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Table 1. The mean age of patient at the start of treatment. treatment period and gender distribution of samples

Sex Male(10) Female(30)
14yr Im (8yr 6m~18yr 3m)

3yr 11m (lyr 5m~6yr 4m)
3yr 11m (Byr~4yr 9m)

Age at the start of treatment

Treatment period
Retention period

Male(14) Female(24)

14yr 7m (9yr 8m~19yr 5m)

3yr 3m (lyr 2m~ 6yr 8m)
3yr 9m Gyr~4yr 5m)
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Fig. 1. Cephalomstric landmarks.
1. Na(Nasion) 2. 8(8ella}
3. Or(Orbitale) 4. Po{Porion)
5. Ba{Baslon) 8. Arl{Articulare)
7. Go{Gonion} 8. Me(Manton) )
9. Gn(Gnathion? 10. Pog(Pogonion)
11. B{Supramentals)
12. LlalLower incisor root apex
18. LiT{Lower incisor tip)
14, UIT(Upper incisor tip)
15, UlA(Upper incisor root apex)
16. AlSubspinale)

17. ANS{Anterior nasal spine)

18. PNS(Posterior nasal spire
19, UMMG (Uppsr molar mesial cusp tip)
20. LMMGC{Lower molar mesial cusp tip)

* Or(Orbitale) 1 AMIAVAAS E4 kel Fehs
» Po(Porion) : 9jo] 22l 344
- Ba(Basion) : tf 5% A<do] s
- Ar(Articulare) : gt} A o] A A < FAA
o) =] A

- Go(Gonion) : 3t<t 8lde] a9y AM3 delA 5
Hol o] fe 7ol o] TR0l Ay 3

* Me(Menton) : o] 5-¢]3 9} 3 sp

- A(Subspinale) : 4t 71AY AxE7R FoA
o AFMde P de A

* B(Supramentale) © Infradentale 37 pogonion
el Sle shele] A SA AdelM el FHehybd

- UTA(Upper incisor root apex) : 3¢t 2329
=%

LIA(Lower incisor root apex) : 8¢} 28 x9] 2

Fig. 2. Cephalometric measurements.

1. Articular angle 2. SNA

3. 8NB 4. ANB

5. APDH 6. Wits" appraisal

7. Faclal convexity 8. Faclal height raito

©

FMA 10. Y-aixs angle

11. Mn. plane angle 12, Palatal plane angle
13. Ceclusal to Mn. plane 14. QDI

156. U1 1o FH plane 18, IMPA

17. Interincisal angle 18. Qverlet

19. Qverbite 20. Molar relationship

=3

- UIT(Upper incisor tip) : A9t 829 d¢

- LITLower incisor tip) : 8t 24838 %

- ANS{Anterior nasal spine) : &4 &
Ll

- PNS(Posterior nasal spine) : 2719} #F4b4d

« UMMC(Upper molar mesial cusp tip) © 2% A 1
A 24 2FE

- LMMC(Lower molar mesial cusp tip) : 3+¢} 4 1
iAo 24 T5Hd

- A& (Fig. 2)

- Articular angle  S~Ar-Go

+ SNA

- SNB

- ANB
APDI : facial angle £ AB plane angle * palatal
plane angle

» Wits' appraisal 1 AQ-BO distance
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Table 2. Comparison of pre-treatment(T1) cephalometric measurements between stable(S) group and relapse(R) group

. Articular angle

1456 £ 50

1447 + 81

1

2. SNA 895 + 54 804 + 29
3. SNB 76.1 + 32 746 + 26
4 ANB 77+ 12 58 + 20
5. APDI 743 + 13 764 + 50
6. Wits" appraisal 54 + 1.3 24 + 27
7. Facial convexity 97+ 15 60 + 21
8. Facial height ratio 632 + 15 62.0 + 40
9. FMA 293 £ 69 326 + 60
10. Y-axis angle 722 +179 745 + 32
11. Mn. plane angle 30315 367 £ 54
12. Palatal plane angle 29 + 86 29 £ 38
13. Occlusal to Mn. plane 210 + 48 197 + 47
14. ODI 76.3 + 92 715 £ 64
15. Ul to FH plane 1151 + 28 1146 + 69
16. IMPA 993 + 73 M5 £ 46 *
17. Interincisal angle 1007 + 62 1038 + 6.7
18. Overjet 98 + 1.7 65+ 18
19. Overbite 28 + 13 35+ 17
20. Molar relationship 07+18 15+ 20

(* : p<0.05)

