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Fig 1. Set up of common reference plane.

Table 1. Point registration

Landmark Definition
Lateral  Porion The most superior point of external acoustic meatus
cephalogram Orbitale The most inferior point of bony orbit
Contact point Contact point between second premolar and first molar in maxilla
Point upper Upper intersection point between vertical reference plane and maxilla
Point lower Lower intersection point between vertical reference plane and maxilla
Maxilla Outer line of maxilla cortical bone
Computed Contact point (Rt., Lt.) Contact point between second premolar and first molar in maxilla
tomography Porion (Rt Lt.) The most superior point of external acoustic meatus
Orbitale (Lt.) The most inferior point of bony orbit
Crista galli The most superior point of Crista galli
ANS Anterior nasal spine
PNS Posterior nasal spine
Mid palatal point Intersection point between vertical reference plane and mid sagittal plane on the

palatal surface of maxilla

Rt., right; Lt., left; ANS, anterior nasal spine; PNS, posterior nasal spine.

Table 2. Plane registration

Reference plane Definition
Lateral  FH plane The plane passing porion and orbitale
cephalogram The plane perpendicular to FH plane passing through the contact point

Vertical reference plane .
between upper second premolar and first molar

Computed FH plane The plane passing right and left porion and left orbitale

tomography . The plane perpendicular to FH plane passing right and left contact points
Vertical reference plane )
between upper second premolar and first molar

Mid sagittal plane The plane passing crista galli, ANS and PNS

FH, Frankfort; ANS, anterior nasal spine; PNS, posterior nasal spine.
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rionZ} orbitale S A% star et A2aTX] 9 A1
TX]7F Q1% H (contact point)= A7} FH plane
°ﬂ FAo)a et A4 & Al FAZE QJIAEH
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Tﬂr. FeraS IdE 9 et tracingdt F verti-
cal reference plane™} ”PL]-—‘E Ay = A pHES
point upper, 3} W3S point lowerZ 47 3}

ZRERAFYUAR ARRIRE 3D model2| TIHE Hlw

3D model
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planeS 9|8+ 4% porionZ} F= orbitaleS A% 3¢
ok Aot A2aTR e AT FR|ZE Q13 H (contact
point)> CT TG dolA TAdH, AW, A5
S 5 g9lste] A3 3t} FH planeoﬂ ’\7‘] 2lo] 11
=3} =9 contact pointE AU HHE verti-
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2 A%t} 3D models vertical reference plane

Fig 3. Measurement of bone thickness on lateral
cephalogram.

A

Fig 2. Reconstruction procedure of 3D model. A, Cutting the 3-D model at the vertical reference plane; B, mid palatal

point of 3D model.
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Rt Rt Rt Rt
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M 2mm 4mm 6 mm 8 mm 10 mm

Fig 4. Measurement of bone thickness in the 3D model. Rt, Right; Lt, left.
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o] A= H7HE A8l 257Y $ 10709 AT
= TR E 38l 5% 5ke] systemic error®} meth-
od errorE 573} T} Systemic error+= paired t-test
Ay} SEFRASEAM] A2 3D model?] B
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SR e

AZR A Folgk 2]z} §191 21, method error SEFRASYART AR
& =743l7] 915te] Dahlberg’s fomulas ©]-8-3+ Wdel 257= 421 + 1.03 mmeo|a o3 &
o 1 A3 SEFEASHA AR 0.19 mm, FA= 271 + 1.62 mmo|t} (Table 3).
3D model& AlSH-ol wak 4 022 mm, o 031
mme 23S e 3D model
du B GFARAA 2EA% Mg AR
2o Wold5% Pkl aste IS
olth7} & BTN FlA S 6 mm F-9l, o
AL S 8 mm F-9lolA Hirgke] HAE B
Table 3. Descriptive statistics of bone thickness
Computed tomagraphy
Thickness  Lateral
Gender Rt. Rt. Rt Rt. Lt. Lt Lt Lt Lt.
(mm) cephalogram
10 mm 8 mm 6 mm 4 mm 2 mm 2Zmm 4 mm 6 mm 8 mm 10 mm
Male Mean 421 6.18 447 424 480 545 785 556 500 436 438 6.04
SD 1.03 166 123 116 128 102 141 117 113 122 124 142
Max 6.09 1045 721 619 693 675 9656 681 641 645 709 898
Min 2.48 444 254 227 249 379 550 345 260 200 210 394
Female Mean 2.71 422 287 297 360 453 584 447 362 306 301 415
SD 1.62 168 130 123 132 131 113 138 137 123 142 177
Max 6.02 722 542 552 619 726 816 763 691 570 570 688
Min 1.18 154 13 105 151 287 423 243 200 154 145 202
Rt., Right; M, mid palatal point; Lt., left; SD, standard deviation; Max, maximun, Min, minimum.
Male (Ceph-CT) Female (Ceph-CT)
10.00 10.00 —e—CT
9.00 - _ 9009 —— cCeph
g 8001 4 € 8.00 A
E 700! E 700 1
(2} 1 (2] ]
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Q f \ I | o : - 4 - 4 . !
= 4.004 | T | | | | = 4.00 1 ! ! ! !
- T J S U S B B Vg b T i i
g 8007 - ’ g 3007 ] ]
S 2.00 @ 2009 L b 1o
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\,\0 Q,;b Q}% Q:\v QSZ\S@@ \,;1, N \,}b \,}‘b \,\Q Q}.\Q Q& o Q.\b‘ Q,g:o 5‘"& \\;L \,/&b‘ \/\G) \5%\},\0
Region (mm) Region (mm)

