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Table 1 Sample age

Range

8y Im - 16y bm
ly bm - by

ly 6m - 5y 9m
14y - 23y 4m

Mean

11y 7m
2y 9m
2y 5m
17y 3m

Pretreatment Age
Treatment Period
Retention Period
Posttreatment Age.

W Retention Period
(] Treatment Period

0 oS 10 15 20 25
Sample Age

Figure 1. Age distribution of sample subjects
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Figure 2. Reference points
7. Na 2. FMN 3. Or 4. SE 5.8
6. Ba 7. Pt 8. Ar 9. ANS 10. PNS

(DA&A

1. Na (Nasion): frontonasal suture®] #Z4Hy

2. FMN (Frontomaxillary nasal suture) : Ate}&o]

H &, AFEH nfEA e 3RS A4

3. Or (Orbitale) : Bony orbit®] &}

4. SE : AFA 9} R¥Z9 greater wing shadow

skl maH

5. S(Sella) : HB =9 pituitary fossa®] FHA

6. Ba (Basion) : A5 AWM foramen magnum
of AWk AAT HFWA

7. Pt (Pterygoid point) : Foramen rotundum®} 341
3} pterygomaxillary fissure £ b3

8. Ar (Articulare) : ¥ F7HA 9] apHI} sjotat
T wA

9. ANS (Anterior Nasal Spine) : 77l G50l 9]
ot HAWA

10. PNS (Posterior Nasal Spine) : Bony hard palate
o] HFA

11. A (subspinale) : ANS ©|A A} X)2E7|& 7}
£ curvatured #3h4

12. B (supramentale) : Pogonion¥} &}} 2] Z&7] 9
crestA}o] 9] 3letF curvatureZ 3 FWA
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Figure 3. Reference points

14. Gn
19. CC

1. A
18. Go

12. B
17. X

13. Pm
18. DC

15. Me
20. Co

13. Pm (Protuberance menti) : Point B} Pogonion
Abol9l  symphysisdel AHPH o Rcurvature?}
concavedl| 4] convexd}A Wale A

14. Gn (Gnathion) : Bony chin symphysis co ntour
% FAs

15. Me (Menton) : Symphyseal outline’de] #a}4
z

16. Go (Gonion) : Mandibular angle & 414

17. Xi @ 3}e}9] geometric center

18. DC : Ba-N 479 sttt AR 414

19, CC : Ba-N plane ¥ Facial axis®] :x}3

20. Co(Condylion) : &t} 7o) T4 TA

QAFA

1. Ramal plane : Ar 9} Go & d43% A

2. Mandibular plane : Go ¥ Me< d4d 4

3. Occlusal plane : A 172 w3} HEFA7 A 1
&R 2 JEH Avte A

4. Palatal plane : ANS¢} PNSE dZ 3 A

5. FH plane : Co¥ Or & 9443 A

6. AB plane : Point A%} BE 443

7. Facial axis : Pt} Gng Q4@ A

A

T



Figure 4. Reference lines

1. Ramal plane 2. Mandibular plane

3. Occlusal plane 4. Palatal plane

5. FH glane 6. AB plana 7. Facial axis
B.N-Baine 9. J. 10 U8 “1..1 1215

8 N-Ba line : Nag} Ba® 9448 A
9. Ul : e 4x9 2%

10. U6 <t A 1d+A9 2%

11. L1: gkt 3829 A%

12. 16 : stot A 1 7219 A&

BAE A% &&

1. BaSEMe : Ba, SE, Me°| o] %+ 2t

2. SEFMNA: SE, FMN, Point A 7} o] %< 2}

3. Gonial angle : Ar, Go, Me°] °| &

4. FH-MP : FH Plane 3} Mandibular plane°] ©]
= 7

5. AB-MP ‘AB plane¥ Mandibular plane®] ©] &
2}

6. Facial axis : N-Ba line®} Facial axis line®] o]
= Zt

7. LFH :ANS, Xi, Pme] <i1%%& %

8 FH-OP :FH plane®} Occlusal planec] ol F+ 7}

9, MP-OP :Mandibular plane Occlusal plane®]
ol fe 7t
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Figure 5. Angular measurments

