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PiView STAR program image 5

CT image of mandibular body, coronal view
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Buccal cortical bone thickness and

lingual cortical bonethickness 8
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B\
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Aol dyAdzrEd ¥ FAMeY oadA = st A4S A1t A9 A2
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}_
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26.67A1 T (Table 1).

Table 1. Sample subjects, mean and standard deviation of each group

. Age
Sample subjects Mean D
Male 15 26.13 4.05
Female 15 26.67 415
Total 30 26.4 4.04

As A s Fgsidon AR E st wFHAA stz FAAY
t}. CT Hispeed advantage (GE medical system, Milwaukee, U. S. A)E o] &3}
o] High resolution bone algorithm, 9.6 cm DFOV(Display Field of View), 200
mA, 120kV, scanning time 1%, 4% 7 1 mm 2402 A3} G229 & A

@ sk



LA G EG o] A
Z9® AdstdFESd o9 ARE dAUTgw Xy
(Picture Archiving Communication System ; 92 GAA F A S A 2~ d)o
Ao PiView STAR( INFINITT, Seoul, Korea) TZ1#H & Al&35lo] A==
stk (Fig. 1).

BEE

Fig. 1. PiView STAR program image.



(1) A% #H4

HAAaslg=#Egor a8 oln A= PiView STAR Z 2713 Ao #AHO
2 AT oluAE FUste] g FEH A= vA T FAE FA43549
t}(Fig. 2)
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oo 2 Hst=d], Voigt (1978)¢} Linde (2003) ol
2 1-9 mm7tA
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points. measurement site.



stebx J 5 4= FABCBT: Buccal Cortical Bone Thickness) ¢ A3 3
AZ 9 F/A(LCBT: Lingual Cortical Bone Thickness) &4 : 7]|&X o &2 A3
Aol F2d AAelr FAFFe] FAEPiView STAR (INFINITT, Seoul,

Korea) Z=2 135 Ab&ste]l S48l en &9 = mm ol th(Fig. 5).

Refesshce line

1
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oy

<

|
2
J
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1

Fig. 5. Buccal Cortical Bone Thickness (BCBT) and Lingual Cortical
Bone Thickness(LCBT).

o Ao B4
(D stttz J53 A3 Ada FA g Fdgs LS 753

o,
(@ setE WH3} 23 NAF A B Fuzte] AolF wmals] 914
o t-test® AWl BAH F94 23S Fach

(3) dtotel WMAE FAN B FE3 AF) Ao F wawsks] Aol t-test



AR A thFA7-A 9] interdental space ¢
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1. 23

1. §2o X9 928 = F7 (Buccal Cortical Bone Thickness)

g 204 o

2

Uehg ot ol BALHow

BE B It odxrTt ] F4A

Table 2. Buccal Cortical Bone Thickness

(p>0.05) (Table 2).

unit : mm
Interdental Male Female
space Mean SD Mean SD p-value
33-34 1.62 0.26 1.51 0.29 N-S
34-35 2.03 0.40 1.97 0.29 N-S
35-36 2.28 0.44 2.05 0.23 N-S
36-37 2.66 0.38 2.30 0.23 N-S
43-44 1.64 0.21 1.62 0.31 N-S
44-45 2.07 0.27 2.01 0.20 N-S
45-46 2.36 0.30 1.95 0.23 N-S
46-47 2.65 0.23 2.28 0.26 N-S

N-S : Non Significant, * p < 0.05, ** p < 0.01

_10_



2. A=oA 9 ¥ Z&ZF 7 (Lingual Cortical Bone Thickness)

ASFoAe] Ada FAE skt &S AIdTA} A2dTA AtelE A9 F
EE AelA @53 AR G2t Axeg S84 yEisey, #=5 Al
g2 ok A2 2] Arel ok 9= A 24X oF AL TR Abe], A1 ek A2
=] Atolol it BAIEgH o7 FoAo] EAEA W (p<0.05) UHA F9=
EATA Fregdel itk (p>0.05) (Table 3).

