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Hasshe ol

. WHREZR % 5%

A By MEEKER wEbkE WEatR
B BTkl Akt BEAEES B BEY
Hellman® @&#1IC 2Lk BF 16&%% &F
294, M 374S HHo 2 ol (Table 1) B#
R iaEe LT AESRS ERREHR
HES HAstgdor, & 2L HEEE
WA B

1) wFEe B Av HE

2) HEYe AYn e KA

3) T wF Aol B K T

4 A = HEREE R HE

5) bEEE i DERRSS 2 ETHR
R v R

2. BRAE

A HEE @kl wheb EIEETR BES
Aol olF FEHE#ESN ERT 222 Enlow
SHHEAOS FET ERRHR ke MR
st RERFIE Efol ol mikHme &
#ol = 4 9= PM Vertical lined FHio

Table |. Distribution of Sample and Average

Age
EXTRACTION NON-EXTRACTION
CLASS I I i
NUMBER 15 15 7
AGE(Y.M) | 14.13+3.6 | 14.6+4.2 12.4%0.1
SUBTOTAL 15 22
AGE(Y.M) | 14.11+3.6 13.11%3.7
15
TOTAL 37 MALE 13.11+3.5
AGE(Y. M) 14.4+3.7 FEMALE 22
14.7+3.8

2 b ETHE EEGY Ho) W LTH B
hfrol) Bat FEEEEIEIE StRom, AEETRY
AR FEREAS vl FHNgES 2A
g ol MATFEA ATLE 14mTAS &
BE% hard acrylic plates T8-S fRiEAA
EE TR FHNEES S0ln, AEM
kel RERS Asle] AW BRI &
BEE PMVelH —8BAZ & UEE dor,
Aed EHEREANAE BENME STERNE
L Avhe BEE BS HES (Arch form) &
285, BIER caliper® FAAA 1/10m B
frE Fors FHNEE FY EEEINS K17
At

(1) SEERHCHR BEREGEHREE (Fig. U
et HEEES FE-S oA o] R
stk

1. SE : iEE{kel #EFES greater wing
shadow®t 8] &R EE

2. Ptm . Pterygomaxillary fissure® #& F
W

3. A(Subspinale) : FEEEER] RKAIHER

Fig. 1.

Cephalometric landmarks & planes
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4. B(Supramentale) | TEEE G EiH
2k
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1. Maxillary basal bone length(MxL) :

PMVoll4i A7bA e} R

a) AT L% (PreMxL)

b) e % (PostMxL)

c) EHETE EEMA (IMxL) @ PostMxL
-PreMxL

2. Mandibular basal bone length(MxL) :

PMVeoiA BrbAe] SEEiRak

a) JGHERT T3 (PreMnl)

b) iG#% T (PostMnL)

c) WEHATE MR (dMnL) | PostMxL
~PreMxL

3. Maxillary molar postition(MxP) *

PMVel A} UM e} ZEEIERE
a) GEET L3 (PreMxP)

------- Post-Tx.
Arch Form

Fig. 2, Dental arch landmarks & measurement items

b) i&FE L (PostMxP)

4. Mandibular molar position(Mnp)
PMVoll4} LM ¢ EiE g
a) AHE TH (PreMnP)
b) &% T (PostMnP)

(2) #% FHAEE
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e) AEEIE LESR(dMx-3-3) ! Post-
Mx3-3-PreMx3-3
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f) WEHRIE THEE R (dMn3-3) : Postx-
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2. B 1 KEIEHIER(6-6) @ AHE AASE1

KE# BAH PO B BB
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e) JAMENTE  _EEEEE (AMxPMV-3) :
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f) BHENIE THBR (AMnPMV-3) | Pos-

tMnpMV-3-PreMnPMV-3
4. I SER(PMV-6) | IEh# FollA For

# PMVel A LAERIAAE 1 KB WAR +
LS RS e ERRY ZTREER Y
e

a) a#ERT ¥ (PreMxPMV-6)

b) i&#E#% T % (PreMnPMV-6)

¢) AR L% (PostMxPMV-6)

d) % T3 (PostMnPMV-6)

e) AN E3H#RIMxPMV-6) | Post-

MxPMV-6-PreMxPMV-6

f) WHRI% THEER(AMnPMV-6) : Pos-

tMxPMV-&-PreMxPMV-6
5. BHSEKPMV-1)  EHE hye

BetBhol A el &R PMV7EA S Bk

a) BERT L% (PreMxPMV-1)

b) &% TH (PreMnPMV-1)

c) BN L% (PostMxPMV-1)

d) &#EH% THE (PostMnPMV-1)

e) AHNTHE IR (dMxPMV-1) !

