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Maxillary dentition (in degree)

Central incisor 248 *
Lateral incisor 079 =
Canine -090 *
1* premolar -298 +
2" premolar -230 =
1*" molar -114 *
2" molar 349 *
Mandibular dentition (in degree)
Central incisor 107 +
Lateral incisor 263 £
Canine 308
1% premolar -165 *
2 premolar -29% £
1% molar -241 +
2 molar =240 £

565
6.90
5.25
6.46
548
546
841

757
597
6.37
6.956
7.80
6.40
8.53

1.9
1.88
-2.35
NA
-1.99
-0.87
9.16

883
924
131

549
6.29
10.0

®%

I+

087
293
420
-2.93
-2.75
-3.17
-3.00

5.37
6.47
5.69
717
799
567
577

H+ o+ H+ H

-+

Significant difference between the non-extraction and extraction group, ** P < 0.01; NA

test~ Al 62 OP°4 H?
el vl wata

st A Eg2 15} o] §
g9} o] 7104 3= 1

Ak o5

, non-applicable.

W 7% 2 o] i FHdA gadez
-steto] ol g AelE ‘e on HAdle =
A3 A} v Fol| e 78 mm, 23t A14
2 IR FME 99 mm o & AZEo] W
N2l A o eSS BHYo D% olE EA 2o
22 Fo4 &' Aot (P < 0.01).
Angulation 2] Big} X}0|

v 3 32 7e] X8 A/F X o} 24k st
v we 23 294 angulation o ¥W3F HF F
T kel 2l gk Aol & HQl Xole et AU
2 Wolglon WA FAA 2A HAF o] FH Ao
#AZG a2 ot A2dFAE A BE
g/stet A F Aol A Fel| 9fdte] angulation
o] Z+A o] W sty FAHdle S BA
th (Table 1).
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Table 2. The inclination changes (T2-T1) between

pre-

iR &K 364 15, 2006H

(T1) and post-treatment (T2)

Maxillary dentition (in degree)

Central incisor 206 *
Lateral incisor 291 *
Canine 213
1* premolar 228 *
2" premolar -087 *
1% molar -219 *
2 molar -190 £
Mandibular dentition (in degree)
Central incisor 875 £
Lateral incisor 735 *
Canine 339 £
1* premolar 465 &
2™ premolar 667 *
1¥ molar 376
2 molar 302 *

6.95
398
707
6.90
6.11
491
767

6.47
561
509
770
8.20
782
6.50

-4.25 Aok
-119
-7.08

NA
-464
-0.10

-7.31

ok

kk

skeokok

I+

918
6.61
3.02
364
5.12
1.96
4.24

+ I+ H

H+

10.8
795
829

I+

I+

Significant difference between the non-extraction and extraction group, * P < 0.05; ** P < 0.01; ##+ P < 0.001; NA, non-applicable.

Inclination Q| B3} X0
P = T2 42 inclination H3} %A ol A
Atele] ztol7h & o] Wulat el Hx e

A Rofof| A ol 5 & BTt
Z|otel AA inclination®] &7}, =,
Yol o] Fo Hort F 7 Alele] o
7b FREAE %5tk (Table 2).
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A= =& oot X0t

MNE XNEF F749 ¥3E /R ok angula-
tion, inclination & W32 317 4 2 A& #AE
243 A3 dot AAL FRE AT A XNET
Z7 ¥yl AY 3 2Fo A AR =&
pon ofd & Jlode 8aE ME HolkY in-
clination ¥8}7} 8 W2 Vel Tl o] Fo
A Zv83] get A2 A 2F FA 5 eket AX L A
9] 9= inclination ¥ angulation & W3} 2% 39
Ao tisle] a4 7Hed HeE BYdE 5 i 7}
2 AE BA 5L G5 o AldTA FYHE
o] K9l XA £ 9 Tt AT inclination &
7kl v S & AHBAE BTt (Table 4).
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Table 3. Arch width and arch width ratio changes (T2-T1) between pre- (T1) and post-treatment (T2)

Maillary I* premolar

Non-Extraction group extraction group Significance
Mean * SD Mean £ SD
Maxillary arch width change (in millimeter)
Inter-canine 0.83 + 152 084 + 2.20
Inter-1* premolar 1.03 = 165 NA
Inter-2™ premolar 034 £ 221 -355 £ 455 Hok
Inter-1" molar -062 £ 259 -391 + 291 ok
Inter-2"* molar -0.93 = 205 -408 + 244 ok
Mandibular arch width change (in millimeter)
Inter—canine -0.09 * 148 060 = 1.55
Inter-1" premolar 133 £ 286 245 £ 579
Inter-2" premolar 225 & 322 129 £ 379
Inter-1% molar L1l = 275 089 + 209
Inter-2"' molar 208 £ 235 198 + 235
Arch width ratio change (Mandible/Maxilla in percentage)
Inter—canine =210 £ 377 -010 * 457
Inter-1% premolar 109 £ 623
Inter-2" premolar 402 * 6.14 848 + 117
Inter~1" molar 232 £ 533 806 £ 5.79 Kok
Inter-2"' molar 455 * 393 924 * 456 ok

Significant difference between the non-extraction and extraction group, *#* P < 0.001; NA, non-applicable.

