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Cortical Bone Thickness for Mini-implant Placement in Korean
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Recently, mini-implant is popular in the orthodontic treat-
ment due to its simplicity and convenient surgical procedure.
The objective of this study is to provide the anatomical
guideline for mini-implant placement by analysing the
cortical bone thickness in Korean. Hemi-sections of sixteen
maxillae and twenty-two mandibles with normal teeth were
used. Interdental areas between the 1st premolar and the
2nd premolar (Group 1), the 2nd premolar and the 1st molar
(Gruop 2), and the 1st molar and the 2nd molar (Group 3)
were sectioned and then scanned. After setting the axis of
teeth, the cortical bone thickness was measured at the
distance of 2 mm, 4 mm, 6 mm, and 8 mm from alveolar
crest. The mean thickness of cortical bone in the maxilla
according to distance from alveolar crest was 1.30 + 0.63 mm
(2 mm), 1.49 £ 0.62 mm (4 mm), 1.72 £ 0.64 mm (6 mm), and
1.90 £ 0.90 mm (8 mm) at the buccal side and 1.33 £+ 0.47
mm, 1.31+0.45 mm, 1.37 £+ 0.55 mm, and 1.39 £ 0.58 mm
at the palatal side. In the mandible, that was 3.14 = 1.71 mm,
4.31 +£2.22 mm, 4.23 = 1.94 mm, and 4.30 £ 1.57 mm at the
buccal side and 1.98 £+ 0.88 mm, 2.79 £+ 1.01 mm, 3.35 £ 1.27
mm, and 3.93 +£1.38 mm at the lingual side. The buccal
cortical bone thickness in the maxilla was decreased from
Group 1 to Group 3, while the thickness of palatal side was
no change. In the mandible, it did not show a tendency at the
buccal side and it was decreased from Group 1 to Group 3
without significant difference at the lingual side. Therefore,
the buccal side of the Group 1 and Group 2 in both the
maxilla and mandible seems to be the most appropriate site
for a mini-implant placement with taking the stability and
retention.
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ulal HEmo] Ag A BEREe] 24| o]F SHIM]
Hallx= slFshe 725 & SHste] A AAE Al
Blslo] Eul2A| Al"ldloF gkek(Schlegel er al., 2002).

z27] AT AAE FAEE 7] YaiMe =ddl
SThES] o7} 4t $gmolx= 6 mm, oFHEol|A
= 5mm o|e] FHojof gt o] & flsiAle A7 -9
of|xe] HAdmie] FAe} ez} HrfElelol ghe(Kyung
et al., 2003). v|UAEEES] o] ARg uf zsfof
o = gk 7] 84 wYIEskES] Alg] wigkelrt.
olfrZ+w wUIETES v|aF3] AFsh oMt A}
o] F7kE o8 S, AoPrEY &4 e £
olw} ZAmwiele] JFS FVMIA o gt FAEHE
A 4 7] wiEolth(Kyung et al., 2003; Tseng et al.,
2006). ©]ol| Hernandez 5-(2008)} Moon 5-(2008)> =]
UdEgtE Alg] gkl disle] olgst A} 2 opSol
thste] wlaEd Ao ms] 27 A} dAe wA
He A5 F vk SRt

L wlQlEstEe] AAg Al F9E 2] Sle o
T} o] o]Foix]aL QJrt. Tsunori 5-(1998) Masumoto
(2001 ) AASIEEG (CT)YE o]83lo] oleliEgolld 2
Awle] FAE AS3I3L, =3 Kim 5(2006)2 Park &
2008y ARAlollA] 918 ofF] 9l EEzA Tt ZAw]
o] FAE A5kt 22y CTe} 7o) AHEst A5 &
H7F gle Aol HAHoz AExfe] 73l &3]
AlEl 91A] o Zh=r) szl

ufebr] 2 odgoli= kel AR 3 o] &sle] wA
€ vMYEES FE Agshs F91el E oy
o] ofg] Afe] FSlollA] SEellA= HoAEo] 50° of
eEollA= 30°9] =2 sl BAm FAE ASS 59
AF 2 A o] 5 BEke] gE mUERE 4]
ol 9lo] &3k sk AHwE Algslax} gt

Mz R e
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B ATole AL et SRSt o8 A
AL 157023 107, o4=F 577)0] fIEw 1653} ofeli&lm
2255 AREEIglon] Ak A] 9t 13 53.34(41~84
ANgiet. S} olllE ofF] Afo] o]Eme] ZAw T
AE AZs] flsliA ZolFel el E =5 )
i Qe AHs Addsiich

AAA

o]Z Alo]Z AZdlr] sl o] A o= Bz
JHAZE Huog Mz Auksle] ALl F el £
ZRofg] Ale] FAIT), EAR-SolF1Ieh Aol
Y Ale] YA 2T), AATIFUL} BT A}

o] R A3T) EHsheet.