PostMxPMV- 1 -PreMxPMV-1

f) iaENIE THE#RE (dMnPMV-1)
PostMnPMV-1-PreMnPM V-1
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d) EREEEREd6])
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o 2HES #MREC #Hi & A2 PAIR-
ED T-test® MifTsted 5% BB KHE NS &
B BES W7o (Table 2-8).

PSS WRRMS LB o) eI ;
BRERARRE, JeRE L RREYEA AR, /
2232 FEREIRRESA SRS F ,

#FHESH MRS Fig.3, Fig.4, Fig.54 :
QAL ol | BFERARRES ikt 1 & &
FERSHHRMN) ERE (Fig.6)3 FiRu

I B ER AR FRRM IR IR A WA
Feel =BE (Fig.

- —

MX

NE Ao

EXT.
CLASS1

MN

NON-EXT.

CLASS 1

MX

MN

Fig. 4. Post-treatment averaged arch form of

non-extracted class I group

NON-EXT.

. CLASSII

MX

MN

Fig. 3. Post-treatment averaged arch form of

extracted class I group

Table 2. Skeletal basal bone length changes (Distance from PMV to A/B point)

Fig. 5. Post-treatment averaged arch form of
non extracted class III group

MAXILLA MANDIBLE DIFFERENCE
PRE POST PRE POST MAXILLA MANDIBLE

EXT. 43.63 4457 45.83 46.63 093 10.77 0.80%£0.98
CLASS | 231 + 285 + 371 1. 3.61 4.68 3.16

T- -2.98 2983 -2.80 -3.56 -0.48 -1.75

test
NON-EXT. 4677 47.90 50.27 52.00 1.13+£1.32 1.70+£1.65
CLASS | * 3.18 * 3.39 + 463 * 429 3.20 3.99

T- 3.20 273 -0.49 0.02 -0.02 1.40

test .
NON-EXT. 43.07 4421 51.36 51.83 1.14 £1.12 0.57 £1.66
CLASS IH 192 t 245 + 450 T 441 2,69 0.91

UNPAIRED T-test

5% level significance

(df =28/2=2,06, df =20/z=2.09)
PAIRED T-test: 5% level significance
) (df=14/p=298, df=6/p=3.71)
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Table 3.

Inter-canine width changes (Distance between left and right tip of canines)

MAXILLA MANDIBLE DIFFERENCE
PRE POST PRE POST MAXILLA MANDIBLE

EXT. 36.99 36.35 29.51 2993 0.631+285 0.41%217
CLASS | + 335 + 254 + 5.15 + 445 -3.03 1.1

T- 0.27 0.22 0.77 1.10 0.58 0.48

test
NON-EXT. 37.27 36.16 28.29 28.39 -1.11£1.23 0.10%1.12
CLASS | + 205 + 218 + 298 + 3.22 -3.50 0.34

T- 0.85 0.46 0.67 0.64 -0.89 -0.96

test
NON-EXT. 36.29 35.83 27.56 29.61 0.4611.16 1.96 £ 4.66
CLASS HI t 2519 + 1.03 + 1.81 + 393 -0.75 1.1

UNPAIRED T-test 5% level significance

(df=28/z=205, df =20 /z=2.09}
PAIRED T-test 5% 5% level significance
(df=14/p=298, df=6/p=23.71)
Table 4. Inter-molar width changes {Distance between left and right central pit of molars}
MAXILLA MANDIBLE DIFFERENCE
PRE POST PRE POST MAXILLA MANDIBLE

EXT. 45.72 4457 41.85 39.83 -1.15%1.10 -203*3.14
CLASS | + 5.45 + 5.61 + 204 + 262 -4.04 -2.50

T- -1.66 -3.24 -0.68 -2.88 -5.54 -2.49

test
NON-EXT. 48.39 50.05 4243 42.89 1.65% 154 0.46% 201
CLASS | + 254 + 293 + 248 + 3.01 4.16 0.88