Fig 5. Mean palatal bone thickness left and right of the
suture in the male group. Ceph, Cephalogram; CT,
computed tomography; Rt, right; Lt, left.

Fig 6. Mean palatal bone thickness left and right of the
suture in the female group. Ceph, Cephalogram; CT,
computed tomography; Rt, right; Lt, left.
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3D modeloll Al 243 FFA S FH i “]5’-0}04
Hots o dabs Fo Tl SHeZ 6 mm
F9, 44L& 8 mm FH oA 7 A1 S B
ol ©]& 3D model’d FFA7F 7Y 2 H9q
3| g3ttt (Figs 5 and 6).

Zt2 2| H|W(3D model)
3D model®| 4] mid palatal pointel] T3l 2= ti

A= AlSae] Y BT SAHeRE fol At
o] Hol|x| &t p > 0.05).

(
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ZRERAZSIAPL AN 2T 2AE

Male vs Female (CT)

10.00 - —o Male .
g 9.007 —=— Female !
E .
é | h
s : |
[%2]
2 1 A
8 ) .
= 1 A
— \ 1 1
2 N o
o I | -
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Region (mm)

Fig 7. Comparison of bone thickness between male and
female in the 3D model. CT, Computed tomography; Rt,
right; Lt, left. *p < 0.05.

Table 4. Bone thickness correlation analysis between lateral

CHXIm™A| 413 55, 2011¢

independent t-testE ©]-&-3tc] B3t Z}o] & H| w3
B 23 FAACE {Fod zol7t HEEACH
IAo] oA BT} 1.50 mm U ZiTth

3D model

3D modeloll Al =733+ ZF7|E independent t-test
£ o] &ste] FEE P It Aol & wlwal & A
B FEFNFAA SHOeE 2 mm Hoxl FHE
A &g Y =] F9ox SAA SR fogk 2ol 7}t
wEEQon Hido] A ET o itk FFTH
FollA S 2 mm Eolzl F9= Jd 1t fogh
ato] & Holx] gkgtont H gk dido] oKk
2 FgES Hel} (Fig 7).

SEAZYAM AFEIZE 3D model 7t SEA

SEFHASUARL ARIAA S S5 <
slo] 3D model®] F-9HE AAAAZS EA3 A
IS AT, S 2 mm FHE A9
e A] T%OM o3 AABAE HAh 2
S 8 mm T = AT A5 50 7
0.869, 0.903= 7} =2 k2 Btk oAdL2 &
I g2 BE FoA BE B9 frofgh
HHAE Blon HFFUiFE S

Jo 033
2 o2 ox 1N of\

24
Aes FHAT7E S7bekth A8 A wt
A2 S 8 mm F-919] AL A5 §-
Zo] Z}7} 0941, 09272 7} =9k} (Table 4).

SHFRASEIAV ARIAA ASTE 2547}
3D modelo| A “FAAAE Bl T2l thal] 5%
A& At A7 AAFo R 2 AdyPES B
FJt} (Table 5).