Table 3. Lingual Cortical Bone thickness

unit : mm
Interdental Male Female

space Mean SD Mean SD p value
33-34 3.57 1.01 3.23 0.59 N-S
34-35 3.80 1.07 3.37 0.90 N-S
35-36 3.09 0.75 2.89 0.64 N-S
36-37 2.34 0.35 2.40 0.28 &
43-44 3.73 1.23 3.23 0.67 N-S
44-45 3.79 1.04 3.41 0.51 N-S
45-46 3.03 0.69 2.87 0.56 ot
46-47 2.51 0.43 2.38 0.33 ok

N-S : Non Significant, * p < 0.05, ** p < 0.01
3. 3ot FE5 ASoAe] A= A vl

ol A5 AZeA AdE FAE v W Gyl ozt Aol
& molal gl WA AR tTA FeldAE e AZnnt o FAgou
Azt e A T3] RE LA dHe] §
ettt o)# st Ars IRl A= 9= AUl A9} A2uFXAFe], o] zFol A
B F9= AT} A2t TAAel S AEta B4 fodo] EAfatit
(p<0.05) (Table 4, 5, Fig. 6, 7).

_11_



Table 4. Statistical significances in differences of the cortical bone

thickness between buccal and lingual in male

unit : mm
Interdental space Buccal Lingual p-value
Mean Mean
33-34 1.62 3.57 ok
34-35 2.03 3.8 s
35-36 2.28 3.09 *
36-37 2.66 2.34 *
43-44 1.64 3.73 ok
44-45 2.07 3.79 ok
45-46 2.36 3.03 *
46-47 2.65 2.51 N-S
N-S : Non Significant, * p < 0.05, ** p < 0.01
Male
33-34 E ‘ : ‘ ‘ !
_ ]
8 34-35 C ‘ ‘u ‘.
@ 35-36 T
o = \ \
» 36-37 L |
o i OLCBT
& - , @ BCBT
T 4344 C ‘ T ‘
£ 44-45 § ‘ = | !
45-46 C ‘ ‘ T '
46-47 —
0 1 2 3 4
mm

Fig. 6. Buccal and lingual cortical bone thickness in Mn (Male).
LCBT : Lingual Cortical Bone Thickness
BCBT : Buccal Cortical Bone Thickness

_12_



Table 5. Statistical significances in differences of the cortical bone
thickness between buccal and lingual in female
unit : mm
Interdental space Buccal Lingual p—value
Mean Mean
33-34 1.51 3.23 ok
34-35 1.97 3.37 ok
35-36 2.05 2.89 ok
36-37 2.3 2.4 N-S
43-44 1.62 3.23 ok
44-45 2.01 3.41 ok
45-46 1.95 2.87 ok
46-47 2.28 2.38 N-S
N-S : Non Significant, * p < 0.05, ** p < 0.01
Female
33-34 ‘ ‘ !
34-35 |‘ '
3 ‘ .
c 35-36 T
o \ \
» 36-37 -
S| OLCBT
o : @ BCBT
T 43-44 ‘ |
2 44-45 ‘ : !
45-46 ‘ ] :
46-47 -
1 2 4
mm

Fig. 7. Buccal and lingual cortical bone thickness in Mn (Female).

LCBT : Lingual Cortical Bone Thickness

BCBT : Buccal Cortical Bone Thickness

_13_



4. Interdental space ZF§-917+2] ¥ @ =29 F7| H|il(Table 6).

Y Bl A stel Aol adE FA= AllaT Al A24TF] Abold
=

2ol wH G E RE DA NAF FALY Folol gloN E
A felgol i Ao YEkon(p<0.05), oAAE AlxTFAt A2
aA Abolsh Az TR s ALUTA Aol S Al BE B9l A Felgel 9l
E A0E ehgth(p<0.05). A5 H wE WA s A ALLTH Aol st
ALLFAE A28TA Aol 2 ALdstn RE FelolA] A FA Aol
oA BAA feldol i AoE vhehgom, of el it AN ALLTA
Apol st AN&TFASE A2aTA Abel, T3 ALLTFASE A2&TA Aol s} A2
a7AS ALGTA Aelolx Ao folde] gglon] Uuix ¥olE 7t
oM frolgel EAseltt.

