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Fig 1. Basic structure of the Calorific
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Fig 2. Dragon Helix and NiTi scissors-bite corrector. A, B, Dragon Helix; C, D, NiTi scissors-bite corrector. The sec-
ond molar was aligned in line of occlusion and overintruded.

Desired position

of resin base

Fig 3. Bonding Procedure of NiTi Scissors-bite corrector. A, Buccal aspect; B, occlusal aspect.

45



HEF, UMY, HAE, HRA

g Hargor EASIL A
NiTi scissors-bite correctorS 0.018” x 0.025”, 0.016”
x 0.022", 0.016” NiTi <}°]©](Ormco, Glendora, CA,
UsA) =zt s/ A ZFeATE NiTi ¢helol&
Three prong NiTi bender (Hu Friedy, Chicago, IL,
USA)E ol&3te] F-Rxlon, 5 Fito] thA
HA|A] == orthodontic bender (Bend—Soarer 1®,
SHINWA, Tokyo, Japan)E ©]-8-3lc] 411 =] A
Al Foluitt 124 23] dAgsich A 23
off FEAE Exsta, AW FHE 7T T U
T2 fYzuol~E wAHE A2 7 (Trasnbond ™
XT, 3M Unitek, Monrovia CA, USA)Co. 2 A 2}+3}3
1= 2 et ) 121—44%1 W 63—2—719} A
1o %] 9] 635‘34 Gl AZstAh 2@ dA &+
2|3 g% wjo] A= sandblastingdle] H2A =S 3F
A 7Tk

Narge sts

=89 4 (Fig 3)

A22TA ok A1t A] Aol o] X ZI el 1.6
mm Z7, 6 mm Zol¢ WY JZF|ME(ORLUS,
Ortholution Co., Seoul, Korea)S 2183} 0.019” x
0.025 2H|12]2~ 7F 4AH(Ormco, Glendora, CA,
usa) o2 A2 ¢F # % (Transbond ™ XT, 3M
unitek, Monrovia, CA, USA) H2H& A|3)slith

3. NiTj scissors-bite corrector®] -2}

A28l NiTi s01ssors-b1te corrector-/] A2 T 2]
W B2 gl wle]=E WA FASkaL (Fig 3),
olo] Allth7x2] FH Fi %ﬂﬁ Ho] 25 H-23
At

1st
CT taking

—

2nd

CT taking

CHXI™X| 39 15, 2009¢

Adg 2dE Zzelg wild ddsta, &=
MAS] F7HAA R ote] o]Fo] dourE at
Aot 2E A ARt 7 o o) o]EsHA
S w7bx] 7t T ALE xpdsie] gavt A
35712 7|93 ol 0.018” x  0.0257, 0.016" x
0.022”, 0.016” Al 7}*] NiTi ¢to]ojel] thate] zthzt
5314 A9-g dHESIITh

i

CT #Y ¥ A ZZ 7S o] &3t tlo]E A=
, ¥ 2385 1 mm slice thickness

V-Works 4.0™ (Cybermed Inc,
Seoul, Korea)< ©]-83}9] dicom file= stl file® %+
St Ad A, & 13 ol filee] F3-2 Rapidform
2004™ (Inus Technology, Seoul, Korea)S ©] &3}
t}. o] 5 &3le] 3D CTEHE 7t&¥ HolE & 7]

‘101‘ l‘_>i

F EARE o §3e] FHY 4 ow] w3 7} A
=3l ol Ale AZT & Uk

QY§ Ao} o FPY H L FA

j=2xe]

x| o}e] o]% whak Hl 1 %k% B sb7] 96t
APE =g 714 AP ol A 71F #4
A& ol&3tel Rapidform 2004TM0§ A8
(Fig 5). CT &9/ 48 28g A3 FFoz 9

AAZ B2, Rapidform 2004™l A A AZA|
7 BRI AE A, & t&%%}—@ % e!?‘ﬁoﬂﬁ
725 AL Al e s Yo ASe]
7V oP“D‘r B Aol = AR o] A S o]
E B SdskE Brkslr] flske] Al2dl A9 7] e i
< Eﬁ@%—ﬂ%ﬂ} TS A=A 449 X, Y
73 olsHe Atetinh w3 u Y AHE A

