
6 to occlusal plane 414 6.41 241%
7 to occlusal plane 6.60 795 3.10
Gonial angle 0.08 147 310
Occlusomandibular angle 1.20 251 1.78
Palatomandibular angle 0.84 1.19 2.62%%
FMA 124 2.55 181
SN to mandibular plane 095 338 1.06
* P<005  #+ P<O0l ==+ P<0O.001
Table 9. Correlation betwean some variables in class lil group
Variable CcC
Overbite Lower molar space 0.50%
Overjet 1 to facial plane 0.90%x=
1 to facial plane 0.69%xx
6 to occlusal plane 0.52%%%
Lower molar space 6 to palatal plane 0.50%x
6 to SN plane palatomandibular angle 0.75%%*
7 to FH plane 7 to palatal plane -0.50+
Occlusomandibular angle 0.55%
B to mandibular plane 7 to mandibular plane(mm) 0.64*
7 to mandibular plane( ) —0.41 %%
7 to occlusal plane 0.22*
7 to mandibular plane(mm) IMPA 0.66%+
1 to facial plane I to facial plane 0.92%=
IMPA 0.63++
6 to palatal plane -0.51*
6 to occlusal plane 0.67*
1 to facial plane IMPA 0.71%
6 to palatal plane -0.63**
7 to mandibular plane( *) -057%

* P<0.05 *x P<0.01 w0k P<0.001
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[-0 X 115 -1.28 -0.18 -6.32 176 290

t-value 055 124 335k 181 -0.90 -1.89 122
Viean 127(1) 0.16 065 42 -8.26 566 9.19
- 256(11) 252 069 0.00 193 0.09 2.20
t-value  -152 07 -0.09 173 -176 -164 191
Mean 1.27(1) 0.16 065 424 8% 566 9.19
-V 2.23(IV) 2.48 0.70 323 135 474 660
t-value  -103 085w+ 025 2.6% -0.32 048+ 081
Mean 168(I) 115 1.8 -0.18 -6.32 176 290
0-m 256(I) 250 069 -0.00 193 009 221
t-value  -1.02 194 -3.31#+ -0.10 -0.97 067 0.13
' Vean 168(11) 115 -128 -0.18 -6.32 176 290
o-v 2.23(IV) 248 0.70 323 735 474 661
t-vae 057 205 2,974 118 067 -079 -0.72
Viean 256(II) 252 069 0.00 193 0.9 221
m-V 2.23(V) 248 070 323 135 474 661
_ t-value 031 005 033 12 160 -143 -126

* P<0.05 *x P<0,01 *+x P<0,001 I :Class I extraction group

P.P: palatal plane
M.P. : mandibular plane
OQ.P. : occlusal plane

I : Class 1 non-extraction group
I : Class I group
IV : Class T group
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Class 1 AT Class T4 #2928 xlo] & K
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-ABSTRACT-

A STUDY OF THE SECOND MOLAR WHICH WAS MALPOSITIONED
AFTER ORTHODONTIC TREATMENT

Young-Sun Yun, D.D.S., Dong-Joo Lee, D.D.S.. M.S.D., Ph.D.

Department of Orthodontics, College of Dentistry, Chosun University.

The purpose of this study is to know about the positional change of second molar when orthodontic treatment is
performed. To know about it, we andlysed cephalogram pre. and post treatment for 54 adult patients who were
finished orthodontic treatment by banding to the first molar and classify them into 4 groups : Class I extraction
group 15, Class I nonextraction group 12, Class II group 13, class Class Il group 14.

The following conclusions were obtained :

. In the extraction group of Class I, mandibular second molar showed less extrusion and more distal inclination

than first moarl. But maxillary second molar showed more or less extrusive and mesial inclination to much the
same degree of first molar.

. Inthe non-extractio group of Class 1, mandibular second molar in intrusive to first molar, it showed smilar distal

inclination to first molar. But maxillary secont molar is extrusive similarly to first molar.

. In the group of Class I, mandibular second molar is less extrusive than first molar and maxillary second molar

is more extrusive than first molar.

. In the group of Class IlI, mandibular second molar showed similar extrusion to first molar and more distal

inclination than first molar. But maxillary second molar showed less extrusion than first molar.

. A comparision of the positional change of second molar among groups : The change of distance from FH plane to

funcation point of maxillary second molar is the difference between Class [ extraction group and Class T group,
Class I extraction group and Class I group.
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The change of maxillary second molar to palatal plane and occlusal plane is the difference between Class ]
extraction group and Class I group. And the change of distance from mandibular plane to furcation point of
mandibular second molar is difference between Class I extraction group and non-extraction group, Class 1
non-extraction group and Class I group, Class 1 non-extraction group and Class Il group.

But the change of angle of mandibular second molar to mandibular plane and occlusal plane is make no difference
in among groups.
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