1. BaSEMe 2. SEFMNA 3. Gonial angle
4. FH-MP 5. AB-MP 6. Facial axis 7. LFH

10. FH-PP “FH plane®} Palatal planeo| °o]%+ 7t

11. Mandibular arc : Pm-Xi¢] 1343} Xi- DCE
ol &4} ol FE 7}

12. FH-U1 : FH plane™} 3¢t £33 2 50| o|F&
Eal

13. IMPA :Mandibular plane®} &t} 8% X o)
oj2& 7}

14, U-PP : %4} Al 1oi+A] 9} Palatal planeo] °] F
= 7t

15, L6-MP : &} A)1th+2) ¢ Mandibular plane©]
o] F-=

16. U6-OP :Ae} Al 1t 9} Occlusal plane®) ©]
f= 7

17. L6-OP : &} Ao+ 2 Occlusal plane®] ©]
Fe= 2

(4Ao] AZ FE
1. Ramus height : Arel A Go7bAle] Azl

2. Mandibular body length @ GodllAl Me7}R]2] A&
3. ATFH : NadlA Me7tAle] A
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Figure 6. Angular measurments

8. FH-OP 9. MP-OP 10. FH-PP

11. Mandibular arc 12. FH-U1 13. IMPA
14, UB-PP 15. LB-MP 16, UB-OP 17. L6-OP

4. PTFH : S oA Go7}A 9] A

5. AUFH : Nao|A} ANS7421€] A2l6. ALFH : ANS
A Me7kA Y Az

7. PPU1 | 70 ANA J4FAA) incisal edge

- point7HA 9] A A

8. MPLI1 : Mandibular planecl] ] 82t54 2] incisal
edge point7hA]e] 42 A €]

9. PPU6 : TN HA ot Ald T2 ] FH g 5
AR e 2 Ag

10. MPL6 : Mandibular planeellA] &Fe} A1) 2] 2]
T4 SR e £33 A g

(5) TAA

7t AZPES] B % EFUAE Fato] g A
7 g Foll et vlme XNE Fof BY Fof vl
£ A3t t-testZ2 BAAE &R o B HF<]
A7} 3/ FE BAH = F5o st =
A FAPE L AFNT Fo] wggHe] g
BAE Ldolr198] 3] EH (regression analysis)
< Aldstsdrt. '
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Figure 7. Angular measurments

1. Ramus height 2. Mandibular body length

3. ATFH 4. PTFH 5. AUFH 6. ALFH

7. PPUT 8. MPL1 9. PPU6  10. MPL6
m e7AMA

B A= 272 A Hellman dental age [IIBe] 4 ©]
Rnoem BAPrte]l FHa 1d 6ol AR
Angle#| 37 FA 2R 249 & hdoz A=
=3

1. ARAHE golEr] 93 t-test AH A3 A=
A& ENM e ~SE-FMN-A, 2 Gonial angle,
£ AB-MP% 87 &EolA #9271 hqem A
A& &A= ramus height, ATFHS & &

C BolA foabzl gldlen] WEE FEME
AUFH/ATFH, ALFH/ATFH& &o] f2l3t7} 3l
Qo HolxzH &M FH-UL, IMPAS
8 FEAA o2t AU

2. BT WetE oty AT t-test AH AT
ZAZdENE 2 Gonial angle, ~FH-OP, «
FH-OP, sMP-OP&EX fat7}F 9o
A AE FEL ME-E FEoJAME ramus height,
PTFH/ATFHS 77 @504 Fex7} dlen
2o} X229 RN £ IMPA, Us-PP(mm),
L6-MP (mm), ~0P-U6, ~OP-162} &Ed|A &
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4271 AUt ‘ Ul, Ul-PP(mm), L1-MP (mm), ~U6-PP, 2
3. AR RGN BE FAE YERA L6-MPo] 9]t}

