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Fig 1. A, 3D reconstructed CT image using V-works 4.0™:
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HHF Fre 33
27re) QAN Aot 45 ARekn =B

B, bisect the image along a line that passes the contact

point and perpendicular to the occlusal plane; C, bisected and 90° right-rotated sagittal image between Lt. and Rt.

mandibular central incisors.
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Fig 2. Measurement of cortical bone thickness. Cortical
bone thickness was measured in 4 different angles (0°,
15°, 30°, 45°% at 2, 4, 6 mm height from the alveolar
crest.
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Long axis of
a root

Long axis of
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Fig 3. Measurement of root proximity. 'Central' means
the closest distance between the tangent lines, each
one tangent to the proximal root surface. 'Buccal
means the distance between the intersecting points
which are made by two tangent lines, one is tangent to
proximal root surface and the other is tangent to buccal
root surface. 'Horizontal' means the closest distance
from 'buccal' to 'central'.
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Fig 4. Mean value of cortical bone thickness in the
mandible. Inter-bar connecting lines mean significant
differences between one and the other (p < 0.05). 1,
Central incisor; 2, lateral incisor; 3, canine; 4, first pre-
molar; 5, second premolar; 6, first molar; 7, second
molar.
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Table 1. Cortical bone thickness (Mean =

SD) with

CHX|wBxl 38H 65, 2008

o2RE 2, 4, 6 mmol AT
745 Fojd mg Hoizt 34
Hl w3 A7 D}ﬂ% 7EL° R
ol =, sk} chF-ES] X)o} Ate] W 0°d
o] 15° 30°9] ﬂE Holge wrHot & gk
& E%E}. olg) gt gL 53] stet A2iTA-AlL
2], Al =)Ao A 3 shet A1 A]-A2
AR AlelolA frofg Aol HolW F5isH
UrE‘rkkE‘r gt} FAX-FAA Aol 45° 4%
g RS o 02 AmdAe gET FosHA
& %kg 7}7@7 1 olele] R E Ak Foo

2 fog 37t FIE HolA BUT (Table 1,
Fig 5). 4 mm F°|4 o, st SHA-FHA], A2x

different angulations at 2, 4, 6 mm levels (unit; mm)

0.72

o

2 mm 145 132 +
242 + 179 191 +

228 + 162 231 +

328 + 2.33 238

4-5¢ 459 + 318 262 £

56" 488 + 288 315 =

6-720¢ 552 + 342 354 +

4 mm 1-1Peet 1.25 = 0.30 1.37 ¢
1-20ef 163 + 113 163 =

2-3beed 179 £ 054 205 £

3-gpeet 203 + 050 227

4-5bedel 262 + 037 305 £

5-6°¢f 297 = 0.77 317 =

6-7 329 + 090 323 +

6 mm 1-1Peed 125 = 0.30 134
1-2beet 1.35 + 0.38 149 =

2-gbeet 189 + 046 206 =

3-gbeet 2.10 £ 0.39 2.36 =

4-5heet 272 £ 037 208 +

5-6°°f 303 + 0.80 317 +

6-7 353 + 0.87 336 +

0.37
1.48
2.03
1.39
0.64
0.72
2.04
0.32
0.95
0.58
0.49
041
0.76
0.81
0.33
042
052
0.45
040
0.83
0.75

0.004

142 + 0.44 134 £ 062

1.89 + 149 200 £ 0.82 0482
219 £ 152 258 + 1.18 0.832
222 + 058 286 = 091 0.033
313 + 1.10 434 + 1.82 0.000
337 + 087 437 + 129 0.000
313 £ 1.02 340 = 118 0.000
1.59 + 0.36 214 + 057 0.000
1.92 + 063 283 + 099 0.000
252 + 073 357 £ 1.17 0.000
2770 £ 056 3.9 = 0% 0.000
369 £ 054 492 £ 094 0.000
357 + 091 447 + 1.19 0.000
334 £ 0.78 372 £ 033 0.116
154 + 0.34 1.93 + 042 0.000
175 £ 050 2.34 £ 066 0.000
245 £ 058 325 + 086 0.000
265 £ 067 370 = 0.69 0.000
339 £ 054 421 + 081 0.000
353 + 090 423 + 099 0.000
345 + 071 361 + 0.96 0.706

