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HE Y BAE B9 FU JAE oPIF FE A, I. 917 M2 o
web 24§ lUsIRe Al 9FL vAE oY &
&5 o) BASD 7AS S4E cldee AeEd HE 1 AE HE
Wel el d AEE 39S 7H 5 Qi UA) thE A
7t Bgs. PEEEESE
AT so}- Aade B4 Aok orl, EFND] B AolE AFAE AY HlaEd o) geln i Az
Aokl B9 AU AGAS NI QUL £ UG R oLl WY IIHLIRE AYALT. Gae ¥
ASA AEol WA B=S AL U AN QA A2IA {4 T3 A
) =

T el of - A& 2 7Hgste] 0.5 mme] AHEEFS 7

so ma Qs U eg ar] Wil gk HAES = Al gk Ad9le] 25 e 1.0 mmel JHE25S
7}11—‘ o - ande] Fell A YA Py 279 g el o THRAE AR T FR7 2T S AAsldY. WA F 6
g Aq7F dasit. HEo] FUEE FAHANA B 255 a3 ch(Table 1).

A B e v 474, 2ol sARGE THE o

e PU2AFE, Lot FAEY] & 7 0.5 mm HF 2) WAL vy Az e
=25 7He dE2E 4lY] 22 7HE 1.0 mm AESS ohergt taRele] wH - vuaaF & oEAQ) 2784 FA
THE EE F FRY Al Adete ngg vy 2aF B A5 3 AE5dS AEstn A4 dols WA
o dol, A4, FARY T "Rl aiet AHAd ut 12729 W& nYAIAFE ARSIt dA) dutdoz w
2 24 = A Brkste] aof - Fade] Tl A e Y237 Azt AMEE AZ9Q titanium grade 5
HY23F CARIE AAstaat gt bl Hrke Al (Ti-6AI-4V)E ©]-&-3t3ith.
A ES A AlA B B S 9 ESE S48k WY 7y wg vy 2379 79 F8 A5E Table 29 Yt
22357 P S TR Hrtet At sl WAt

Table 1. Two kinds of artificial bones with different cortical bone thickness

Thin cortical bone Thick cortical bone

0.5mm —L_T_ 1.0 mm

=40 =40
Artificial bone
=10 =10
Cortical bone thickness 0.5 mm 1.0 mm
. Cancellous bone : #10* Cancellous bone : #10*
Density Cortical bone : #40* Cortical bone : #40*

*Density Number is defined by ASTM F-1839 "Rigid Polyurethane Foam for Testing Orthopedics Devices."
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Table 2. The prescription of miniscrews with different diameters, lengths, and body types

Body Type Taper Straight
9 21
I |
Ex
Miniscres -
, =
p =
) =t
=
) - \ -
v ¥
o ~ O
pow 43 30
T = [p:07
s T - V.
Thread S _ _!L ’ - - _j%
= = 0° P 20
Diameter (mm) 1.6 1.8 1.6 1.6
Length (mm) 6 8 10 6 8 10 6 8 10 6 8 10
Group 1 2 3 4 5 6 7 8 9 10 11 12
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Fig. 1. Measurement of displacement on lateral force.



3. &4
R BAHIIAE o] &3le] ANOVAE AHE-3te 7}
] 4¥ E3 (Maximum insertion torque: MIT)
E3(Maximum removal torque: MRT), =4 9]
(Lateral alteration torque: LAT)2] 2}017} A=A A
% Student Newman Keuls Test® Z #3ke] zlo] & A}
ottt WAL nUsaRe A, Ao|, AR,
of FAZ Al Y ER, A AA ER, S WY B
X e G FJEE golir] fa thE3]HAEA (Multiple
linear regression analysis) = A1383} T},

|

i o ox H
me oot (U N e

I o7 A5

0.5 mm AAE% 1.0 mm AAE) 44T A5l i
ANOVAE o §3to] 2t 3 Ar) 43 £, Hrh AA £,
2 W9l 38 vadlge W BT FANCE vy fo)2

Aol 5 Wl 1 (p<0.0001).
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2 EFE 0.5 mm ¥2F ZohE 1.0 mm A Z
A EE 3 JEQ e 9382 9585 & @S ‘/}E}”]
tH(Fig. 2). 0.5 mm 3@ Zo|HE 4704, 1.0 mm =&
XM= 6welA 7S 2 Hd A H EAE Bt

Student Newman Keuls TestZ ©]&3+ A3 HA o] uj=
W 0.5 mm Aol A 7P =& A Y ES GS B
A 42 3, 5, 6w BAA A7 glieH 1.0 mm 57
o] gAzo AHA 7P =& A A EA g BQl 672
baat BAA ezt gle A o2 Uehath(p)0.05).
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Table 3. The MIT, MRT, and LAT measured for each groups

Cieta~obx|2tst2|X| 38(3) 2011

Torque (Nm)
20
18
16
14
12
10
8

®MTOS5mm @ MIT1.0mm

(@R G-}

Groups

Fig. 2. Comparison of MIT.