(o

cephalogram and 3D model

Rt. Rt. Rt. Rt. Rt. Lt. Lt. Lt. Lt. Lt.
Gender M
I0mm 8mm 6mm 4 mm 2 mm 2Zmm 4mm 6mm 8 mm 10 mm
Male R 0.848 0.903 0.879 0.679 0.296 0.540 0.441 0.718 0.847 0.869 0.782
pvalue T T T _ _ T T T
Female R 0.832 0.927 0.917 0.846 0.806 0.765 0.671 0.840 0.885 0.941 0.884
pfvalue T T T T T T * T T T T

Rt., Right; M, mid palatal point; Lt., left. p < 0.05; Tp < 0.01.
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ZRERAFYUAR ARRIRE 3D model2| TIHE Hlw

Table 5. Bone thickness regression analysis between lateral cephalogram and 3D model

Cender Rt. Rt. Rt. Rt. Rt. M Lt. Lt. Lt. Lt. Lt.
10mm 8mm 6mm 4 mm 2 mm 2Zmm 4mm 6mm 8 mm 10 mm
Male B 1.265 1.042 0.958 0.891 0.747 1.046 1.089 1.174
Y-int. 0.856 0.089 0.208 1.04 _ _ _ 1.858  -0.037 -0.206 1.102
R? 0.611 0.756 0.718 0.515 0.461 0.773 0.816 0.718
B 0.782 0.869 0.847 0.718 0.679 0.879 0.903 0.848
Female B 0.915 0.756 0.669 0.685 0.544 0.535 0.688 0.716 0.694 0.811 0.909
Y-int. 1.744 0.827 1.157 1.748 3.060 4.387 2.610 1.684 1.179 0.818 1.693
R? 0.782 0.885 0.784 0.705 0.450 0.585 0.650 0.715 0.841 0.859 0.693
B 0.884 0.941 0.885 0.840 0.671 0.765 0.806 0.846 0.917 0.927 0.832
Rt., Right; M, mid palatal point; Lt., left; Y-int.,, Y-intercept.
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groupel| 4] 1.91 £ 0.07 mm< HTh W% g0z A}
£ale 1Y AENES] Aol hFE 1 mm ©]%
o] 74£ 7Lo}a Lq] ] ﬁq;z}t— o]/\l-xq og = _q]u]
7} gl Zlolth w3t o] AFo A= AhA Q1 A

Hmm)= i 745 Sk ofH A+
NME dFHoz FRlo] golg Al (mm) F
7 S-S Aot

E AT A 3D modelo| A BTN EEE

o= FHF 3 71”"q o= {oAdel a7t ¢l

= g Aolgn B &

.

= Bt SEFFASEAP ARGl A Eid o]
APJET BAHCRE FoA A & #e BEth
3D model A= T FAA S 2 mm Eo
A FE ALsta Fdo] oJdEn BAHeR
o Al F S BT SN ECA S
mm Eolzl F9j= AE 1 BAHRE Fo
= ZJo]2 Holx| @gto) o] KT =
gFS HOlth ol= ofA]o] YA HT Al o
FAZE BdA R S ez ny dF
HE 2 Al Holo v & F & 7]&oof drhe=
A& ek Kang TH% @Ado] oA HT 25
17} & 2os B} ou} Park 502 o] R
oo 2 =FAE B0t stdith

3D model JollA HY BF HFFAFIN Z
FAZF 7V An e s Holdgs HopA vt
8 S 6 mm 9], AA= 8 mm F-917} 7

N

2
A
73
3L
=

N

320

CHXIm™A| 413 55, 2011¢

5 D model°l| A 7}
4 e TAS wolt w7} % Erﬂzniww
Holw 1 R

Fs7NF 5% 6 - 8 mm l?‘ ot} (Table 3,
Figs 5, 6). ©] Ay AAsdSdES ol 8at
A2 24 oA FH e TFAE A
&+ Baumgaertel T} Gracco 5ol H]ste] F7Th
ol A W nT} 3D modelS AEE 7| FH W]
e ApololA 7Iglete Aom Helth

3D model’del Al HFF/N5F S5 6 - 8 mm H-9
} ERERAL AR FEAG 4G 2ALe
e Hol7|= sk, s dAehA| &= o=
A% Al AT 9RG T b4 e Al A
4 AL ) W RS AT

