ORIGINAL ARTICLE

Ul X ¥ wety, waHEol M}
HEA - A7 - PA
DHA DHFAE 0|88 DHAE F DY J|SH HEE BIlSY| Ao, TEY o DEHEUHS 550
CE7|x{ol W3} obAe EQISHT A7 Wi 0fF0f WS Xto[S motsiolct THA UHTRZ A2E SEE 184
ol 404 Alol2] Molg HXITT ofXIPOR BRI, AZtel B2 49l £TAE LA|E 2o} v|LXZ KRS
2OE M5 SRIIACHLALAIT 169, AL LUR|2 188, GXHLXT 194, 1x+u|tg‘|;: 21n1). Dental pre-

scale system (Fuji Film Corp., Tokyo, Japan) 9 pressure sensitive sheetE 5X7t |1
2 WEstTE 3§ CCD cameraZ 0183 Wi nt wattxg FHsI%ch 184 I'L’éi’é*?'(l% Iilﬂéh_'_ I'_’é“i!

RAMAE €2 MNE WA HMAH 17, 1Y, I, 6712, 149 Fol 22 £H5t0d vjmsich 2 ol A
WHER A F 142t 7X(7(2F SoF Wt Eé.*d@.‘i HExoz BIl6Ict (p < 0.05). ZE &Y AlY|
IH SR 2 OA2EC =2 wEEn wEHHS 29 (p < 0.05), AL, 0AE ZFoA k| 2zt o] e
POIOiI W 3 wEtHYoM SHAXMoZ Roft Ao[7} HEEX| YACt(p > 0.05). 2 ATE S3l w¥FA
2 F1d7he| §X7[7F S ngo| 7|sHez BMES 1‘49‘*6}911, AR Wx|2 olgt kel 7|53 Mot
glg Zolzt £&8 $ Aot (CHXIZHX| 2010;40(3):176-183)
Q ol mEy, WEHA, BN SX|-d|2X]
ME 7llE oA A7 ek
23 A8 olFe 7| Wl v Hriz
AA TR e et ]EOH% A AL, A Durbin®} Sadowsky'® LF-AJAE, Gazit¥ Lie-

oF B3 HALS PRl ThFd WA AS
2893 9tk ol ABEL BF TR ¥
% %3 2Pl g A A W5E B}
e Hl oA E FEIAT, Bokel ol P
o, ARAQ BEen @A Bl Ytk
webd eI And, 715 HEe B
E2 e agA R YoM, 2R T 7
Bt g9el 7% Aok Ex 24 ARE 5
1EHA AN 5o 154 S0 Uig 24 3 3

-

/\15/(/ 7I»L_l- vl——lo |_TE 772 7}'LI»/{1/EIE/~/\H1°_/ X/ /’_L_ILgﬂ/l
02-2019-3562. e-mail, khkim@yuhs.ac.

Ang=2: 20104 38 204 / A0AESFHY: 20104 58 8Y
O 20104 58 112,
DOI:10.4041/kj0d.2010.40.3.176

"2 OITE 2008BHAE IMCHSHID ATIckst 18I0 213109 OJZ01HE,

176

berman’< photo-occlusion technique2- ©]-8-3kod, 3
PN F23 A wgH 3 Z4(occlusal contacts)
9] 27} F3& Bug vk gloh a2y mye] 7]
57 Hrtel lold mFHEHET AP A MK
Jd wEHI wFFEFAA U Hie BA &

ek

=

=

e 9 wEAe] L FE TAFA
o}x =, steel bar®} strain gauge® 7HH
ol &3t mFH S % A 3 - 4 mm T
7A)¢] 5<% miniature bite forkS ©] &3t WHol A}
L= Ak’ ;le‘i’& %%—4 —rﬂli el A w3
L olE F e, 25 X*X]"ﬂ e FeEHe
2 73} Ao 2g22 wFetA] EeA, 9
ARye] X otel] FL(crack)S *M R =
ATt Gibbs T2 FUFAE AMEEHA] ¥a =