T- -0.49 1.27 0.82 -0.65 1.84 -1.24

test
NON-EXT. 48.93 48.70 40.61 43,56 0.23%229 2941473
CLASS HI + 211 + 176 + 520 + 1,53 -0.26 1.65

UNPAIRED T-test

PAIRED T-test 5%

5% level significance

(df =26 /z=2.05, df =20 /z=2,09)

level significance

(df=14/p=2098, df=6/p=3.71)
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Table 5. Arch length changes (Distance from marked PMV to incisor contact point projected on midline)

MAXILLA MANDIBLE DIFFERENCE
PRE POST PRE POST MAXILLA MANDIBLE
EXT. 50.45 47.26 50.33 46.66 -3.19%3.10 -3.67 £3.61
CLASS | % 468 * 3.69 % 5,09 * 341 -3.98 -3.94
T- 263 2.30 297 -4.32 0.81 -0.68
|test
NON-EXT. 54.81 50.70 54,99 52.09 -4.11 296 -290+2.23
CLASS | t 445 * 422 2o + 325 -5.38 5.04
T- 2.70 0.04 1.66 0.88 -5.40 -1.16
test
NON-EXT. 48.80 50.61 52.33 50.561 1.81+1.86 -1.80+1.81
CLASS I * 460 T 424 + 3.45 * 3.81 2.58 -2.63

UNPAIRED T-test

PAIRED T-test

5% level significance
(df =28/2z =2.05,
5% level significance

(df =14 /p=298, df=6/p=23.71)

df =20 /z=2.09)

Table 6. Arch length changes (Distance from marked PMV to tip of canine projected on midline)

MAXILLA MANDIBLE DIFFERENCE
PRE POST PRE POST MAXILLA MANDIBLE

EXT. 43.41 37.21 45.43 40.29 6201272 -5.13+£3.58
CLASS | + 333 + 3.38 * 5.29 + 2,95 -8.84 -5.56

T- -1.69 2.27 -2.20 -3.00 -0.93 -1.48

test L
NON-EXT. 46.29 41.33 49.83 46.61 -4.96 £3.99 -3.23+262
CLASS | t 465 423 * 2,93 + 3.68 -4.81 -4.77

T- 1.50 0.43 1.06 0.27 -1.68 -0.71

test
NON-EXT. 42.84 4273 47.50 45.67 0.11£3.49 -1.83+2.82
CLASS 111 * 430 + 433 + 3.64 + 436 -0.09 -1.72

UNPAIRED T-test

PAIRED T-test 5%

5% level significance

(df =28/2z=2.05, df =20/z=2.09)

level significance

(df =14 /p=298, df=6/p=23.71)
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Table 7. Arch length changes {Distance from marked PMV to central fossa of molar projected on midline)

MAXILLA MANDIBLE DIFFERENCE
PRE POST PRE POST MAXILLA MANDIBLE

EXT. 20.21 19.62 23.49 21.79 0591370 -1.69+3.13
CLASS | * 3.40 * 3.66 * 485 + 372 0.61 -2.09

T- 0.98 1.60 -1.69 -0.69 2.42 1.76

test
NON-EXT. 21.90 16.90 26.59 22.67 -5.00%3.68 -393 281
CLASS | + 520 * 414 + 375 T 404 5.26 5.42

T- 0.53 0.18 0.47 0.06 -0.64 -0.52

test
NON-EXT. 20.83 17.47 25.69 22.57 -3.36 £5.81 -3.11£262
CLASS ! + 338 + 655 t 276 + 428 -1.63 374

UNPAIRED T-test

PAIRED T-test

5% level significance

(df =26/2=2.05, df =20/2z=2.09)

5% level significance

(df=14/p=298, df=6/p=3.71)

Table 8. Pre-treatment canine and molar position variances on post-treatment arch form

AVG. CANINE AVG. MOLAR DIFFERENCE
MX MN MX MN CANINE MOLAR
EXT. -1.10 -0.75 0.17 0.19 -1.09 £1.53 -0.02+0.65
CLASS | +1.13 +1.55 * 0.66 + 0.87 -2.77 0.12
T- -1.93 -2.06 -1.77 -0.30 0.07 -1.12
test
NON-EXT. 0.78 0.37 0.70 0.29 -1.16 242 0.42%1.31
CLASS | 171 ¥ 1.30 * 092 + 0.88 -1.84 1.24
T- -1.07 1.02 1.33 0.36 -1.85 1.64
test
NON-EXT. 0.7 0.31 0.12 0.41 0.14£0.62 0.29+0.62
CLASS 111 *+ 0.85 136 + 0.89 * 068 0.568 -1.24