A A

7 o] Aebd-g 20U (HP scanjet, Hewlett Packard
Co., Houston, Tex, USA)Z 273}t th3 qlofzl o Ate]]
Al zofe] AES AT &, o]EFAl o B HE ol
EZo 2 2mm, 4mm, 6 mm, 8 mm A4 B3} ]
A 2 H{Eel ZAw 55 Adobe Photoshop CS3
(adobe, Sanjose, Californiayg ©]-&3slo] A=3}ict.

A o5y Alele] AHox= 74 LHE X|opEol
50° A= AlE o] she A B AR
RAw FAE AZsGch(Fig. 1). olelE Adlox= A
ool 30° Ztx & Alg o] uhde xHe 5253} 3§
Zo| ZAw FAE ASsIdch(Fig 2). 2 AES Al
B[] A7t b A AlFsiel e, ARIzte] AEgk
oA frolF Abe|7} vElA] ol Al ASRke] HEE

Cortical bone

¥ 2mm

Fig. 1. Measurement of the thickness of the cortical bone at 4
points on the buccal and palatal sides of the sectioned specimen in
the maxilla.

Cortical bone

iy 2mm
Angle : 30°

Fig. 2. Measurement of the thickness of the cortical bone at 4
points on the buccal and lingual sides of the sectioned specimen in
the mandible.
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A3 FARA] A&t

A A=

BE AR Haty) 3RS e, AR
A& SPSS 12.0(SPSS Inc, Chicago, Illinois, USA) Z&
205 o]835ld one-way ANOVAE A|335lie). =3} =
Z3} A 5l 3ZollA] 7F ASAHEE Eabele] A
w] £ zpo|E w|argk F AR (post-hoc comparison)
S Asigel. 2 A3 9E 22 gmm AR A1
AT Aololinl feH Rol7 veht, AZAEY 7
o AZRE & Tor el JED olEoly]
Aol 3glolla] 7 AZARE 2E} A 2 W Aol
of A A% wlm EAeE). BE gue] AL

F-2F 0.05004 o] FolFirt.

[‘

2 I

HE o FY Alo]o AW T

ANZ-(P1-P2), A2F(P2-M1)2] & AAm|o] FAE o]
ESMol4] 2mm A4 120mm, 135mm & 7P
ofkor] AopPfE|gEo g 45 Frlsle] o] EsAlollA
§mm AAoA 229 mm, 1.92 mmE B ot JAAE A
o] FAE o] EFAlollA 2mm A4 73 gRoke
v Hope|EZo g Z4E o Frlsiglont o A
ol BZur} 2Rk} w3l A3FMI-M2) B& A
we] FAE 6mm AN 7P FAR o o AS
A3} vlmste] 1zl mlekelgla, JHAE 2w
o] A= 2 ASAHER A9 FASIAcH(Table 1).

ol ¥ o] FY Ale]e] AW F7

A 17E(P1-P2), A2 (P2-M1)2] & Amwe] A o]
=544 2mm AHelA] 7HE eigkont ASAHEE
ATt Aol el A egsket. vkl A3 (M1-M2)9]
25 AAwe] S o] 5541l 2 mm A HelA 2.68
mm% 7P Siekor Xoppe|EEer ZA4s Tl
g mm AFolAE 4.17 mmE 2t £3F Al + 25 3
Z Z2Awe] FAE o]E5AllA 2mm AN 7
oigkom] HopE|EEo g 45 718k (Table 2).

%3 AR Y JZF AAwW T vlm

Qe B AAwe] i FAE olEsAo =z E
2mm, 4mm, 6 mm, $mm 2% 1.30+£0.63mm, 1.49=+
0.62mm, 1.72+0.64 mm, 1.90+0.90 mm %c}. YA
AAMe] HAF FAE 1.33+047mm, 1.31+0.45mm,
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Fig. 3. Comparison of cortical bone thickness in the buccal and
palatal side on maxilla. *indicates statistical significance with a
P <0.05

Table 1. Thickness of the cortical bone on the buccal and palatal sides of the maxilla (mean + SD, unit: mm)

. P1-P2 P2-M1 MI1-M2
Measure Point
Buccal Palatal Palatal Buccal Palatal
2 mm 1.20+0.34 1.25+0.36 1.35+0.58 1.41+0.54 1.30 +0.85 1.31+047
4 mm 1.69+0.61 1.35+0.33 1.54 £ 0.61 1.28+0.46 1.29+0.61 1.38+0.52
6 mm 1.97 + 0.66 1.38+£0.32 1.64 £0.51 1.44 +0.62 1.50 +0.51 1.31+0.66
8 mm 2.29 +0.96* 1.46+£0.36 1.92 +0.54 1.38 +0.63 1.42 £0.54* 1.36 £ 0.69

Abbreviations; P1, first premolar; P2, second premolar; M1, first molar; M2, second molar. *indicates statistical significance with a

P <0.05 between the two groups.