31258 Ramus height, Mandibular body length, 5. A &717F 9 W37} BA 7|7 o) X 8A A

Facial height?] =& &% U6-PP(mm), L6-MP gao BAAYE Jehd dEELS /FH-MP,

(mm), < Gonial angle ©]1t}. ¢FH-OP, + MP-0OP, /IMPA%E0|gloH o]
4. A8 93 Q) BA7)3L Fo WsteA] g (FH-OP, < IMPAYEE X873t 52 WHale

guEL ,SE-FMN-A, 2AB-MP, /Facial I A48 BAE YeERAT

axis, ~LFH, AUFH/ATFH, ALZ/ALFH, ~FH- 6 RA7)7 o] 2A84S Uil $253 xa
Table 2-1 Skeletal angular measurement at pretreat- Table 3-1 Skeletal linear measurement at pretreat-

ment(T1), posttreatment(T2), postreten- ment(T1), posttreatment(T2), postreten-
tion(T3) tion(T3)
Tl T2 T3 T1 T2 T3

Variable | Mean | S.D. | Mean | SD. | Mean | S.D. Variable | Mean | SD. | Mean | SD. | Mean | SD.
BaSEMe | 63.60] 373 | 6296 | 439 | 63.15| 471 Ramus B! 4585| 534 | 910] 462 | 5079 42
SEFMNA | 94811 459 | %633\ 463 | 75| 459 MnBL. | 7250| 5% | 7652| 58 | 7158| 527
Gonial A |12733) 538 11640} 538 | 1%552) 590 ATFH | 122521 1032 | 12929 | 1021 | 13110 | 1021
FH-MP 2835 379 | 2927 463 | 2863 521 PTFH 814! 728 | 83081 697 | 8513] 690
ABMPl 59.06| 386 | 6125 470 | 61.73] 510 AUFH 55941 385 | 58271 390 | 5900| 410
FacAxis 8742 307 | 848 | 371 | 8675 417 ALFH 61151 690 | 71671 693 | 71941 705
LFH 4663 383 | 4765 442 | 4771 473 PT/AT 6381 319 | 64321 335 | e5.00! 352
FH-OP | 1421} 476 ) 784| 427 | 892| 387 AUAT | 4673| 154 | 4514| 179 | 4506| L75
MP-0OP 1499 | 316 | 2150} 452 | 1979| 4.08 AL/AT sa74l 169 | s5381 177 | 58581 194
FH-PP 166 32 158 342 143 | 357

Mrn.Arc 3508 468 | 36601 463 | 3731 515 N.S. : Not Significant * : p<0.05 ™ : p<001 ™ : p<0.001

N.S. : Not Significant * : p<0.05 ™ : p<0.01 ™ : p<0.001

Table 2-2 Skeletal angular change and t-test during
treatment(T1-2) and retention(T2-3) Table 3-2 Skeletal linear change and t-test during

treatment(T1-2) and retention(T2-3)

T1-2 , T2-3
Variable | Mean | SD. | Sig. | Mean | SD. | Sig. Ti-2 T23

BaSEMe 065 | 221 | NS. | 019 122 | NS. Variable ' | Mean | S.D. | Sig. | Mean | S.D. | Sig.
SEFMNA 152 | 2.2 * 042 | 183 | NS. Ramus H.| 325 | 319 | %% | 169 | 137 | s#x
Gonial A -094 | L76 | -083 | 154 ok MnB.L. 402 | 283 | x| 106 | 211 *

FH-MP 092 | 225 * -065 | 1.26 ok ATFH 677 1 404 | s%x | 181 | 210 | #xx
ABMP 219 | 282 | =+ | 048 | 164 | N.S. PTFH 494 | 460 | sxx | 204 | 184 | #x«
FacAxis -094 | 206 * 027 | 099 | NS. AUFH 2331 217 | +x | 073 | 106 ok
LFH 1.02 | 219 * 006 | 101 | N.S. ALFH 452 1 253 | wkx | 127 | 142 | #sx
FH-OP 638 | 450 | sk 108 | 1.94 ok PT/AT 001 { 003 | NS. | 001 | 001 | sxx
MP-OP 6.51 | 400 | s | 171 | 196 | e AU/AT | -0.01 | 001 1 000 | 000 | NS
FH-PP -008 | 040 | NS, | -015| 015 | N.S. ' AL/AT 001 | 001 ok 000 | 001 | NS.

