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— utEe, Mad, AT, AR, 5N, 27, UM E UES —
plant) e} %—E&E(onplant) o, AFgE dgxate 24 253 AR 7o) Xotira] Abo] FZHE o4
2 At wA X8-S ety HskA & 4 9l 3laz, X|otira] ] Ak s E Folm ZAm 9l
o] &l%oﬂ =k o]%r—»]z 31} (Douglasse} Killiany HEHE /A o a3 AE8E & 3

1987, Roberts = 1989, Blocke} Hoffman 1995,
Schweizer 5 1996).

W pgdoz wh JEstEdE vyizF
(miniscrew), n}o] =2 A~ =% (microscrew) 2 vy E
o] E (miniplate) 5o] 9l.om, o]& FolA wuyx
IFE Aol 7HAEa vge] AH3led 4t o
2 el gk AL 4 e e 72
ele} (Kanomi 1997, Costa 5 1998, Park % 2003,
Carano 5 2005). I|UAIHFE njydzHER
elw Ayslze st okleule) o5%
7] (alveolar process), $1gm| A1 =2] (mid-
palata area), w574 (piriform aperture)2] o}l = A
2], 33t o} 7] (infrazygomatic process), $1&]m-g-
7] (maxillary tuberosity) -7} F=2 o] &%t} (Mel-
sen £ 1998, Paik 5 2003, Kyung 5 2003a, Carano
= 2005).
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=5317] SlsiA = 8l 5sh %EE 2 A3
of AAT $A5 AEste] gulzA A oF3tet
(Schlegel 5 2002). ml &3t Ee] 25929} 2
o]& AA3HE H sler Folro fAHA F9
ZAo]| 3} e Al o] B o]of 3} vy P2t
E2] Zol7} HATZ =M E 6mm, ozl E el
A& S5mm e]ifo] Eojof dhm o] e AH
Sl o] B2 webzz]e] T 9} AEjrt
H7}=] oo} 3o} (Kyung 5 2003a). =72
AAME 27 AT vlAE x]4-=2 9d =
Moo}, BH2A ) £xYel wom vy YE
F92 A%A AFe] A GZel 4717
A7) A FA ghom gH el A
2 27} 4§23l (Douglasse) Killiany 1987, Ka-
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o} (Kyung 5 20033, Tseng 5 2006).
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E}(Kyung X 2003b).

39 olEW N9 %"ii
5t A Lo] Lolslg= Alo] A =
Axe] A 9 22 Mﬂﬂiﬁlvl&}
ol g Aol Fe 918 BALol T 9
o3 Abele] Fz AT w)AEI AYS
Aol Aopee] Ape] 4L o)k, Hohue)
A FVsAE Zole] RAmsle) FEHe ST
<= 9J}(Deguchi 5 2006, Lim
CTol o8 Aol olshd
2% Wl ol mAw9| Wz
71 Al 227 dolsk 479 4
k] AE 4 slol s
(Wehrbein = 1999, Bernhart % 2000) 1A A
ARl 3RS FHoR A9 s
FAZE Zradst AP M oA FEe
= 255 FA7 ashs A Bld (Henrik-
sen 5 2003, Kang 5 2007).
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Aopeelel 4 sl 91a) Ackwel Al
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A1213s}7)el oA s} (Deguchi 5 2006, Poggio
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1. 7 2

o ATl BF A T4 A4l 157 (
107, 47 57)9] 9I=mME Agston A
4% 5334 (41~ 844)<leh. SEim 4%
3

S92 2w FE A

2. Hui#z|
A AENARLE 298 ASH) 98 4F
AgHRE vet oz Atsisis oz ofF

Aolg A=) Sla) bl A nelE B
o slo] AR Lol F
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3. 5l A

7t AAheM wIHE A 20 (HP
scanjet, Hewlett Packard, Houston, Tex)= 2713t ¢}
& dojzxl ¢JAFES Adobe Photoshop CS3 (adobe,
Sanjose, California)& o] &3] A=3slgict

AEUAREE w9l EH2A ddzA

T AZe YRR SHoz HE o] 9
AT b AN 24e) 26 Ao
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2 £ AZetele (Fig. 1).
A=A chewt 2o,

Dpoint 1, 915 F&A Afe]e] SlEfFellA 15
mm ¥

2)point 2, $1&] I Abelo] SlEg-fi-FelAM 20
mm ¥ %

3) point 3, 918} A= Abe]e] SlER-FolA 25
mm 52

4) point 4, 91} <&k Abe]9] SlEg-i-FolA 30
mm ¥

5)point 5, $1&] <IZ3h Ate]e] SlE-fiFelA 35
mm %

6) point 6, 91} A= Ape]e] SlEf-Fellr 40
mm 52
olgy Abelo] HHME 7 FH= FUI W

Moz AYE mHHe| 452 Ae Do) thit

Ao JAAEI 25 B2 2w

=

=
AE Azsolet (Fig. 2).