- Facial convexity : Na-A to A-Pog angle

- IMPA : Incisor mandibular plane angle

- Facial height ratio : post. facial height(S-Go)/
ant. facial height(Na~Me)x100

* FMA : FH to mandibular plane angle

- Y-axis angle : Y-axis(S-Gn) to FH plane angle
- Mn. plane angle : Go-Me to FH plane angle

- Palatal plane angle : ANS-PNS to FH plane
angle

- Occlusal to Mn. plane

- ODI : (Mn. plane to AB plane angle) + (FH plane
to palatal plane angle)

- Ul to FH plane

156

- Interincisal angle

- Overjet

- Overbite

- Molar relationship : upper & lower 1st molar®]
mesio-buccsal cuspite] Ag

(2) BAEA

A& A(TD, A& (129 24 R A 82 &
3 0 A8 WIHT2-TDA A F T 9 Ao
& t-test B8l LotE it} T3 ATT 3ho]
ol Zol7k A" 24 % A 249 AL A
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Table 3. Comparison of post-treatment(T2) cephalometric measurements between stable(S) group and relapse(R) group

. Articular angle

1 1468 + 4.1
2. SNA 806 + 28
3. SNB 765 + 3.1
4. ANB 41 + 1.3
5. APDI 795 £ 3.2
6. Wits" appraisal -02 + 24
7. Facial convexity 6.3 £ 14
8. Facial height ratio 661 + 1.7
9. FMA 298 1+ 6.0
10. Y-axis angle 739 + 29
11. Mn. plane angle 376 £ 15
12. Palatal plane angle 16 £ 28
13. Occlusal to Mn. plane 171 + 38
14. ODI 731 £ 56
15. Ul to FH plane 1136 + 38
16. IMPA 1000 + 6.4
17. Interincisal angle 1112 + 57
18, Overjet 25+ 08
19. Overbite 16 £ 0.7
20. Molar relationship 25 £ 14

1463 + 7.8

796 + 30

744 £ 30 *
53 £ 1.7 *%
774 + 44 *
19 £ 21 *k
50 £ 23

621 + 52

331 +172

70 £ 35

369 + 66
36 £ 42

203 + 47 *%
764 £ 74

1099 + 69 *
91 +76

106.8 £ 6.0 ok
3112 *
19+10
2508

( * 1 p<0.05, = : p<0.01)

M. HPAR
1. X228 B2 K4 240/ HlI(Table 2)

atot X9 A EAA S} AT AZSYE
oﬂﬁ PR AEE ol F l@f o= v«l?ﬂ Aol

E HAel(p<0.05), ol P TelA o ZA Vel
tJr. 1 9] FEAXE Aol7} AH A skt

2. AN=2% 243 XM 49| H|1(Table 3)

h m\-_]

FAA A i3 st AXE el ASY
29l SNB(p<0.05), “&atetEe] A4 944 #AE
UehlE AZ359 ANB(p<001), APDI(p<0.05),
Wits' appraisal(p<0.01), ZEE B FA1=g Ueh
E A&38E9 occlusal to Mn. plane angle(p<0.01),
AR AAE Uelle ASFES Ul to FH plane
angle(p<0.05), interincisal angle(p<0.01), % 7}
(p<0.05)0ll A -3} Ak gt} BATHCZ #
o3 zo] & Bl =, Mol AE SNB, APD, Ul
to FH plane angle, interincisal angle®] ¥ =LA el

Of
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Table 4. Comparison of change following treatment(T2-T1) cephalometric measurements between stable(S) group and relapse
(R) group :

1. Articular angle 13 + 34 1.7 £ 40
2. SNA ' -89+ 15 -0.7 £ 1.2
3. SNB 04t 14 02 + 12 ’ *
4. ANB -36 £ 15 -05 £ 09 #*
5. APDI 52 £ 32 09 +18 *k
6. Wits" appraisal -56 24 05 +£18 kok
7. Facial convexity =35+ 20 -1.0 +-16
8. Facial height ratio 30+ 23 0122
9. FMA 05=+19 04 £ 26
10. Y-axis angle 17+12 06 £ 15
11. Mn. plane angle -1.7 + 23 03 %26
12. Palatal plane angle -13+19 06 + 22
13. Occlusal to Mn. plane -98 £ 36 06 t 21 ok
14. ODI -32 %37 -12 £ 53
15. Ul to FH plane -15 £ 08 -47 + 1.0
16. IMPA 07 =07 46 £ 05
17. Interincisal angle 106 + 1.2 3019 *
18. Overjet 73+ 22 -34 = 22
19. Overbite -12+£15 -16 £ 1.9
20. Molar relationship 18 + 1.7 09 + 18 *