LMn.Arc 152 ] 316 | NS. | 071 213 | NS. N.S. : Not Significant * : p<0.05 ™ : p<0.01 ™ : p<0.001

N.S. : Not Significant “: p<0.05 ™ : p<0.01 "™ : p<0.001
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Table 4-1 Dentoalveolar measurement at pretreat-
ment(T1), posttreatment(T2), postreten-
tion(T3)

Tl T2 T3
Variable | Mean | SD. | Mean | SD. | Mean | SD.

FH-U1 117.23) 615 | 12369 | 6.76 | 12315 | 6.04
IMPA 8846| 539 | 8.71| 740 | 87.06 | 688
Ul-PP(mm) | 28.04] 353 | 2869 354 | 2892 350
U6-PP(mm) | 21.54| 345 | 2423 | 350 | 2471 321
L1-MP(mm) | 42.33| 379 | 44.81| 398 | 45.06| 382
16-MP(mm) | 3040| 285 | 325 | 248 | 3348 243
Occ-U6 90.04| 348 | 9085 | 286 | 821 | 235
Occ-L6 8790( 293 | 87.83| 2.76 | 8323 2.15
pPP-U6 TI54| 446 | 8206 422 | 8317 533
MP-L6 7133| 454 | 7008 | 623 | 70.75| 579

N.S. : Not Significant " : p<0.05 ™ : p<0.0l ™ : p<0.001

Table 4-2 Dentoalveolar change and t-test during
treatment(T1-2) ‘and retention(T2-3)

T1-2 T2-3

Variable Mean | SD. | Sig. | Mean | SD. | Sig.

FH-U1L 646 | 496 | #=x | -054 | 318 | N.S.
IMPA -275 ) A9T | wx 13 276 | =
Ul-PP(mm) | 065 | 164 | = 023 | 093 | N.S.
UB-PP(mm) | 269 | 1.80 | ##+ | 048 | 101 | =
L1-MP(mm) | 248 | 234 | #=+x | 025 | 074 | NS.
L6-MP(mm)| 210 | 2.18 | #x+ | 098 | 0.89 | #xx

Occ-Ub 081 | 434 | NS, | -165 | 215 | #*x
Occ-L6 -0.06 | 339 | NS. | 129 {333 | =

PP-U6 452 | 458 | #xx | 110 | 345 | N.S.
MP-L6 =725 | 570 | #x | 067 | 336 | N.S.

N.S. © Not Significant * @ p<005 ** : p<001 ™ : p<0.001

717 Fo) WzlEale FRBAE BN aEd
Hzte] F7t Y N E7|HE AGH 17 W3}
F3 FABAE, 28w setEHzte] LSy
2 X877t 59 Facial axis®] #3333 Ja#H
AE JerSie.

7. BA717E ol EAERS vEd dEEY A&
A9 AP 9] AAE BN nFPHZe
EA e AU 24D FARAE, 28 o

35 RYLE MM X2F SHH} L0 1 AT

Table 5 Correlation coefficients with posttreatment
change of FH-MP, FH-OP and IMPA
Initial skeletal angular measurements

FH-MP| Sig. |FH-OP| Sig. |IMPA | Sig.