AzAR L Sest 2ok,
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2
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Fig. 1. Measurement of the thickness of the soft tissue and corti-
cal bone at 6 points on the mid-palate of the sectioned
specimen.

Angle: 45°
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Fig. 2. Measurement of the thickness of the soft tissue and corti-
cal bone at 5 points on the palatal and buccal sides of the
sectioned specimen.
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Table 1. Thickness of the soft tissue and cortical bone on the
mid-palatal suture area

Measure point (5 mm) Soft tissue Cortical bone
1 1.46+0.45 1.71+0.41
2 1.37+£0.29 2.13+0.50
3 1.25+0.33 2.10+0.44
4 1.31+0.38 1.73+0.49
5 1.61+0.82 1.60+0.43
6 211+1.25 1.30+0.36

40mmA| Qe A 211l mm=z G435 =718l 24
W] T bEey Sl E-fF2HE 20mm A3
oA 2.13mm= 7 FALYIT SlBSToA] 35
mm ¥ Z5$jel24] 1.60mm, 40mm =Hel|A] 1.30
oz 7123kl (Table 1).

2. o{g4 Ato]| F2l9f FH|
1) M1Z, ZAME20is0H 2t SME20=H Al

=
XA}z B x2] 9]
A A A 2.70mm=E 7}
= 5% F7ee] oE
417mmE Bl YAz
SAdelA 1mm = H el A 2
m Aolpelgmon 4%
2 Aol wiujstole) 8%

EL

FAE olE5AleA 1mm
P%k‘iki 2| o3
SAlell A 5mm x] A of A
AAm ] FAE olE
07mmz 7} =A% 0
k7 74l ot
EzAe FAE o
|3 A 245mm=z 7} FA %]
omn Xl opppe]ZE o7 ZHpF A3} hAsle] olE
SAA S5mm Aol 1.34mmE Bolvh B
AR ] T o] EXAleA 1mm 2| HeA] 1.62
mmz 7}k gkgkom Aelrpe|EF oz Zps I

11&0

el

=1

7}kste] o] B do A 248mMmE 1
gic}(TableZ).
2) M2, SME20i=4 P’BJXHZ‘OEI—I ALO|
kS u%&]A e AlEelxe} Zel
#4

o] E5Al A 1m oA 253mm= 7} oksk
zﬁAﬂﬁﬁﬂ%€= 255 AR 2 o5
SACIA Smm A Ao A 3.68mmE Rl A
% ZAm o] T AlZlAMe} nlssA ol E%

Aol A 1mm A Aol A 1.58mmE Bl 2] olup




Al

— olUYBHE 4

EE
Table 2. Thickness of the soft tissue and cortical bone on the
palatal and buccal sides of the group 1, between first

premolar and second premolar

2=

o
=l 1

Zawel S —
Table 4. Thickness of the soft tissue and cortical bone on the
palatal and buccal sides of the group 3, between first
molar and second molar

Measure Palatal Bucca Measure Palatal Buccal
point Soft Cortical Soft Cortical point Soft Cortical Soft Cortical
(Lmm) tissue bone tissue bone (1mm) tissue bone tissue bone
1 270+048 207+057 245+0.66 1.62+0.30 1 2.65+0.65 1.78+0.48 2.62+057 153+0.38
2 290+0.55 1.77+047 200+0.63 1.74+0.33 2 2.85+0.87 154+0.32 2.03+059 1.58+0.25
3 3.40+0.66 1.67+0.34 165+0.58 1.85+0.46 3 3.25+1.14 151+0.36 1.69+051 1.84+0.30
4 3.70+0.74 153+0.35 149+045 210+051 4 3.69+140 1.35+0.16 1.36+042 2.06+0.34
5 417+0.64 153+046 1.34+049 248+0.57 5 418+1.38 1.23+0.15 1.26+041 2.61+041
Table 3. Thickness of the soft tissue and cortical bone on the 5.6 = Group 1
palatal and buc?cal sides of the group 2, between second 4.9 || =3 Group 2
premolar and first molar £ Group 3
4.2
Measure Pdatal Buccal rg
point Soft Cortical Soft Cortical < 35
(mm) tissue bone tissue bone @ o8
1 253+056 158+045 250+0.71 1.62+0.42 E 21t
2 278+055 1.44+021 2.04+067 1.63+0.50 ==
3 3.06+0.80 143+0.22 152+0.63 1.78+0.61 14+
4 342+0.96 1.26+027 114+052 216+0.93 07t
5 368+111 134+043 1.06+046 243+1.17 ’
0 1mm 2mm 3mm 4mm 5mm_‘
Apical to the alveolar crest
pE:oz A4% ozt astgort 1 Felx vl