( #:p<0.05, #* : p<0.01, **= : p<0.001)

T AT b BAH R R Aol g B
£, eHg oA SNB, APDI, interincisal angle,
molar relationship®] B ZA| Ve, gl =
3. XIE H51=0| Hln(Table 4) ANB, Wits’ appraisal, occlusal to Mn. plane angle©]
: 9 A Yerstth

FAAC tig stehEe] fAE Jehle Ay
E2Ql SNB(p<0.05), Batetze] A8 4 #AE
e = AS3E<9 ANB(p<0.01), APDI(p<0.01),
Wits’ appraisal(p<0.001), 2 ¥EHe] FA=E e}

Wi, AdTe e ANB, Wits' appraisal, occlusal
to Mn. plane angle, &3 3717} ©f ZA el

4, ANIEM(Table 5, 6, 7)

EATH o2 &3 20| E Hole AZFY

Yo
<

WE AZFEQ occlusal to Mn. plane angle(p<
0.001), A AAE eldl= AEFE<] interincisal
angle(p<0.05), molar relationship(p<0.05)°l14] $+3
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BN, FAF B4 59 AEF =z AL
A, A& & ANB(p<0.05)%t FX 5 #A S A
ojgtefe] AHBAE, APDI(<0.05)S T35 #A
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Table 5. Correlation of relapse amount(T3-T2) to skeletodental factors in pre-treatment(T1)

SNA
SNB
ANB
APDI

Wits' appraisal
Occlusal to Mn. plane

-0176 0.067
-0.156 -0.075
-0.091 0.365
-0.184 -0.004
0.068 0.009
0.924 s 0.108

(##x 1 p<0.001)

Table 6. Correlation of relapse amount(T3-T2) to skeletodental factors in post-treatment(T2)

SNA 0.328 0.007

SNB -0.333 -0.041

ANB 0.506 * 0.386

APDI -0.394 * -0.064

Wits" appraisal 0.089 0.129
Occlusal to Mn. plane 0.901 0.065

(x : p<0.05, *** : p<0.001)

Table 7. Correlation of relapse amount(T3-T2) to skeletodental factors in change after treatment(T2-T1).

SNA

0.016

0.399 =
SNB -0.527 #x -0.105
ANB 0679 *xx 0313
APDI -0479 * -0.043
Wits' appraisal 0.277 0.276
Occlusal to Mn. plane 0914 *=*x 0.092

(% p<0.05, *x : p<0.01, *=** : p<0.001)

o A Fo3 3o FBRBAE BYn(Table 8),
SNA(p< 0.05), ANB(p<0.001)%59] x| & #H3}eka ¢
A5 HAY AL Fod Feo] FHAAAEZ, SNB
(p<0.01), APDI (p<0.05)5¢] A5 W3 ke 72§
A AL FoF 3o FBAAE LAY HTable

9). occlusal to Mn. plane angle(p<0.001)3} -] & &
Ao A N8 A, A5 4854, s AgtEF L5
oA folg ] FBAAE BL v, FH |
o} EAGH R Fogt AABAE Hole ASYS
2 A Table 7, 8, 9).
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T4 259 7T SolnE 27| Hud FHt A
B 2N EE A8 F S Hrtstked v
74 dvka &kelch

T e A8 AT 24 A4 849 vl
A atet HAS] X EAAMES] IMPA(p<0.05)E A9
g AatetE A 43 #AE Uehle A
2291 SNA, SNB, ANB, APDI ¥ Wits' appraisal 5
I wEEHe] AAzel #HEE AZ3E9 occlusal
plane to Mn. plane angled|A] ¥ &7t BAgtH o2
TG Aol & B FA] ol 7 7t TAFH glo]
A zol7t A &S & F U THTable 2). ol &
2| g9 kg dolut Aol EHOH @]EQ F e X]E
A AZAE gltE Fotis 5,” Nanda$t Nanda,”
Shields 5, Shadowsky 9} Eliot,” Brett V9] ¢
79 43tk sl