2. Zf MA EF

prd v A

Hd AA EZ 44 0.5 mm I& r4’?‘3101111115411

oA =2 #E Ueigle 433 83T 2 g v
EFATHFig. 3). Zolet Aol Fre % &e Yehl=
ﬁsk*‘ M—‘/}05mm J‘]}]i" ] 1 -‘/]’6:1_% 1.0 mm
A ZoME 117 12F0A Zol7t 8 mmoﬂ/ﬂ 10 mm=

S7FetaA esld Hd AA B A48k 0.5 mm I
AEZoA 524, 1.0 mm FJZZAHE 670A 71 2 F
o AA B35 YERTh Student Newman Keuls TestE
o]-§-gt AE Aol 2™ Ho AA EZ = 0.5 mm lﬂﬁi

7} 1.0 mm A2 IAE A YA BF 53 67 Aleldl=

AR 27 1A TH(p)0.05).

0.5 mm Cortical bone

1.0 mm cortical bone

Group MIT MRT LAT MIT MRT LAT

(Mean=£SD) (Mean+SD) (Mean+SD) (Mean+SD) (Mean+SD) (Mean+SD)

1 5.574+0.22 2.84+0.26 50.70+4.05 10.8940.50 5.10+0.35 66.6944.53

2 6.61+£0.37 3.58+0.28 61.96+4.93 11.61+0.42 5.681+0.31 83.86+1.51

3 8.5740.50 446+0.34 79.114+2.53 13.1040.50 6.28+0.33 109.64+4.31

4 8.71+0.38 4.82+0.19 60.9142.56 13.6740.30 6.62+0.13 73.0412.64

5 8.701+0.56 5.40+0.24 74.121+4.41 13.8840.62 6.96+0.24 92.054+9.47

6 8.5040.22 5.38+0.33 86.70+5.03 14.3840.36 7.14+0.21 116.43£5.09

7 4.63£0.13 2.50£0.19 40.23+1.08 8.90+0.33 4.34+0.25 46.3712.60

8 4.86+0.28 3.02+0.24 55.51£2.11 9.35+0.47 4.60£0.25 71.03+4.19

9 4.860.54 3.36+0.30 66.091+4.52 9.16+0.23 4.92+0.26 76.8513.86
10 6.20+0.29 3.60+0.38 47.46+4.67 10.444-0.47 5.60+0.33 52.4642.07
11 6.47+0.32 3.96+0.23 63.321+2.88 10.661-0.41 6.00+0.22 7526+1.64
12 6.76+0.46 4.16+0.34 77.18+4.03 10.3+0.44 5.5240.27 86.0046.90

p Value skekok skekok kkk skokk skekok skekok

MIT: Maximum insertion torque, MRT: Maximum removal torqu, LAT: Lateral alteration torque

%p<0.05, #p<0.01, *p<0.001
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3. EYHA ES

=Y EF oA BE FollA 0.5 mm JAFHY+=
mm AN =2 ks Uehlda 2ol 9 A7 <] *‘7}3‘**
5 & @& veille A3%E 29tk 0.5 mm 2= 1.0
mm A= BTN 67| 7H #& ke UERtH(Fig. 4).

but 6w HUl A A B} A 2§ EFA EAIEHA
o7 fofgt AolE YA el ols dFFelA A
°] 1.8 mm=Z & 2% 8 mm Z°| 4l 10 mm Zo]& A3}
= A& 1] Sl o Abol & YEA] ethe A
= ofu] g},

BE TollA 4339 U]"]iﬂwerl& AEZ MUAAFE
o =2 Hd Ay B2, HY AA E % He EAE B
Rom o= 7]E9 o] =] Aol dX| g,

Aol A5 B3, A AA =2, Sn ‘%H BTN 554
o= FAHCE felo 2 gk Bl 679l 4H zold] uf
T EA a2 WA A e pREeR oAl AH S 2
 Sled o vly2Ase] 95ge et Aol ltk(Fig. 5).
AAFS He 2ute B30 343 Sk 234 v

Torque (Nm)
8

B MRT0.5mm COMRT 1.0 mm

o == N W >~ oo N

Groups

Fig. 3. Comparison of MRT.

# Group 6-0.5 mm

m Group 6-1.0 mm

Torque (Nm)

4 Group 12-0.5mm

® Group 12-1.0mm

00 10 20 30 40 50 60 70 80 90 100

Insertion depth (mm)

Fig. 5. Insertion torque graphs by cortical bone thickness 0.5 mm and 1.0
mm in Group 6 and Group 12.