E

alshodet 25 geEAe] FAE olEAdA 1
mm Aol A 250mm=z 71 FA g om] X|of

deBos B5% ZHastd o|EEAIM 5mm
2 el A LO6mmE Bk B2 AAme] A=
o] E5 Al Al 1mm 2ol A 1L.62mm=z 7HF ekt
om Aoppelpmoz A4s Z7se] oAl
olA 5mm A Al A 2.43mmE ¥.gjt}(Table 3).
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Fig. 3. Comparison of the palatal soft tissue thickness at 5 points
between three group.

oA 262mmz 74 FAR e Holpe)EEos
255 7haste] o) 5ol 5mm Aol A 126
mme nelch 2 AAwe] FAx AllzelAel
) 2gk ofAl oz o] BxAlolA 1mm Aol A 153
mmz 7} eferem AolwelEzos 4%

=1

7}sle] o] ESAoA 5mm XA A 2.61mmE 1B
oo} (Table 4).

4) 2 Z Alole] H|m

WA= BxAe] A= A He 2+ =5
oAl o] &AM 1mm A AelA 7H gkgtor

AolpelgEon Aos

Z71ssdeh 2 2Ake] 9]

S Aol FAT AelE HelA| ke (Fig.
3).
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3.5 || EmGroup 2 35 [ Group
1 Group 3 - [ Group 2
3 3 1 Group 3
’g —
E 25 £ .5
g - 4
% 15 % 2l
= E 15}
1
1
05
05
0
1mm 2mm 3mm 4mm 5mm 0 1 5 3 4 5 =
mm mm mm mm mm

Apical to the alveolar crest

Fig. 4. Comparison of the palatal cortical bone thickness at 5
points between three group.
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Fig. 5. Comparison of the buccal soft tissue thickness at 5 points
between three group.

SAeA 1mm AHlA 7 FAgen] el
Jesoz 24% gaslelort 1 Aol nles
ek 2 ZAkele] Ae] Aol Al BE A
HolA A2, 370 wlste] FAY oLt §IF Aol
£ welAt st (Fig. 4)

2% 2yze) AL A 2 mEA o5

AelA 1mm BjelA 74 £ASlem Hole)
Rz 24s Fasilt 4 2Abele] el
Aol §ol8 Aolg welA] w3t (Fig. 5).

22 2Awe) Tl A F mFeld o

E 1
ao/‘\_

220

Apical to the alveolar crest

Fig. 6. Comparison of the buccal cortical bone thickness at 5
points between three group.

oA 1mm AHelA FhA skgtow] Aoppel s
o2 24s o7 27T 4 2Abele] TR
A 2 Apelel] §eIat Aol & 1el7] skeleh(Fig.6).
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T AAE o] &3 wAA BN 2HLe] B
e $l8 AREEE wid A A 2A o
Agt 2 g &84 el wAs FopellA
el ARgEa gleh wE g FelM mYeE
HEE Algo] zbHsta Bgo] ATt St o

2 weje] kel A4 4 gled (Kanomi
1997, Costa 5 1998, Carano 5 2005, Tseng 2006),
Frot 18 F AF Al FHFe] Mol HFe 9
o= B7skm AAY §AF 27 AT PEe
2 o] o]&% o (Mesenz} Bosch 1997, Costa 5
1998).
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FH=2 AEH 2=l 7eiA dFe] 4717 4
7] W] FAAER} ol B 9 net A7)

Helz FAHF v (Douglasse) Killiany 1987, Kanomi
1997, Kyung 5- 2003a). 0|23t o] w2l £1=m

NME AFURLET F917F 2ol ol g-do AF
PALEE e dUTHE Aldstaye 5H
3| F2Eo| glolA mYUETRES] AFo
2 Qg s RshA F2EL &9l A A
o] ZAAlF oz gleof glo] F9 ExA e o3t
qz=ukA 7l=A) ] vom il we] Fx=z <l
A w PE=EEL] AlFle f2]3F H9] oo (Wehr-
bein = 1999).

Kyung 5 (2003b)-> AU HA4-E8 5ol =y

lZate = AlEsle] 9 XA ZLo]Z
2 ol FA7IaL S 912 EA) (crowding)S sS4
A7l ZEE HEmadeh AFANHE 3, o 2

w7} T %—‘Hi WA o] 2™ty w o °k°1

Rz ohjee] £Ake slslr] g8 W) &
Solzuel A UYEBES ARD 45
718 AadoAe 27 wele] 4Yshe 7
FYAPE] B8-S AN 5 9lonmz Fojr)

I 9 3}t} (Revelo®} Fishman 1994).