Table 2. Thickness of the cortical bone on the buccal and lingual sides of the mandible (mean + SD, unit: mm)

i P1-P2 P2-M1 MI-M2
Measure Point - - -
Buccal Lingual Buccal Lingual Buccal Lingual
2 mm 3.51+2.14 2.08+£0.97 3.15+1.48 2.09 +0.99 2.68+1.33 1.76 + 0.62
4 mm 4.88+2.54 297+ £1.12 4.67+227 2.87+1.09 3.27+137 2.50+0.76
6 mm 420+2.18 3.55+1.15 478 +2.12 340+ 147 3.63+1.21 3.08+1.18
8 mm 4.16+1.80 4.02+1.14 455+ 1.71 3.63+1.15 417+1.13 416+ 1.81
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Fig. 4. Comparison of cortical bone thickness in the buccal and lin-
gual side on mandible. *indicates statistical significance with a P <
0.05.

1.37+0.55mm, 1.39+0.58 mm ic}. B2 AL Alo]
o] ZAw HiE FAE 2mm, 4mm A= FoH
ato]7} giglert, 6 mm, 8 mm Aol F-23k 2fo]7}b
elsdch(Fig. 3).

oljEle] & zAwe] AP FAl= o]ETAle T HE
2mm, 4mm, 6 mm, 8§ mm & 3.14+1.71 mm, 431+
222mm, 423+1.94mm, 430+ 1.57mm gt & A2
Awle] it FA= 1.98+0.88 mm, 2.79+ 1.01 mm, 3.35+
127mm, 3.93+1.38mm St} EZ3ZE Alo|o] 74w
i 57 2mm, 4mm, 6 mm Aol = Fo|F A
o5 ¥glort, 8mm AAHoAE gt zfe]E Holx|
oLkt (Fig. 4).

o
Mt

TRkl A sef glo] AU 2AL vy Fo
ARetolct, A 8le] Bks Sjal w) Ao w
AREEE RUERES] qals AR @6l gA B E
cheska HelshAl & 4 glo] 2ol ] o= 9l
}(Douglass and Killiany, 1987; Roberts et al., 1989;
Block and Hoffman, 1995; Schweizer et al., 1996). 2]
gk nUslEstEe] AAg g 27 A vigk
g A5 HE FHe)r] wigol AR Sx|e} Aol
Aol FT8sltt. o F sl Figk A ZAAmrt A
FEofof dpm Foluct wUlETES] fA|ER F9)
zAof| tigk qbdAdo] refE|efof girt.

ufebr] B A7AEe] S8 olegell4] nyslERtE
7} AREE o] 2Aw A Grleledt 1 5 W
o] AMgElE AFTUAAETTSe} o|EE7E AuEd,
Bernhart 5-(2000y> CTE ©|-83F ltollA] UHA &
F-9le] o]Ewe] FA7} 3.7mmzli Hasigich E3)
Tsunori 5 (1998 CTE °]83le] olellg ofF] F-9]<]

R

S

g e

-

BAAw FAE ASsle] 52 ZojF] F9lolA 2.6~3.0
mm, &§ZoA] 22~1.6 mmE Btk st HbHo)
Masumoto 52001y ZR2olg] F9l& & ZAwr}
T Folgy Flolxs o] vk skt

Z2]3L Park 5(2008) A8 YAAZ: o] Fwol] A
73 EE5} JE] giekEel] odh AlekE x| fowg
a2 go|atA| FZEHLJel AFle] 7lsshe EENct 3
Zko] FHste] o] 7ix] FAEAE o] &3l 3o =g
As W3 glokar Sigict vk 55 o] 9]
= ZAAwL AiH oz gEut Alg]ou) o] &5 9Jdk A
o] Zolsle] A3l Aol = Lo FA Y Ftd =
7|nAs AT F Ads Aolzla s

=3} Poggio 52006y CTE o|-&dlo] ojd] H-9
o olEmE A7sioledl, XoPte]e] &aks 5] 9
A= AAZo gt BT a] Afelrrt EAIRRE
ofgel AA|Zolagy Apole] X|olte] Abo]r} v o
P YERES- AlFIeP7lel o] PdslekaL slodek. Deguchi
S(2006)= CTE olgsto] A FrlolFg Aopy
g7px|e} Roppe] Abole] AE AlSdIirl, AR
ofg]e] HHZo] 7 okdsctaL sl 27 1.5 mm
oliel 6~8 mm H= Heolo] wUlEEE A3