Table 6. Statistical significances in differences of the cortical bone

1

thickness between each interdental space

Tooth p-value
male female

number buccal lingual buccal lingual
33,34-34,35 <0.0001™ 0.1815 <0.0001™ 0.4799
33,34-35,36 <0.0001™ 0.0052™ <0.0001™ 0.1287
33,34-36,37 <0.0001™ 0.0002™ <0.0001™ 0.0003™
34,35-35,36 0.0128" <0.0001™ 0.2620 0.0204™
34,35-36,37 <0.0001™ <0.0001™ 0.0010™ 0.0007*
35,36-36,37 <0.0001™ 0.0005™ 0.0044™ 0.0076™
43,44-44,45 <0.0001™ 0.6832 <0.0001™ 0.2791
43,44-45,46 <0.0001™ 0.0074™ 0.0003™ 0.0723
43,44-46,47 <0.0001™ 0.0003™ <0.0001™ 0.0009*
44,45-45,46 0.0017" 0.0002™ 0.2711 0.0002™
44,45-46,47 <0.0001™ <0.0001™ 0.0010™ <0.0001™
45,46-46,47 0.0008™ 0.0005™ 0.0003™ 0.0063"

* p < 0.05, = p < 0.01

_14_
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Abstract

The evaluation of mandibular cortical bone thickness for the

orthodontic miniscrew implant application

Jung—Hoon Kim

Department of dentistry, The Graduate School, Yonsei University

(Directed by Professor Young-Cheol Park, DDS, MSD, PhD.)

Orthodontists have tried to reinforce the anchorage during tooth movement
since the beginning of the orthodontic treatment. Even if there was the
extraoral appliance like head gear and the elastics between arches to reinforce
the anchorage in the past, these methods should need the cooperation from the
patient and also there were side effects like unexpected movement of the other
teeth. But the diverse studies lead the orthodontists to develop the orthodontic
miniscrew implant, which does not need the patient cooperation and has no
side effect like unexpected movement of teeth.

The stability of the orthodontic miniscrew implant mainly depends on the
cortical bones where it is implanted. According to the recent study, there were
cortical bones enough to get the stability for the orthodontic miniscrew implant
not only in the maxillary midpalatal suture but also in the maxillary buccal
and maxillary palatal slope. But even if the study for the cortical bone
thickness in the mandibular part is going on, that was focused on molar area

and there were little study of the mandibular lingual area
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Therefore, the purpose of this study is to measure the cortical bone
thickness in the mandibular buccal and lingual area through the computed
tomograghy, to evaluate the property of this area for the application of the
orthodontic miniscrew implant and to suggest the clinical guide for the
orthodontic miniscrew implant in this area

After measuring the buccal and lingual cortical bone thickness at 4 mm
apical point from the interdental cementoenamel junction from the mandibular
canine to the second molar for the 15 male adult and 15 female adult using

computed tomography coronal view imaging , the result is as follows :

1. There were the over 2mm cortical bones in the mandibular buccal area

except between canine and first premolar area.

2. There were the over 2mm cortical bones in the all mandibular lingual

area.

3. The cortical bone thickness of the male in the mandibular buccal and
lingual are thicker than that of the female, but there was statistically
significant difference only between first molar and second molar in left side,
between second premolar and first molar in right side, and between the first

molar and second molar in right side (p<0.05).

4. In the case of male, the mandibular lingual cortical bones thickness is
thicker than the mandibular buccal cortical bone thickness except between first
molar and second molar in right side, but in the case of female, the
mandibular lingual cortical bone thickness is thicker than the mandibular buccal
cortical bone thickness except between first molar and second molar in both

sides. There was statistically significant difference (p<0.05).
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5. The mandibular buccal cortical bone thickness is increased from the
canine to molar and there was statistically significant difference except
premolar area in female (p<0.05). The mandibular lingual cortical bone
thickness is the maximum between first premolar and second premolar and is
decreased in the order that between canine and first premolar, between second
premolar and first molar, and between first molar and second molar. there was

statistically significant difference except canine and premolar area (p<0.05).

In this result, we found that there was enough cortical bone for the
orthodontic miniscrew implant application in mandibular buccal and lingual
area. This fact provided us with the bases and guide for the clinical use of
the orthodontic miniscrew implant in the mandibular buccal molar area, and
also enabled us to extend the use of the orthodontic miniscrew implant in the

mandibular buccal premolar area and lingual area.

Key words : Computed tomography, Orthodontic miniscrew implant, Mandibular

cortical bone thickness
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