AZAAART 29 el g
(lateral cephalometric radiograph)eil A} 3231
FAZE wig- gkol mUYEFES AAE] 7
we] FA7 B5 Belw z:tozel HE ¥
o] A& Aoz AAH7| A AA= F
Folel =] wFxE 7T Q17| Wil
kel AF 17 dlel HekskA A8 4 AW
hrbein 5 1999, Bernhart 5 2000).

Wehrbeine 5 (1999)-> m}2w{2]m & o] 43t A=
MM HFUAAEE e IrwASAAAL
Ao Beli= W FARG 2mm o4} v FAE
W FAE 722 4mm o4} Aeole] uly Y&
EE ARSIl o] cfo] FHdHa sk
Bernhart 55-(2000)-> CTE o] £3F 7oA =ehs]
A7 oFze] wie] FA7F 37mmet Bkt

Kang 5 (2007) CTS o] &3}e] AZFUYAA2F
Bolo] weo] FAE A3 Al A AA)
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22T W) A A o
HFozr Z4z Zaddy 3
ATolA ZAwe] FAE Iy SlE

i—rEi 20mm FZX oA 2mm W= 7}RF
—‘:r771 P FEZFL el A v FAE By} 30
mm FZ3 96 E] hasledE CTE o] §5}ed
QaAe) W T AST % vlEsIE of
FA 2] 7 =3 AFoe Aam o
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AT-4 AR A A3 Kim 5 (2006)2] -l
o3l AFYAAEI Reolo B xX9 E/=
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NEFFEHE 15mm A A RE vl dA]
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o} Kanami (1997)= o]g4 X|elire]e] &AS w)
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nULSEHES AFEke 2By AFE Yy
FARETL U 2 A5 A48 Po| PUE HF
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£ ¢lv} (Kyung 5 20033, Tseng 5 2006).
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Abstract

Maxillary Soft Tissue and Cortical Bone Thickness
for Mini-implant Placement

Jong-Tae Park, Rye-Ryeng Jeong, Kyu-Tag Kim, Sang-Bong Kim, Kyung-Seok Hu?,
Hee-Jin Kim?, Sung-Hun Lim? Heung-Joong Kim
Department of Oral Anatomy and Developmental Biology & The Second Stage of BK21,
School of Dentistry, Chosun University
IDivision in Anatomy and Developmental Biology, Department of Oral Biology,
Oral Science Research Center, Human Identification Research Center, Brain Korea 21 Project,
Yonsei University College of Dentistry
2Department of Orthodontics & The Second Stage of BK 21, School of Dentistry, Chosun University

The midpalatal suture area and maxillary interdental area are suitable site for the placement of orthodontic mini-im-
plant. The purpose of this study was to provide a guideline to indicate the best location for mini-implant placement asiit
relates to the thickness of soft tissue and cortical bone.

Fifteen maxilla from 15 cadavers were cut in midsagittal plane and buccopalatal plane to measure the thickness of
soft tissue and cortical bone of midpalatal and maxillary posterior interdental areas. Sectioned samples were scanned
and the thickness was measured. The thickness of soft tissue and cortical bone were measured at 6 points from the inter-
dental papillawith 5-mm intervals in the mid-sagittal section. And, the thickness of soft tissue and cortical bone were
also measured at 5 points from the alveolar crest with 1-mm intervals in the buccopalatal section. The mean and stand-
ard deviation of the measurement were calculated.

Soft tissue thickness at the midpalatal suture area was 1.46 mm at 15 mm from the interdental papilla and remained
uniformly thick posterior to this point, and steeply increased at 35 mm area posteriorly. Cortical bone thickness were
greatest (2.13 mm) at 20 mm from the interdental papilla and remained uniformly thick posterior to this point, and
decreased at 30 mm area posteriorly. Palatal soft tissues thickness in al groups was thinnest at the 1 mm from the
alveolar crest and gradually increased from alveolar crest to apical portion. Cortical bone thickness in al groups was
thickest at the 1 mm from the alveolar crest and dightly decreased from alveolar crest to apical portion. Buccal soft
tissue thickness in all groups was thickest at the 1 mm from the alveolar crest and gradually decreased from alveolar
crest to apical portion. Cortical bone thickness in al groups was thinnest at the 1 mm from the alveolar crest and
dlightly increased from aveolar crest to apical portion. Soft tissue thicknesses were greater on the palatal side than on
the buccal side. Cortical bone thicknesses of the buccal side were thicker than the palatal side.

These results provide anatomical data of soft tissue and cortical bone thickness to assist in the determination of safe
location for the mini-implant placement in the midpalatal and maxillary interdental areas.

Key words: Midpalatal suture area, Interdental area, Mini-implant, Soft tissue thickness, Cortical bone thickness
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