R A WA ALY B9 ST 2
AP APl B W Aol 9AF 99
o] el RS 1 & u, 3D modelol| A H] A
o b e R TARE Y B HA} 5
BREEAZSHALA AFRA AekZ 7 E-9 upper
line¥} lower line. & FJFo] Ho|= Aoz Azt
ad & Utk (Fig 4) Tl aefsiohd e F-ekA
thekg o2 Qo] BE sample] 3D modelo A H]
AN 7S e Feleh FINFelA TP =&
o7l g EFRYoA] dxd 4 glong =
BERAZUAA ALY S5 7} 3D model?] ©f
= @ 799 2FAE vYElle AL otk oA
& Figs 5, 69141 3D model®] ZFA7} 714 oke
l‘i‘-ﬂa}—v— stolgte dY 95 27 SEFRAS

A ARV 7R el & @k B2l
ql‘c e 45 AHE + U Zojth

whebA] ZRERA S A 25 5} 3D
model| Al S 577 718 AN Hol=
98 2 o) welol WS A5 93l

FHEA S APRGT e FFPANE £

gt BE FoA, S Aol S 2 mm
£ A9 YA —rﬁ"ﬂ A BA qui o4 9l
= AHRAE XYoo g 0.7 o]/ l“‘f_’_ *o‘
HATE E"j‘:}' (Table 4). ’zﬁﬂrL AE Bol&=

= F/HoE IAFHES ot ST 7412“}
Abd /‘Pﬂ*c} S E5AE ol &3t AN
o} Swto g "ozl Age| we} 2ystaal st
F9o] 25AE Z—F Jg = e A= nldE

o AN =62 mm F9
oA ABABA} BEAROR FoAS HolA] ¢k
oy 2 4 mm F9le FEAEZ Bl 4



Vol. 41, No. 5, 2011. Korean J Orthod

F AUtk SEFRASHAA ARG 3 25
o] HtQl 421 mmE S 4 mm F-9] A2 v
915t 4.80 - 5.00 mmE HQITth HFAQ Z5A
7V BETNTE AT E TN As
ekt o) Il AR S 2 mm -9
= oli itk AV} FAE AR AT F Yo
H, ddHeg FHd] IS S F U= 2ol
o my JZAEZS A} F 9IS Aotk L
MAAQ ZFA L 2ol & neslyete 2L 87
o= AJo oz vy JZHES] HolE o
g 4 Stk

A} 579 iﬁ:, 5“4EH ztol= A
model2] =2
FHATI = % &4—%, Nl =5
7] A AR SREFASUAN ARlS &
af AA =57 g d 5ol Eria Az
detE A Py dEHE 2| A §‘r?<H =
RERASHAR] AN 25AE S8 &
AT 3 AA S o] &3t A Yt st 4’49]
ZTAE oS5 thy QI AA FanHE A
Pt & | F FHIE o] &3l AxA FAE F
7}“4 o2 gty 2y ez njy JdEHE
TAQ Hol& AHst= ul =%l 2 F U=

2 o
o

2,
oo R

41 X
r{r P 4 -

5
_>;L’

lN

fli%l‘i—ﬁl%—w}ﬁ A7} 3D modelol A &
919 257 A5 fste FE8HE 7IedH
2 FH plane< ’é Jsta o A= g2 A AY
’\V‘* AR BlwE v e A7t S ¢ Uk S
FASEARD /\]'7‘] 2 Al Hc]’*]”ﬂ%ﬂ]/ﬂ ear rod
——777}74-/] ﬂﬂ7} 150 cm, ear rod oA ZE71X
A-I7F 15 em¥Y 3% 110%2] g7t yehts A
o= d#A Jom & AFodAE EE sampled]
A 110%9 &S Bty 218y SEFTAS
AR AR A TR RSl BE RO dEH o
10% © gisEs AL ol Harrell”& F3-of A
L5 7hE e 54% FoiEe vhE Ak
Aol 77k FE 14.6%2] S Hlrvka 819
th 22k A G7de] AR Qlete] o AFellA

Hﬂ % lo e,

ZRERAZWAL AR 2] A9 0FE 1
9% & Gtk e Yo FREAS
AP AV oj2] FaEel 9% FHOIt A%
o JEAF AT AAT AT 5 9L A A
AeREY g #9ol B & 9 Rolth

=
o] At SEFHASIAM AR 254 <
3D model°l] thale] &A1 o]