UNPAIRED T-test

PAIRED T-test

5% level significance

(df =28/z=2.05, df =20 /z=2.09)

5% level significance

(df =14/p=298, df=6/p=3.71)
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Fig. 6. Superimposition of averaged arch form of extracted class I group and non-extracted
class I group
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Fig. 7. . Superimposition of averaged arch form of non-extracted class I group and non-extracted
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SR ARl B o (Table 1).
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ETFEol AERMUA Ao, EmAM St
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Ze- BEMEIE Zol9] o]l w AT,

Jeikem T BRIEM ARl el JEtkeIl
BAER GBS RN EREE G o=
HRMESA worodt, AR Sk
M-S JEIRE I R EMCAEREES %ol A
HmmAEe A Ehvt AW Kol W
HHE POt A9 IR IR ER A AR
o glol A& thhy FEIMES Dol wo| 1§
mTE THEHEEACE MHMmoz Hog9)
sk Jebgiet p0.05ol A el FEHEL
Ehba] @¥oke(Table 2) .

Z WEEHE S| Hellman ekl ko= &
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Boll glolAE R B JethkeA M
of BERS Zotot MK FEWAS gl
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MiEatel EE=le] A#E7L #ATH U wTol
THAAY KERC ¢ A% 2yw bE
o) H38 [ RERAR A B2 v)&
g RS vglovt HEE ol o #Hist
el HEA#] o] Fobd FEM 9x A
o2 FH AUty Bt

2. WHIBNA e K F AR o [ AR
EAAREET et 1 B IE A aHEREC] 4]
aeln JedRu [ R ER GRS eI

BAREMEAETEEE Alololl A ia#RIE =% &
B Aole gk, G Sl e
oMb Pl [ B IERAGERe] A
R Wdot et [ P IEM AaERY
SEAEBELE Bds el (Table 3). o
25 RpEEERe]  BMLERMAE  Walter™,
Peak’®, Howes*®, Steadman®”, Shapiro®-%
o} kgEEBINA ETEHY RegHIERE 1%
of ksl Windtelx #mET Adte ERF A
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— ABSTRACT -

A STUDY OF THE VARIANCES IN PRE- AND POST-TREATMENT
DENTAL ARCH SHAPES IN EXTRACTION AND
NON-EXTRACTION CASES

Hong Han, D.D.S., Kyung Suk Cha, D.D.S., MS.D., Ph. D.

Dept. of Orthodontics, College of Dentistry, Dankook University

This study was carried out in order to findout the amount of tooth movement, the changes

arch size and the changes in arch morphology following orthodontic treatment and to provide a

guideline for to predict post-treatment arch morphology. The sample group for this study consists

of 15 males and 22 females, totalling in 37 persons, who received orthodontic treatment at Ortho-

dontic Department of DanKook Univ. Dental Hospital. They are classified into Extraction Class I

treatment group (E I), Non-extraction Class I treatment group (N I), and Non-extraction Class III

treatment group (N III), according to their pre-treatment malocclusion state and methods of

treatment.

Following conclusions and averaged dental arch form for each group were obtained by ce-

phalometric linear measurements and dental arch measurements using pre- and post-treatment

lateral cephalograms and plaster study models.

1.
2.

Intercanine width were reduced in max. of both EI and NI during the period of treatment.
Intermolar width were reduced in max. of EI and increased in max. of NI. Therefore although
there was no difference between these two groups before the treatment, intermolar width of
the max. of NI was wider than that of E1 after the treatment.

PMV-incisor distance and PMV-canine distance were decreased in both max. and mand. of
EI and that of NI, during the period of treatment. PMV-molar distance was decreased in both
max. and mand. of NI and in mand. of NIII.

Items that showed stability during the treatment were: max. & mand. PMV-molar distance,
mand. intercanine and intermolar width in EI; mand. intercanine and intermolar width in
NI; mand. & max. PMV-incisor distance, PMV-canine distance, max. PMV-molar distance and
max. & mand. intercanine and intermolar width in NIII.

The differences in averaged canine and molar variances to post-treatment dental arch form
were present only in ElI and in NI. There was no variance between maxilla and mandible in

each group.
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