E dTolA = olEm o557 ZAw HT FA=
3.49 mmo| i, YJEolAlE 148 mmE Bol ofzfjEle] ¥
Bt AR w8k SR B ZAwe] it A= 1.30~
1.90 mm, AHAEL 131~1.39mm, ofly EZolx&
3.14~4.30 mm, #ZI4E 1.98~3.93 mmE 2of CTE o]
438 7Rt o T

mRE 7F 7 AlelE wlaEiols wl $E EFollA= Al
TollA AR AE T FhaE MWl whdof g
Aol A= FAL WSE Holx] sttt ofeEe] 7
$- B2 AAw o] T A IFolA] A3Tes 25 o
Aol FE Holx] @ dbel| FFoli= FFoE
75 ghasigl ot froldt Aol Holx] ¢igiet. wel
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A ele) Anke AEe) el we) BalteelRy
o] 9% Y9lo] AAw} FAs) AAY fAHL AT
dlo] 27] 3AL ATE 5 YT Aoz Az
sl EE] Aol AlEE ] AAwle) FA% oh
o wEekEe] A8] W w3 Fed iolth

[e]

Hernandez 52008y dHl& o2 oAl 30° =%
AAshol o, Sl = v]aE3] v £7ho= oleliE o]
Ae 7hssh o] ooz jolitelel HYsiAl AT
AL AAsIIEE. el Moon 52008y A& A £&
ZA3} 7w o] wlazeiAlof| ojgt Alg]e] Al wlstol £
B3l olfjElol4] BE 70°~80° =S ARl en, o
73-olle HoRre]e] £Aks FolslloF qhrkar dR3irt.

o]M&] mUslEtES] AlF] wlekE Ao 2 Al
e ol vl B2 ZAAwE g 4 qloma  H
ATolxe AYelx= HopakSol 50°, ofeiE o4 30°
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7t 5 Fol ZAAme] FAE SAsioet. o An 9
olgy Alele] s BF] Al T T4 Aopte
vEor AeE Trlella, A2oluelA Zeleys
ArE gasiolot, JAAE AAm] Al A 2
HFollA] o] EsAlellA AopfelEEe R A o F
71slgl ot 1 xpolE miv]Ekde}. wb Park 5-(2008)
ARAlellA] 1E ofgele] ERizA st 2wl FAE
aRPH 45° =g Ao 25 AAwle] A=
o] E5AlollA AoPe|EE e g A4E o) Sl 2
el FUR A vglont, YA FAwe] F
A Al T ZFolA HoppejEFos 245 Zhislo

d

A2 4 ek (Kyung et al., 2003; Tseng et al., 2006).
Kanami(1997) 934 og] Hopite|e] &4 w3}
7] S8l Hoptelotele] mishmo] wlUSlERES AF
stort s HEoZ oFATIAY oAFYE IF
o7 o] FAF|7elle ES-Eelrkal kit weba o}
Felolele] miEhmE o] gol= A Bt X|opAle]e] o]F
=70 AlRlsh= Aol FHxA ol gk AT I
FAHE ds 7 s 2oz A7

gt B A7olxe HEF ofegelA AlSAH whet
B2} AR 2 Fe ZAme] FAE wlasisict. 1
A3} folA= o] E5AlA AoPrElEEe R 6 mmet
8 mm APHelA] vk ofeEollt= o] 5541% 2 mm, 4 mm,
6 mm oA BZ ZAAm ] A7} fFolHog 9]
t}. ol= AHolr= HoPre|EEe] ofeljHelA = o]E%
AlZo] mUQlERE Alg] 4] o] @ Z2AWE s
Ue Ao A7

nUE2E ] oA 7w ] Az} ofo ofEsh]
uf¥ol] Bae 5(2002) Kim 5(2006)) wzm A&
nUAESES ok R 2RI FAY 2w 590 4]
Hito 2 oo FAH wAYHS ddo] HTEST =
od g it olo] & Aol AE I} ofefE mfolA
EARRElEY EFR1Y] B 2w} st A9 o]
9ol mUSlEEE AFske Aol A AEE
Hgte g A5 F s AR A7 olHg A
2 HEF oklE ofgy Alelel] mUEIEE AF
she ol lo] Ao r {83t e HRE A
2} Als ¥}

o

ok

—_

#Atel =

el ARt A ol " 7127k 9 (KRF-
2008-313-E00549).
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