I
K

TEASYAM ARXIEH 3D model?] TIHE H|w

w4
2,

A\

ol

>

>,
w2
>

>,

=2

>

Uk
o ™Y
o
N

o AN
19 td
=2
N
N
N
o
W
Jt o
r ok
o fo
L% o it

> o md
41 =2 o fu Ay

ol
I 1o, u
0%
o%
©
> o

- go [l =

jus)
==
2,

[¢f
—_/

&

O

wk

o oX ok

—

)
L
&
o
H
0

£
N
o
N
N
42
lo ¢
f ot
ultA
—n
=2

1o 1
p
)
3 Im
o
5] i

1>
e
>

%L:ﬂrﬁﬁmrlr

%]
rh

-

fo t &
e J
_>,i

2 27 =k AR T 3D model
1533 o=} 159 9] gtz h
AZsta vlwslgon ol & nigow

o
-

oo W o r
£ Jiop 2

e o
IS

SEFHEASEAR ARl A S35t
o] 421 £ 1.03 mm, 934d°] 2.71 +
2 9 3F felde] Aol vt 01040‘31 i
A Htt Atk 3D modelo|A] E5FA=
e i i I e Z‘%O
ZholA|th7b A S 6 mm, o432
mm F-9JollA 7H 2 ghE Bl & oA
= ol dFHAG w3 S

A AR 2545 3D model’d 7HE 2
o} AR FhE Eth

2. 3D model®] HZTF/REANA =5 2 mm ©
Fo & Afsta dd 1 o4 e Aol

gon YAo] JRT} =T

o;g
B r

O_ub\
do > N ot Ha R

—

]|VGIN &

,4
o o L o A 4

A

g
n
-z
X,
A\

2

i
o

3. 3D modeld|A] Y 25 F9Zo] Ay F
el A et 2ol & Holx] gk
4. SEFFASYA] ARG = 77*19} 3D model

oA welE 2Tl ARBAE BAG A
FAE FETNRS 2 2 mm e 25
AR ol 2elol BAsee F48
£ ARRAE B e BE 964
sAAe= oy 3}5 ARBAE nlt ¢
U 2% PFPA thatel 9 8 mm 9l
H 7V e AREAE BT, SRS
AR AFRLGIA] A 28 290 Tisl 3D model]
FUBAZ Bolt Rele] FANN L T

30 m\m

ALY ANE ol gkl A v QBAE
47 A FHA A whek FEAE AZF 5 9
= EU7t € Aotk

321



o=, 0[ZlR, xIEAM,

1]

10.

12.

=
E

3=t ol

rar

. Kyung SH, Lim JK, Park YC. The use of miniscrew as an an-

chorage for the orthodontic tooth movement. Korean J Orthod
2001;31:415-24.

. Kanomi R. Mini-implant for orthodontic anchorage. J Clin

Orthod 1997;31:763-7.

. Costa A, Raffainl M, Melsen B. Miniscrews as orthodontic

anchorage: a preliminary report. Int J Adult Orthodon
Orthognath Surg 1998;13:201-9.

. Kyung SH. A study on the bone thickness of midpalatal suture

area for miniscrew insertion. Korean J Orthod 2004;34:63-70.

. Lim HJ, Eun CS, Cho JH, Lee KH, Hwang HS. Factors asso-

ciated with initial stability of miniscrews for orthodontic
treatment. Am J Orthod Dentofacial Orthop 2009;136:236-42.

. Park YC, Lee JS, Kim DH. Anatomical characteristics of the

midpalatal suture area for miniscrew implantation using CT
image. Korean J Orthod 2005;35:35-42.

. Henriksen B, Bavitz B, Kelly B, Harn SD. Evaluation of bone

thickness in the anterior hard palate relative to midsagittal or-
thodontic implants. Int J Oral Maxillofac Implants 2003;18:
578-81.

. Wehrbein H, Merz BR, Diedrich P. Palatal bone support for

orthodontic implant anchorage--a clinical and radiological
study. Eur J Orthod 1999;21:65-70.

. Kim HJ, Yun HS, Park HD, Kim DH, Park YC. Soft-tissue

and cortical-bone thickness at orthodontic implant sites. Am J
Orthod Dentofacial Orthop 2006;130:177-82.

Waitzman AA, Posnick JC, Armstrong DC, Pron GE. Crani-
ofacial skeleton measurements based on computed tomography:
part 1. Accuracy and reproducibility. Cleft Palate Craniofac J
1992;29:112-7.

. Masumoto T, Hayashi I, Kawamura A, Tanaka K, Kasai K.