=
=

—_

=2

|
Forming a stl file

Fig 4. Process of the experiments. A, Before tooth movement; B, after tooth movement; C, forming stl files from di-
com files using V-works; D, superimposition and measuring of tooth movement.
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A2 73] A #e] X3 H9eE BE woA A5
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o A1 2,652 mm, 0.016” x 0.022"ol| 4] 2.174 mm,
0.016"l A1 1.955 mm=E, ¢toloje] #77} 7H4ad
FE W9 g fadhe S YeRAIT 0.018”
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o] tabrt dojutom, 1 9ke 0.018” x 0.025"T
oA 2351 mm, 0.016" x 0.022"]A] 1.181 mm,
0.016" A 1.000 mm=, A= o] 53} o] gfo]o]
o F7I7F AAEFE StetEre] aste He
e ©] 3 0.018” x 0.025"2 0.016” x 0.022"
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Table 1. Comparison of second molar displacement be-
tween 3 groups (Mean = S.D)
Unit, mm

Wire size

0.018" x 0.025" 0.016” x 0.022" 0.016"

Mesiolingual cusp tip
X 2652 + 0273 2174 + 0281*" 195 + 0271
Y 2351 £ 0252 1181 + 0295° 1.000 + 0.117°
Z 1049 £ 0482" 0883 + 02707 0977 + 0.433°
Palatal root apex
X -0608 £ 0.106° -02I8 + 0.276" 0.745 + 0.128°
Y 4186 + 0487 3291 + 0.498" 2.242 + 0.330°
7 -1092 + 1133 -0607 + 0.846" 0967 + 0.952"

X, X axis, bucco-lingual direction; Y, Y axis, occluso—
gingival direction Z, Z axis, mesio—distal direction.

*CGroups with different letters are significantly dif-
ferent from each other (p < 0.05).

Fig 5. Superimposition of experimental models (0.018 x 0.025 in). Blue color shows before tooth movement, and red
color, after tooth movement. Red circle was one of the reference markers for superimposition, X axis is the bucco-lin-
gual direction, Y axis is the occluso-gingival direction and Z axis is the mesio-distal direction. A, Buccal aspect; B,

distal aspect.
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Fig 6. Schematic drawing of superimposition. A, B, 0.018 x 0.025 in group; C, D, 0.016 x 0.022 in group; E, F, 0.016
in group A,C,E in occlusal view; B, D, F in distal view. Green teeth show initial position and purple teeth show final

position.
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Fig 7. Comparison of mesiolingual cusp displacements
of the second molar between 3 groups. X axis,
Bucco-lingual direction; Y axis, occluso-gingival direc-
tion. *, significantly different as p < 0.05 between
groups.
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Fig 8. Comparison of palatal root displacements of the
second molar between 3 groups. *, significantly differ-
ent as p < 0.05 between groups.
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Table 2. Comparison of mesiobuccal cusp displacement of first molar between 3 groups (Mean + S.D)

Wire size 0.018"” x 0.025"

0.016” x 0.022" 0.016"

Significance”

Distance (mm) 0.128 + 0.016 0.157 +

0.019 0.140 + 0.021 NS

* significantly different at p < 0.05 between groups; NS, not significant.

M2cH x| IS X2l H{ZF (Table 1, Figs 6
and 8)
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ORIGINAL ARTICLE

Three dimensional analysis of tooth movement using different

sizes of NiTi wire on NiTi scissors-bite corrector

Hyun-Ju Jeon, DDS," Sun-Hyung Park, DDS, MSD, PhD,”
Sang-Hyuk Jung, MD, PhD,” Youn-Sic Chun, DDS, MSD, PhD?

Objective: The purpose of this study was to compare the difference in three dimensional tooth movement using
three different wire sizes (0.018 x 0.025-in, 0.016 x 0.022-in, 0.016-in) on a NiTi scissors-bite corrector. Methods:
Computed tomography (CT) images of the experimental model before and after tooth movement were taken and
reconstructed into three dimensional models for superimposition. The direction and the amount of tooth movement
were measured and analyzed statistically. Results: The lingual and intrusive movements of the crown of the max-
illary second molar were increased as the size of the NiTi wire increased. The roots of the maxillary second mo-
lars moved buccally except for the 0.016-in group. The intrusive movement of the roots of the maxillary second
molars was increased as the size of the NiTi wire increased. Due to the use of orthodontic mini-implants, anchor-
age loss was under 0.2 mm on average. Conclusions: The 0.018 x 0.025-in NiTi wire was most effective in lin-
gual and intrusive movement of the maxillary second molar which was in scissors-bite position. Indirect skeletal
anchorage with a single orthodontic mini-implant was rigid enough to prevent anchorage loss. (Korean J Orthod
2009;39(1):43-53)

Key words: Scissors-bite, NiTi scissors-bite corrector, Calorific machine, Indirect skeletal anchorage
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