Yrag 3t Has 98 HLEo] APEE e
7t A9 A vehta 2ol AA8] S7kshEA ¢
22 &5} o] == AAR FEQ nlyaaFe] Rt
AYE e npA el HFE 248 e A o B2 Pt
FEHAA et 673 273 Zo|rt ZowA] A5
FARGEE /M 1272 6ol vlE] Agzlold W B3}
Hw A A S7keke FAE B nlyxadafie] FWEst
Agdd= 45 vl 2 @2 /e o] YEAR
20l A Ag B3+ 679 vle) @A Yehst)

6] Wel-&1e JHZE Bel 0.5 mm FE 2| 2HAl
Zwgo] oF 85N, 1.0 mm ¥ % —-soﬂ “Wl o] o
115N HA=7HA] 5718 v wigl e Su
T} 1 o]l =W W97t F71sl }045 %J%‘-& A3 e
e tH(Fig. 6). 673 22 A4
127 6wdl Hlg) B e ‘JrE]r‘;%iPJ/} WAl 2 &
W o] el 6ol A o v Sek A UERgTh dRbd o g wHy
A9l A%s & o == 32 F 5N olsto|w 7, o]2|g wH
22 QG AN E op|5HA] & AR AAET

087 80 w2 v safe] 274, Zo], B rk

i
lo
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o
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Fig. 4. Comparison of LAT.
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Fig. 6. Displacement-lateral torque by cortical bone thickness 0.5 mm and
1.0 mm in Group 6 and Group 12.



Table 4. Multiple linear regression analysis - MIT

Estimate Std. Error t value Pr(>|t])
(Intercept) -1.783 0.364 -4.899 ok
Thickness 9.32 0.243 38.409 ok
Body(taper) 2.633 0.121 21.698 ok
Diameter(1.8 mm) 1.712 0.121 14.114 ok
Length 0.207 0.037 5.566 ok

MIT=-1.783+9.312 X thickness+2.633 X body(straight=0,taper=1)+1.712
X diameter(1.6 mm=0, 1.8 mm=1)+0.207 X length
%5<0.05, *p<0.01, *4p<0.001

Table 5. Multiple linear regression analysis - MRT

Estimate Std. Error t value Pr(>|t])
(Intercept) -0.465 0.196 -2.378 *
Thickness 3.613 0.130 27.712 ok
Body(taper) 1.057 0.065 16.208 ok
Diameter(1.8 mm) 1.207 0.065 18.509 ok
Length 0.181 0.020 9.080 ok

MIT=-0.465+3.613 X thickness+1.057 X body(straight=0, taper=1)+
1.207 X diameter(1.6 mm=0, 1.8 mm=1)+ 0.181 X length
*p<0.05, ¥p<0.01, *»<0.001

Table 6. Multiple linear regression analysis - LAT

Estimate Std. Error t value Pr(>|t])
(Intercept) -29.225 3.315 -8.817 ok
Thickness 31.066 2210 14.059 ok
Body(taper) 16.455 1.105 14.894 ok
Diameter(1.8 mm) 8.075 1.105 7.308 ok
Length 8.129 0.338 24.031 ok

MIT=-29.225+31.066 X thickness+16.455 X body(straight=0, taper=1)+
8.075 X diameter(1.6 mm=0, 1.8 mm=1)+ 8.129 X length
*p<0.05, *p<0.01, **»<0.001
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Abstract

MINISCREW STABILITY REGARDING DESIGN OF MINISCREW AND THICKNESS OF CORTICAL BONE
Young-Sun Kweon, Hong-Keun Hyun, Young-Jae Kim, Jung-Wook Kim
Department of Pediatric Dentistry, School of Dentistry, Seoul National University

The aim of this study was to suggest a design for an orthodontic miniscrew which may work most favorably in
the thin cortical bone of the adolescent. In this study, orthodontic miniscrews with different diameters, lengths,
and body types were manufactured and implanted in two artificial bone samples with different cortical bone
thickness. Maximum insertion torque, maximum removal torque, and lateral alteration torque were measured.

As a result, the bone quality, body type, diameter, and the length all had their effects on the maximum inser-
tion torque, maximum removal torque, and lateral alteration torque. Cortical bone thickness was the most im-
portant factor. In initial stability, conical types showed better results than cylindrical types. Increase in the di-
ameter had favorable effects in achieving mechanical stability. Increase in the length did not have as much in-
fluence as the other factors did on the initial stability, but there was a statistically significant difference be-
tween screws of 6 mm and 8 mm lengths(p<0.05).

In conclusion, the conical type screw with a diameter of 1.8 mm is most favorable in the thin cortical bone of
the adolescent. In terms of length, the 8 mm screw is expected to perform better than the 6 mm screw.

Key words : Orthodontic miniscrew, Cortical bone thickness, Diameter, Length, Body type
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