BaSEMe | 007 | NS. | -032 | NS. | 008 | NS.
SEFMNA | -003 | NS. | 008 | N.S. | 028 | NS.
Gonial A | 007 | NS.| 026 | NS. | 035 | NS.
FH-MP | 002 |NS.| 026 | NS | 023 | NS,
ABMP | -003 [ NS.| -042 | * |-027 | NS.
FacAxis | 016 [ NS.| -039 | * | 009 | NS.
LFH 016 | NS. | 035 [ NS | -02 | NS.
FH-OP | -012 | NS.| 0I5 | NS.| 023 | NS.
MP-OP | 020 | NS.| 006 | NS. | -011 | NS.
FH-PP | -046 { NS. | 006 | NS. | 028 | NS.
MnArc | 007 | NS. | -035 | NS. | -025 | NS.

N.S. : Not Significant “ : p<0.05 ™ : p<0.0l ™™ : p<0.001

Table 6 Correlation coefficients with posttreatment
change of FH-MP, FH-OP and IMPA
Initial skeletal linear measurements.

FH-MP| Sig. |FH-OP| Sig. | IMPA | Sig.

Ramus H. | -033 | NS. | 021 [NS.| -021 | NS.
MnB.L. 016 | NS. | 007 |NS. | -009 | NS
ATFH -006 | NS. | -034 | NS.| -001 | NS
PTFH -011 | NS. | 013 |NS.| -018 | N.S.
AUFH -004 | NS. | 041 @ = | -014 | NS
ALFH -015 | NS. | 025 |NS.| -015 | NS.
PT/AT 003 | NS, | 029 |NS.| 002 | NS.
- AU/AT 008 | NS. | 039 | = 000 | NS.
AL/AT 000 | NS. | 037 |NS.| -002 | NS

N.S. : Not Significant " : p<0.05 ™ : p<0.0l ™ : p<0.001

oo 3 AB planeZt®} facial axis 2+ 18
a sebd |9 AAEe} A4d #AE Ve
t}.

V. && 3 10t

Enlow " olw & 70| 4% “F9" geo] &)
gt} sl on] Jgold ol 7|5A FP& ol F
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Table 7 Correlation cosfficients with posttreatment
change of FH-MP, FH-OP and IMPA
Initial dentoalveolar measurements

FH-MP| Sig. |FH-OP| Sig. | IMPA | Sig.

FH-UL 022 | NS, | 028 |NS.| -001 | NS
IMPA 023 | NS | 040 | = 002 | N.S.
Ul-PP(mm) | -033 | NS, | 015 |NS.| -028 | N.S.
U6-PP(mm) | -0.09 | NS. | 021 |NS.| -024 | NS.
L1I-MP(mm) | -013 | N.S. | 027 |NS.| 012 | N.S.
L6-MP(mm) { -014 | N.S. | 013 |NS.| -034 | NS.
Occ-U6 -0.18 | N.S. | 007 | NS.| -009 | NS.
Occ-L6 -005 | NS. | 001 [NS.| 02! |NS.
PP-U6 035 | NS | -011 |NS.| 007 |NS.
| MP-16 -0.11 | NS, | -010 [ NS. | -008 | N.S.
N.S. : Not Significant *: p<005 ™ : p<00l ™ : p<0.001

Table 8 Correlation coefficients with posttreatment
change of FH-MP, FH-OP and IMPA :
Skeletal angular change during treatment

FH-MP| Sig. |FH-OP| Sig. | IMPA | Sig.
BaSEMe | 006 | NS. | -006 | NS. | 003 | NS.
SEFMNA| 024 | NS. | 008 | NS. | =017 | NS.
Gonial A| -000 | NS. | 009 | NS. | -017 | NS.
FH-MP | -008 | N.S. | -007 | NS. | -0.19 | NS.
ABMP 002 | NS. | 020 | NS | 013 | NS,
FacAxis 044 * -004 | NS, | 011 | NS,
LFH -029 | NS. | -002 | NS. | -011 | NS
FH-OP 010 | NS. | -086 | =+ | -025 | N.S,
MP-OP | -020 | NS. | 060 | = 020 | N.S.
FH-PP -004 | NS. | -019 | NS. | 011 | NS,
MnArc | -030 | NS. | -006 | NS. | 022 | NS,

