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Fig 1. Passive bracketing was performed with the .018-slot straight wire appliance. These photographs
show .017 x .025 stainless steel arch wire with bull loops placed in the brackets from the sagittal (A,
C) and occlusal (B, D) views. The artificial alveolar bone was fixed with two screws on the acrylic plate.
Upper pictures (A, B) demonstrate first premolar extraction and lower pictures (G, D) show second

premolar extraction experimental models.
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Table 1. Comparison of angular changes (°) in the occlusal plane between 1st and 2nd premolar extraction
groups

CHRI&A 8674 65, 20054

I

Central incisor 212 + 068 142 + 051 NS
Lateral incisor -059 + 045 -151 + 1.03 NS
Canine -1.72 + 1.09 -0.31 + 1.18 NS
First molar 356 + 04 880 £ 119 *hx
Second molar 513 £ 0.33 11.11 + 0.19 ok

w0k significantly different at p < .00, NS, not 51gmflcant, plus (omitted) sign, mesial-in rotation; minus () sign, distal-out
rotation.

Table 2. Comparison of linear changes (mm) in the occlusal plane between 1st and 2nd premolar extraction
groups: Crown movement along X and Z axes

Central incisor 017 £ 021 035 + 0.05 NS
Lateral incisor 043 + 0.20 0.73 + 0.19 NS
Canine 0.86 + 0.16 024 + 0.16 Hokok
First molar 09 + 014 053 = 0.09 Aok
Second molar 129 + 012 0.3 + 0.07 ok
Z axis
Central incisor 7.15 + 0.77 465 + 0.19 sk
Lateral incisor 6.09 + 0.72 468 + 0.11 Hofek
Canine 597 £ 070 509 + 0.07 NS
First molar -1.39 £ 057 -262 + 003 ook
Second molar -171 + 0.64 -2.67 + 002 otk

wkk - significantly different at p < .001; NS, not significant; plus (omitted) sign, posterior movement along Z axis or buccal
movement along X axis; minus () sign, anterior movement along Z axis or palatal movement along X axis.

X A& H3) mm, A2t 73 1.71 mm AHo] E8ls] ow. A 24T

255 e ASE FHA AT FHolFFS Al 2] W2 ol A AL FA £ 2.62 mm, )20 X E 267
AR EA (715 mm)olA A2 TR A (465 mm Ao E3te] A1 2 A2 TR = A22TH] 2]
mm)Eoh o ZA YEREeH (p < .001) %Zi A% A1 Tl A Adolgako] ] AA YERGTE (p < .001).
AR AT 6.09 mm)olM A2 TR ol A X&S g ASE 81 2 FEAY FHolF
(468 mm)Et} Fbol o] o Zlou (p < .001) 2 < 1 %o] mnEgen F & *}oloﬂ +94 d=
Aol FAR AN BT Zokeh AX] EF A1aTH Ao

17F vehdA] skt Zi‘] 2 AL 2 FAE F
LA A B & FHolgEE veplitley 4 Tl BEF 3ol BYa AlaTA X7
& Ut AR TATAAM AR TAE 1.39 A FFolEEol o AA YEEY (p < .00D).
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Table 3. Comparison of angular changes (°) in the sagittal plane between 1st and 2nd premolar extraction
groups

LR Ist premolar extraction (n = 3) 2nd premiar extraction (n =3)
“Tooth - Significance
N Mean + SD - Mean + SD Ll
Central incisor -20.27 + 0.39 -426 + 0.28 " kak
Canine -9.17 + 0.83 -2.36 + 0.36 ok
First molar =275 £ 022 021 £ 025 ko
Second molar -0.75 + 0.16 2.25 + 017 ok

wxk significantly different at p < .001; NS, not significant; positive (omitted) sign, increased buccal crown torque in the anterior
segment or increased distal oot tip in the posterior segment; minus (-) sign, decreased buccal crown torque in the anterior
segment or decreased distal root tip in the posterior segment.

Table 4. Comparison of linear changes (mm) in the sagittal plane between 1st and 2nd premolar extraction
groups: Crown and root movement along Y and Z axes

Ist premolarextraction (n = 3) 2nd premolar extractzon { n = -

Axis Tooth M 5D : :‘S;zgn’zﬁqqnce’
Crown

Y axis
Central incisor 259 £ 021 091 + 019 ok
Canine 0.77 £ 0.21 053 + 017 NS
First molar 025 £ 0.34 -0.17 £ 0.10 NS
Second molar -041 + 0.10 -050 £ 0.29 NS

Z axis
Central incisor 786 £ 0.07 468 £ 031 Hokk
Canine 6.12 £ 0.21 537 £ 0.39 ook
First molar -0.29 + 0.07 -1.32 £ 0.27 Hokx
Second molar -0.28 £ 0.01 -1.45 £ 0.32 ok

Root

Y axis
Canine -0.62 + 0.4 -0.23 + 0.07 NS
Milmb -0.70 £ 049 056 + 0.05 NS
M2mb -052 £ 043 -0.84 + 0.08 NS

7 axis
Canine 213 + 074 432 = 0.07 ok
Mlmb -0.24 £ 0.33 -1.80 £ 0.31 k%
M2mb -043 £ 0.35 -198 £ 0.22 Kok

MI1mb, mesiobuccal root of first molar; M2mb, mesiohuccal root of second molar; Y, Y axis; Z, Z axis; *+*, significantly different
at p < .001; NS, not significant; plus (omitted) sign, posterior movement along Z axis or extrusive movement along Y axis;
minus (=) sign, anterior movement along Z axis or intrusive movement along Y axis.

A& AN OIAMCL XIOKOISE (Table 3, 4) A8 o A4 dehgey (p < .00 #2473 A
TAXE A Aol Ed B 7HEA WEEth A1, 20
A= W5 FAE ALTH TA PN ] AHUFAE W
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Fig 3. The cardinal axes on superimposed occlusal films along which angular and linear measurement of
the tooth movement was performed. In the sagittal film (A, G), the axis through the two implants in the
midpalatal area was regarded as Z axis. A perpendicular line to Z axis was drawn 40 mm from the mesial
implant in the midpalatal area and regarded as the Y axis. In the occlusal film (B, D), a line
perpendicular to the Z axis was drawn 40 mm from the mesial implant in the midpalatal area and was
regarded as the X axis. The positive directions of movement are indicated.
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Fig 4. Superimposed sagittal and occlusal views of tooth movement before (green color) and after space
closure (orange color). A, 1st premolar extraction; B, 2nd premolar extraction.
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- ORIGINAL ARTICLE -

Spatial changes of the upper dentition following en-masse space closure:
A comparison between first and second premolar extraction

Hui-Jung Kim, DDS.® Youn-Sic Chun, DDS, MSD. PhD.” Sang-Hyuk Jung, MD, PhD°

The purpose of this experimental study was to evaluate and compare maxillary arch dimensional
and positional changes between first and second premolar extraction groups. The Calorific Machine
was used to illustrate tooth movement in three dimensions. The experimental teeth except the first
or second premolars were embedded in artificial alveolar bone. The extraction space was closed
using arch wires with bull loops into which 15 degree gable bends were placed. Before and after
space closure, radiographs were taken in the sagittal and occlusal directions using occlusal films.
The results showed greater mean maxillary incisor retraction and less anchorage loss in the
maxillary first premolar extraction group than in the maxillary second premolar extraction group.
Mesiopalatal rotation of anchor teeth was greater after extraction of a maxillary second premolar
than a maxillary first premolar (p {.001).

Korean J Orthod 2005:35(5):371-80

% Key words: Premolar extraction, Space c¢losure, Bull loop, Rotation
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