T ko] A E 3(T2) 34 XA 849 v melA
detetEe AR A BAE JeEhE AS FE9
SNB(p<0.05), ANB(p<0.01), APDI(p<0.05), Wits’
appraisal(p<O.0D M F £t BATRAH o2 Golg
Aol & Hof Qbgto] Aol Hlgl X8 ¢FA] 3
ohZol Aol o wol o] RAA & & & <l
ATHTable 3). ©]2 3 IF FH 0 F SAlol|A 2] et
T AL A7 AT Beol YTk Fotis,”
Herzberg,” Shudy,” Brett 5°V¢] 979} dx|%itlz
Y w3 H Y AALEE Vel = occlusal plane
to Mn. plane angle(p<0.01) & &7t BAEA R
28t apo] & K=, ZH“L:fL o] ko Hlaj| 1
Ate AL ATy wggHe] ot vls) At
o2 A e oudtt oo t8) King"#
N e A HLS 2= FhAjo
}\1 ;HHLO] ‘E!}“ 01011/1- 2= 9‘)\ 1A ‘3—;"6‘
¢l Panchers” %= stetZo] Ash
A5 F AL #Hol sltha AAgs
S Ae] A E A AMEEHE AR
’5‘}“5"‘“44 T AL Do E Adko] gz P
Herzberg”= 0|5 8459 28 4] 749 32S =
Aete A 01 Aol &t :LEHH Merrifield
9} Cross,” Shudy 9} Fred®= A9Hg WA 517] 94
I AP F-29 Al AMET) HEo] 239 o
Al(controlled force system)& AF&-gro2H wgHH
< A st A LS MNLAIFIA] o, ]2
= 2483 gt ARV A S FdHE e s
o] %"]74 ANBZ}e] 2+4 8 fEs|of gt a wat
At 4, stet AR A& #AAE YEhllE Ul to

=
A
o]

lﬂﬁo}i

FH plane angle(p<0.05), interincisal angle (p<0.01)<]
A 5 20 BAECZ 93 Aol Efle
(Table 3), Aol Hla] Lol A st 27} 7]
A &l WOH o AP odx At AX = € A
ZAAFE S A& gt o= aket WA T} 7] A B
sl 9 olm A"EY e W Aol gE
Kaplan,” Tweed” Grieves™ 2] 9173} 2 x]5] %= wjo)

S £3 F 7 BATHLE Fod 2o
& BREd(p<0.05), oM AT HG 8
A7b g 2He A A8 g3 Ay A A4

FHA 2287} Bol H22FE AR F A5}

(3

4
FEd AL ¢ & 9Ah

= 270 A2 WMElHT-TD) Hlael A AsteEe]
ATHA 9% BAE U= SNB(p<0.05), ANB

(p<0.01), APDI(p<OOl) Wits’ appraisal(p<0.001),
gyde] AAeE YeE AS3EQ occlusal to
Mn. plane angle(p<001 2raret A9 A &=BAS
Ho]F = interincisal angle(p<0.05)<lA F 7+ A
gH o7 Fo3 Ao] & H=ui(Table 4), ol& A&
HFA F T el ol FHH fAFE Aatolr), T
9] A3 AAE JYelle ASFEES molar
relationship(p<0.05)91 4 F 3t A o2 frofst
Zpol & Hol e, ol& AlETd Hle) Y el
a5 Y & AL A8 Eet 7R wA gl B
45 A7 F Aol o Avke AL 9wttt
t-test 23 F T e BAAHORZ §of3 Aol
£ Hyd dEEY F #& 7 st Aed &
Jé 1) 7] ¢} molar relationship®] &3 =(T3-T 2)94-4
ABEAN Ay A E FT(T2) 53], NE Ha=H(T2-
Tl o&e] Aa Wsl azla wdEd 72
A=) Wglel molar relationship®] g A= kol
EAGH o7 Fol3t ARAAE B =d(Table 5,
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- ABSTRACT -

Correlationship of skeletodental factors to a relapse in class Il correctionn

Ae-Jin Chung, Doe-Hoon Lee, Kyung-Wha Kang, Sang-Cheol Kim

Department of Orthodontics, College of Dentistry, Wonkwang University

The purpose of this study was to evaluate the postretention change of class I malocclusion treatment and to examine
which factors were related to the relapse. Seventy-eight treated cases were divided into two groups according to the
stahility of treatment results. Various measurements in pre-treatment and post-treatment lateral cephalograms were
evaluated and comparisons were drawn between the stable and relapse group by t-test and correlation analysis.

1. There were only a few differences in the skeletodental relationship in the pre-treatment phase between the stable and
the relapse group.

2. Mandibles 1n the stable group were repositioned more anteriorly than those in the relapse group.

3. Mandibular incisors were more uprighted to the basal bone and maxillary incisors were less lingualized in the stable
group than in the relapse group. .

4. Occlusal plane was inclined forward and downward in the relapse group.
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