N.S. : Not Significant " : p<0.06 ™ : p<0.01 ™ : p<0.001

7] 913l A& o g Foizl Aol i) Whe-Eh 2
Aolgl sttt 18y PR sE ol gt HY e
2 An® Nae FPe Fx /M B A
olgte FHAH L A #A} AR f-g AH 2 I
H2E Y229 #39 Rol® A7) Brodie'” 5
& DA BA A DF-F AMEo = QlE) #3
o] Wgo] opy|H o 2N X8 T wiEHe| 27
2R age e s AAEY 3§ RGN
AR E AA g bp Qo ol gt wFHHY

274 -

OIXIBEA 2624 35, 190614

Table 9 Correlation coefficients with posttreatment
change of FH-MP, FH-OP and [MPA
Skeletal linear change during treatment

FH-MP | Sig. |FH-OP| Sig. | IMPA | Sig.
Ramus H.| -014 |N.S.| -002 | NS. | 003 | N.S.
MnB.L. -012 |NS.| 005 | NS. | 018 | NS.
ATFH -003 [NS.| 039 * -0.00 | N.S.
PTFH -019 INS.| 001 | NS. | 009 | NS.
AUFH -008 | NS.| 004 | NS. | 020} NS.
ALFH -029 |NS.{ 000 | NS. | 009 | NS.
PT/AT 001 |NS.| -007 | NS. | 021 | NS,
AU/AT 057 * 026 | NS. | 005 | NS.
AL/AT -001 |NS.| 016 | NS. | -012 | NS.
N.S. : Not Significant * : p<0.05 ™ : p<0.01 ™ : p<0.001

Table 10 Correlation coefficients with posttreatment
change of FH-MP, FH-OP and IMPA:
Dentoalveolar change during treatment

FH-MP| Sig. |FH-OP| Sig. |{IMPA| Sig.
FH-U1 -031 | N.S. 010 |NS.| 022 |NS.
IMPA -0.27 | N.S. 016 | NS, | -056| =
Ul-PP(mm) | 010 | N.S. | -0.13 [N.S. | -0.10 | N.S.
U6-PP(mm) | -026 | NS. | -004 | NS.| 022 |N.S.
L1-MP(mm)| -027 | N.S. 022 |NS.| 015]|N.S.
L6-MP(mm)| -0.19 | N.S. 005 |NS.| 019]N.S.
Occ-Ub 001 | N.S. 014 |NS.| 007 |N.S.
Occ-L6 006 | NS. | -018 |NS.| 012]NS.
PP-U6 -012 | N.S. 032 | NS.| 017 | NS,
MP-L6 005 | NS. | 028 | NS.|-011]|N.S.
N.S. : Not Significant * : p<0.05 " : p<0.01 ™ : p<0.001
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-ABSTRACT-

A study on the skeletal changes after treatment
of class Il malocclusion patients

Dong-Hwa Chung, D.D.S., M.S.D., Kyung-Suk Cha, D.D.S., M.S.D., Ph.D.

Department of Orthodontics, School of Dentistry, Dankook National University.

This study was investigated the changes during treatment and retention period in the Class III malocclusion patients
and explored the correlationship between factors that showed relapse tendencies and pre-treatment skeletal pattern and
the changes during treatment period. '

Numbers of total sample were 24 and their Hellman’s dental age at the start of treatment was over III B and were
retained at least over 1 year 6 months,

The following conclusion were obtained by comparing the differences between treatment period and retention period,
and after analysing the correlationship of factors that manifested relapse tendencies.

1. The angles formed by FH plane and occlusal plane, FH plane and mandibular plane, and mandibular incisor and
mandibular plane changes showed rebound effect during retention period and among them occlusal plane angle and
IMPA show reverse correlationship.

2. Upward displacement of the occlusal plane at the end of treatment has returning tendency , is proportional to the
displacement during treatment period, but the angle between maxillary and mandibular 1st molar to its basal bone
have been constantlsy maintained during the retention period.

3. Mandibular plane decrease during retention period and downward backward rotation during treatment period show
correlationship.
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