Relationships among facial type, buccolingual molar in-
clination, and cortical bone thickness of the mandible. Eur J
Orthod 2001;23:15-23.

Kim DH, Lee JW, Cha KS, Chung DH. Consideration of max-
illary sinus bone thickness when installing miniscrews.

322

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

CHXIm™A| 413 55, 2011¢

Korean J Orthod 2009;39:354-61.

Bernhart T, Vollgruber A, Gahleitner A, Dortbudak O, Haas
R. Alternative to the median region of the palate for placement
of an orthodontic implant. Clin Oral Implants Res 2000;11:
595-601.

Kang S, Lee SJ, Ahn SJ, Heo MS, Kim TW. Bone thickness
of the palate for orthodontic mini-implant anchorage in adults.
Am J Orthod Dentofacial Orthop 2007;131(4 Suppl):S74-81.
Gracco A, Lombardo L, Cozzani M, Siciliani G. Quantitative
cone-beam computed tomography evaluation of palatal bone
thickness for orthodontic miniscrew placement. Am J Orthod
Dentofacial Orthop 2008;134:361-9.

Baumgaertel S. Quantitative investigation of palatal bone depth
and cortical bone thickness for mini-implant placement in
adults. Am J Orthod Dentofacial Orthop 2009;136:104-8.
Park HS, Lee YJ, Jeong SH, Kwon TG. Density of the alveo-
lar and basal bones of the maxilla and the mandible. Am J
Orthod Dentofacial Orthop 2008;133:30-7.

Park YC, Lee SY, Kim DH, Jee SH. Intrusion of posterior
teeth using mini-screw implants. Am J Orthod Dentofacial
Orthop 2003;123:690-4.

Kyung SH, Hong SG, Park YC. Distalization of maxillary mo-
lars with a midpalatal miniscrew. J Clin Orthod 2003;37:22-6.
Kim SJ, Lim SH. Anatomic study of the incisive canal in rela-
tion to midpalatal placement of mini-implant. Korean J Orthod
2009;39:146-58.

Wehrbein H, Merz BR, Hadmmerle CH, Lang NP. Bone-to-im-
plant contact of orthodontic implants in humans subjected to
horizontal loading. Clin Oral Implants Res 1998;9:348-53.
Motoyoshi M, Inaba M, Ono A, Ueno S, Shimizu N. The ef-
fect of cortical bone thickness on the stability of orthodontic
mini-implants and on the stress distribution in surrounding
bone. Int J Oral Maxillofac Surg 2009;38:13-8.

Harrell WE. 3D orthodontic diagnosis and treatment planning.
In: McNamara JA, Kapila S editors. Craniofacial growth
series. Vol 43. Digital radiography and three-dimensional
imaging. Ann Arbor: The University of Michigan; 2006. p.
147-58.



ORIGINAL ARTICLE

Comparison of palatal bone thickness between 3D model and

lateral cephalometric radiograph

Min-Guk Jang, DDS, MSD," Jin-Woo Lee, DDS, MSD, PhD,b Kyung-Suk Cha, DDS, MSD, PhD,b
Dong-Hwa Chung, DDS, MSD, PhD,” Sang-Min Lee, DDS, MSD, PhD*

Objective: This study compared the bone thickness of the palate between lateral cephalogram and 3D model
measurements. Methods: The subjects consisted of 30 adults (15 men,15 women) with a normal skeletal pattern
and occlusion. The CT images were transformed to a 3D model, and were compared with the cephalometric
image. Descriptive statistics for each variable were calculated. Results: In the 3D CT model, the mid-palatal area
was the thickest part. It became thinner as the palate tapered laterally. In the male group, the thinnest portion
was positioned 6 mm away from the mid-palate, while in the female group the thinnest portion was 8mm away
from the mid-palate. Correlation analysis between the lateral cephalometric and 3D CT model revealed a sig-
nificant correlation except in the mid palatal area and the area 2 mm lateral to the mid-palate in men, whereas
there was a significant relationship in every area in the women. In both men and women, the highest correlation
appeared in the area 8 mm lateral to the mid palate. Conclusions: Using regression analysis, an actual prediction
of the bone thickness between the measured bone thickness of the lateral cephalometric radiograph and 3D mod-
el was made. This will provide useful information for mini-implant length selection when inserting into the palate.
(Korean J Orthod 2011;41(5):312-323)
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