*Significant difference between 0° and 15° (p < 0.05); Psignificant difference between 0° and 30° (p < 0.05); “significant

difference between 0° and 45° (p < 0.05); “significant difference between 15° and 30° (p < 0.05);

“significant difference

between 15° and 45° (p < 0.05); ‘significant difference between 30° and 45° (p < 0.05); 1, central incisor; 2, lateral
incisor; 3, canine; 4, first premolar; 5, second premolar; 6, first molar; 7, second molar.
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Fig 5. Cortical bone thickness with different angulations
at the 2 mm level. Inter-bar connecting lines mean sig-
nificant differences between one and the other {p <
0.05). 1, Central incisor; 2, lateral incisor; 3, canine; 4,
first premolar; 5, second premolar; 8, first molar; 7, sec-
ond molar.

Cortical bone thickness (mm)
w

1-1 1-2 2-3 3-4 4-5 58 8-7
Interradicular site

Fig 6. Cortical bone thickness with different angulations
at the 4 mm level. Inter-bar connecting lines mean sig-
nificant differences between one and the other (p <
0.05). 1, Central incisor; 2, lateral incisor; 3, canine; 4,
first premolar; 5, second premolar; 6, first molar; 7, sec-
ond molar.

(Table 1, Fig 6). 6 mm Eo|¥Y o, 3t} FHA-F2
2, FAA-ZHA, ZHER-AR], AA AT, A
1A2TFA-ARATA] AlelEs 30° 45°¢) 2t E
S o) sdze] FAUE FodA Friskict 8t
oF AT A-ANUFA] Atol= 45°9] AEE Fo
g w AAF FA7) FeAskA Fv1eka 1ol
ato] Zhwo M= o3t Aol & Kolx] gsirh st
oF A ehFA-A2e)FH] Atol s Ao whE f2
gk W3l2 Holx] Ut} (Table 1, Fig 7).

o <

Cortical bone thickness (mm)

1-1 1-2 2-3 3-4 4-5 5-6 6-7
Interradicular site

Fig 7. Cortical bone thickness with different angulations
at the 6 mm level. Inter-bar connecting lines mean sig-
nificant differences between one and the other (p <
0.05). 1, Central incisor; 2, lateral incisor; 3, canine; 4,
first premolar; 5, second premolar; 6, first molar; 7, sec-
ond molar.

67 = 1-1
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¢

Middle Horizontal

Buccal

Fig 8. Mean value of root proximity in the mandible. 1,
Central incisor; 2, lateral incisor; 3, canine; 4, first pre-
molar; 5, second premolar; 6, first molar; 7, second
molar,
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ORIGINAL ARTICLE

Cortical bone thickness and root proximity at mandibular
interradicular sites: implications for orthodontic

mini-implant placement

Ju-Eun Lim, DDS, MSD,” Won-Hee Lim, DDS, MS, PhD,’ Youn-Sic Chun, DDS, MSD, PhD°

Objective: The purpose of this study was to provide clinical guidelines to indicate the best location for mini-im-
plants as it relates to the cortical bone thickness and root proximity. Methods: CT images from 14 men and 14
women were used to evaluate the buccal interradicular cortical bone thickness and root proximity from mesial to
the central incisor to the 2nd molar. Cortical bone thickness was measured at 4 different angles including 0°, 15°,
30° and 45°. Results: There was a statistically significant difference in cortical bone thickness between the sec-
ond premolar/ first permanent molar site, central incisor/central incisor site, between the first/second permanent
molar site and in the anterior region. A statistically significant difference in cortical bone thickness was also found
when the angulation of placement was increased except for the 2 mm level from the alveolar crest. Interradicular
spaces at the 1st/2nd premolar, 2nd premolar/1st permanent molar and 1st/2nd permanent molar sites are con-
sidered to be wide enough for mini-implant placement without root damage. Conclusions: Given the limits of this
study, mini-implants for orthodontic anchorage may be well placed at the 4 and 6 mm level from the alveolar
crest in the posterior region with a 30° and 45° angulation upon placement. (Korean J Orthod 2008;
38(6):397-406)

Key words: Mini-implant, Cortical bone thickness, Root proximity
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