Table 4. Stepwise linear regression analysis and significant correlation coefficient for arch width change

I ndependent variable

vl it St o P Sieme | Gl
Maxillary dentition
Inter-canine i T Canine 0.033 2529 - 0.297%
Tnter-1% premolar 4i 1™ Premolar 0.066 6.428 ok 0.59 13
Inter-2™ premolar i 2™ Premolar 0.061 31.968 Rk 0.749x
Inter-1" molar 4i 1% Molar 0.081 20.116 ook 0.675% %
. T
Mandibular dentition
e R
Inter-1% premolar 4i 1% Premolar 0.093 5936 otk 0.365%%*
Inter-2" premolar 4i 2™ Premolar 0.050 13.351 ok 0,553
Inter-1* molar 4i 1™ Molar 0.032 43207 ok 0.823
Inter-2" molar i 2™ Molar 0.039 23.894 Hox 0.695%*

1 i, Amount of inclination change (T2-T1), 7 4a, amount of angulation change (T2-T1); * P < 0.05; s P < 0.01; #xx P < 0.001.
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Fig 1. The maxillary second moiar often shows buccal crown inclination and distal angulation before

treatment (A, C, D); orthodontic correction of the maxillary second molar could be observed after
treatment (dotted line: B, E).

Maxillary Advancement

. i
Mandibular Set-back

Fig 2. The typical pattern of inter-arch co-ordination during Class Ill surgical-orthodontic treatment.
Considerate planning for de-compensation mechanism could guarantee proper occlusal outcome. A,
Maxillary crowding is common in posterior as well as anterior dentition. B, Mandibular dentition
often shows the narrowed arch form and anterior crowding caused by dental compensation. C,
Pretreatment occlusion indicates anterior crossbite with or without posterior crossbite. Disclusion
of the maxillary second molar is not uncommon. D, Inter-arch co-ordination could be achieved by

expansion of the mandibular dentition and contraction of the maxillary posterior teeth at the same
time.
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] Treatmept

Fig 3. These two representative dental casts illustrate the typical pattern of the arch width change after
nonextraction (A) versus upper premolar extraction modality (B) in Class lll surgical -orthodontic
treatment. There was a slight expansion of the lower arch after treatment especially in the premolar
region in both cases (A, B, small arrows). However, the superimposed dental arch (dotted line)
shows a greater amount of arch width and depth decrease in the upper arch in the extraction

modality (B, large arrows).
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I3 ae-E ABES MY AR YR

Fig 4. A method to quantify the need for upper premder extraction. One strategy to simplify the simulation
of post-treatment occlusion is in the form of a hand-held articulation of dental casts. A,
Pre-treatment occlusion, B, Simulated articulation at Class t molar relationship. G, At this time,
bilateral buccal scissor-bite is generally observed. From the distal side of the hand articulated dental
casts, we can eyeball the occlusal feature and draw an imaginary line that could be achieved by
orthodontic tooth movement. If plausible tooth movement can not be expected, Class I molar
relationship may be another alternative (D) and the same simulation procedure is repeated. This
situation suggests that there could be a transverse problem of the maxilla or that premolar
extraction is preferable. Before this can have diagnostic appticability, the limitation and the general
range of orthodontic tooth movement must be established.
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- ORIGINAL ARTICLE-

Effect of maxillary premolar extraction on transverse arch
dimension in Class I surgical-orthodontic treatment

Shin-Jae Lee, DDS. MSD. PhD.? Sung-Joon Hong, DDS, MSD, PhD.”
Young-Ho Kim, DDS. MSD, PhD.° Seung-Hak Baek, DDS, MSD, PhD,?
Cheong-Hoon Suhr, DDS, MSD, PhD?

Collective changes caused by orthodontic tooth movement evaluated in a specific treatment modality
could give suggestive information on the specific treatment strategy. The aim of this study was to
investigate retrospectively the characteristics of the orthodontic tooth movement during surgical-
orthodontic treatment in order to provide an effective presurgical orthodontic treatment planning for the
maxillary premolar extraction modality in the skeletal Class Il malocciusion patient. Pre- and post-
treatment dental casts of skeletal Class Il malocclusion patients with nonextraction (N=24) and the
maxillary premolar extraction (N=31) were collected. The angulation and inclination measuring gauge
(Invisitech Co. Seoul, Korea) was used to evaluate the orthodontic tooth movement. The changes in
the maxillary and mandibular dental arch widths were also measured from the canines to the second
molars. As a result, more palatal inclination change in the maxillary dentition was found with the
premolar extraction modality than with the nonextraction modality. Linear regression analysis showed
that the inter-arch width coordination was mainly due to the inclination changes of maxillary posterior
teeth. We conclude that the indications and proper treatment planning for surgical-orthodontic treat-
ment in skeletal Class Il malocclusion with maxillary premolar extraction could depend partly on the
magnitude of the transverse inter-arch coordination especially in the maxillary dentition.

Korean J Orthod 2005:35(1):23-34

% Key words: Class lll surgical-orthodontic treatment, Maxillary premolar extraction,
Inter-maxillary arch width coordination
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