Al ojntel o g HAEE &3 AFE o3

FE S P A R FYgste e sl

kil
U ozt AvkeE gyl A HEHh

o]

A8

mm—lm]a]



Vol 40, No. 3, 2010. Korean J Orthod

1990 dt) Zut AEoa] 7PEE Dental prescale
system (Fuji Film Corp., Tokyo, Japan)< 3-8 €] 2]
A3 & 71X H E(pressure sensitive sheet)d ©]
AL A== AHE 20789 (CCD camera) 2 T
g5l Slrt. o] AlaEle wi¢- AL E3

AHEE AFgTe g Ay 575{3* Efell #Hoj
g 77k AdEelA A E AAY ngEe] B
BEE EFT 4 9dom, Auy) ujaa basla
a7 Ao H wdd @ wua 24 g
AEE D Yok mARA® & 4277 Bte]
gtol 7152 W3l el ?i:rLi Sultana 5¢]

7 o] FU3H), 479 AT E X o 20L&
ez FA717 St wEE I mgdae ?7}
2 B3 vk gk ey A3 471 Fol o

A3 WA E 2ekgk 2 gout 3 59 vhe 847
AT}
meba B AGE 23 FFAE o] &3

2
T we] 7154

i
RS 4 WglE Yrtelr] Ssl, o
gt 2 watHA o wyaol W3l e 3lols)
i, &FA A o nhE Aol & shefetnst o
ek
Rl 4o
Ay e

AP 47 2 A7 Ao el 7|F IRB
S91g e 5 A7E QYstarh. 20089 785

¥ AE & NN, aEue] He

20093 2971 AMEtw A
W oA A2 wHFAE
Hol SR} 687 O#x} 7878)
AL s Al S o

* WHRE TR A 03%101 w1

A3}
=73 146

oA ggel x
s,

sAIS1A 4041 A}

MEgdawy X
ARE

;Z
&
o=z

olal A%
s AR PR L AR WA, FEH aPIUE
Hol A%
AeAR Qf nYA Siol Yashd e

* WX Fuisle Azgt 7%, ¢ quadrant T
ukx

+ otibd Aol glu, duAFES
288k & AF

gl w}ﬁ} %‘ 1, o A
z+e] Kol A 1-7’~9P H]% 1 2 A5 ERet
ATHCFAPEA] 2 187, of At
AT 197, o%%kﬂ!ﬁ‘x]? 214 ) a‘}—:rL-O— 4anel &
T E LR Fle] A5 Ao R, BpPEAT L A3
gt & At ZE Aoy} EAlste [
AR sttt e didAA s T8
shol AR A2 nA4 FAANE FAH L
o, WA ATFARE W AFA7RA], ¥
A AXFE v AX7R] AR o

o

o
%

o]

e

Table 1. Subjects’ number, age and cephalometric measurements

Age (year) 20.7 15 22.0
SNA %) 816 41 82.9
SNB (%) 715 43 &0.1
ANB () 36 14 2.8
APDI 827 42 85.8
SN to MP (%) 36.3 7.0 37.3
Gonial angle (*) 121.9 76 123.4
Bjork sum (%) 396.3 7.0 395.7
oDI 724 22 69.8

3.3
34
3.2
31
6.7
96
59
45
54

23.3 40 222 31
80.9 3.1 804 37 NS
718 49 795 41 NS
3.1 31 1.3 22 NS
84.1 6.9 89 56 NS
376 6.0 380 83 NS
123.3 7.0 1235 50 NS
3976 6.0 3973 6.6 NS
70.0 6.7 67.8 48 NS

Ext, extraction group; nonext, non-exiraction group; Sig, significance; NS, not significant. APDI, anteroposterior

dysplaia index; ODI, overbite depth indicator.
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Fig 1. Occlusal force measured during the 1 year re-
tention period.
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Fig 2. Occlusal contact area measured during the 1
year retention period.
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Table 2. Occlusal force measured during the retention periods and comparison between Extraction and Non-extraction
groups (unit: N)

Male ext ]
o ff; 3293 (1942 4212 (1862 5397 (083°C 5736 (2013C 6230 (253.1° 6328 (2549)°
Mal t , )
( elr;“ex 4448 (19247 4622 (I8L7Y 4868 (1564%° 5031 (286)™ 6202 (2646 6749 (2402)°

-

Sig' NS NS NS NS NS NS

Female ext - "
(e leg)e 2520 (85D 2920 0. 3557 (1188)%C 3855 (962)C 3308 (1543)C 4366 (1052
oo

Femal xt .
( gl?one 2654 (1319 3194 (1347*" 3390 (16990 3753 (14900 3900 (149.1)® 4126 (90.0)*"

o=

Sig'. NS NS NS NS NS NS

Ext, Extraction group; nonext, non-extraction group; Sig, significance during the retention periods; Sig’, significance
between extraction and non-extraction groups; NS, not significant; “p < 0.05; different letters show post-hoc results
following repeated measures ANOVA indicating significant difference from Baseline to After 1 year within each group
at a 0.05 significance level.

Table 3. Occlusal contact area measured during the retention periods and comparison between Extraction and Non-ex-
traction groups (unit: mm?)

Male ext

o - 16 80 @D 91 “e 126 GLMC 135 G4 142 65° 155 (72° *
-

Mal t , .
( ef;nex 103 46 110 (48" 120 GO 128 GO 149 (F0O® 173 (83°
0

Sig' NS NS NS NS NS NS

Female ext . .
(e leg)ex 57 22% 64 (18™ 81 @Y 91 62®9 95 @6© 97 33)°
0=

Femal s X
(e ;DH MK 63 35 72 G2 75 @D 87 @YY 92 (9% 105 GO
Q-

Sig' NS NS NS NS NS NS

Ext, Extraction group; nonext, non-extraction group; Sig, significance during the retention periods; Sig’, significance
between extraction and non-extraction groups; NS, not significant; "p < 0.05; different letters show post-hoc results
following repeated measures ANOVA indicating significant difference from Baseline to After 1 year within each group
at a 0.05 significance level.
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ORIGINAL ARTICLE

Changes in occlusal force and occlusal contact area after

orthodontic treatment

Yoon-Jeong Choi, DDS, MSD, PhD," Chooryung J. Chung, DDS, PhD,’
Kyung-Ho Kim, DDS, MSD, PhD"

Objective: This study was performed to evaluate functional changes of occlusion after orthodontic treatment by
measuring the occlusal force (OcFr) and occlusal contact area (OcAr), and to compare OcFr and OcAr change
according to premolar extractions. Methods: Data were obtained from 74 patients who had finished orthodontic
treatment using fixed appliance aged between 18 and 40 years. Subjects were divided intc groups who had four
premolars extractions or non-extraction (Male extraction-16, Male nonextraction-18, Female extraction-19, Female
nonextraction-21). All subjects were asked to bite pressure-sensitive sheets into maximum intercuspation with
maximurn bite force, and OcFr and OcAr were evaluated by measuring the sheet with a CCD camera. Records
were taken right after debonding, 1 week, 1 month, 3 months, 6 months and 1 year after debonding. Results:
OcFr and OcAr increased gradually in alf groups during the 1 year retention period (p < 0.05). Male groups
showed higher OcFr and QOcAr than female groups throughout the retention periods (p < 0.05). There were no
statistically significant differences of OcFr and OcAr between extraction and non-extraction groups in both males
and females (p > 0.05). Conclusions: Occlusion was improved functionally throughout the 1 year retention, and

premolar extraction did not induce a decline in the functional aspect of occlusion. (Korean J Orthod
2010;40(3):176-183)

Key words: Occlusal force, Occlusal contact area, Retention, Extraction vs. nonextraction
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