ORIGINAL ARTICLE

Cone beam CT YAt} M713d O|N AZH A9
Zet= 0|3t otHMH|CHARIC| X|HE2A HI}
SR A0 ket AL 7 g
= AF0lM = CBCT Gatnt Mg 2f0|M A PAko| Zetsto] otHH|HAIAIC| X MEAS A2 7
Zot1 H|WstACt otHH|CHAX; 30H 1 YA WEAL 204 S AL E 5101, CBCT FAoA FrfetotH ZZof Cf
S 71E HEAE MYstn A2Y 2fo|X A AMAAM X2t MATRIQ XM x|t HEE HFsl0]
1 Ai0|(dev.-ndev.)E Fotict & FCHS HW EAMstD o|F Helgfntel Axt EMS Aldstof cigat 22 21
£ YULCt otHd|tiE e HYE Mot AX[= d|H{ S0 Hlah 2.73 £ 4.07 mm S0 RS, HYF Ao
H1h 7%= ] He| S0l H]af 3.83 £ 0.12 mm &S0l 2IX51%20q, 8.26 + 6.82° §F AALE O] AAUCE HIHLZF
Abob MLl HEWF= HYZ0 |3l 1.76 £ 0.11 mm ME=/0f AACH HWAZ et M1 74| = v|HAS
of H3§ 6.01 £ 0.14 mm AZ0f X541, H|EH| S0l vlal 8.31 £ 7.07° SAALE0f JUUCH (p < 0.01). oHH
HICHE Xtz o F He|Eo| B7tetrs Mo Mt 7x|= d|He Fol| vla) HASFM §F FAU Sotete a2
231, st M1 x| = HYF0AM HF ZAE Bolste 2 HAct Eot 4o M7kl e WFet 5t
of X1|1EH:rLX|°| TAME WFO $AM QX = H|HYSFM O HEEe &S Holof, stk x|t M1t FX[2f
N AT HYBM & O MEC2 Yx[ete LAS EoCh ofAo Znjof M otHb|f A Zo M HYFo| 7%
e i x| 7} t'I HelZol| dlof EMoZ 7|20 UL, &AM x| ¥ Ztzo| Kol ELE &elsteict (CHX|wA
X| 2010:40(6):373-382)
FQ Bof: 28 CT, 41029 20|K A, QHHH|CHE |24
ME &g ATt P M} durHo s HrERA}
’ﬁ*}ﬂﬂr ARG o]ato] XNAPJEALS SH st
otz Bzt e AF FH-3g o= 91A B AL AFE AT Y m s o] A
AME 75 nee A f8l Aoke] x|k T, TR A S Ve R o AAQERYS 9
ZAAEZE WS A mPAEE A3 A A bt = AT 33k FHe] 245 23kl HH
ofzo] FxslZ Qg A gRFS Sut2A ols)st TE2Z YEhl 7] wZel FEO i3 Aol T4
= A& A X5 AgS FHste vl Fasith 2 g A3, Hots xFe oy Rt FxEol
olej gt O]Tori ofx Fzx3}, 59 34 FxIE AAABZ | 5e4 A FE QG gstA Tetalr] o
7= rRAB[t A R}e] x| HAgAgol] Hale] Tk Aok A3 2g S o] g3 AP A Ha =
Godel Adg 71E=E A7) oA ABEYS
arysto bmaA Chma d A HAILHS olstMErlEke| * -7 =
AR T PR RS SR SRS AT g gpalal)e) ool gol itk
AR 22 A A3 oA P AHEE 3 U cone
2t OHA| 23S B0j2] SAIHSHT A|DpESl X TmAT) beam computed tomography (CBCT)&= AR ZA}
055~ 360 5150; e-mail, wsson@pusan.ac.kr. &o| zt31, A}ZHE natual head position (NHP) ~HEl
2| 115 =~0] L= of O T]R[EAKX]O] - 1= of - -
;;KHE#% ég;g; ?0 2jo/l/ ADAEZY: 20104 108 12/ 2 293 4 9= AHo] ) FrohHR-o] oA
DOI:10.4041/kjod.2010.40.6.373 / pISSN 1225-5610 2ol AJAS AT 4= glo] MBAQ Fo] Il
0| =22 SATHSHD AR sh g7H|(2)0] of5101 HPEAS. g Bk ob gt A dellA AH 2 24 st

dote A=z JAAA #2D 5 lon o3

373



A FHEA A el
7 7t ﬂﬂ % Aes Y &+
e T B quol itk ol2{gk CBCTS] MPR
(multi-planar reconstruction) imageS ©]-&3}e] X|o}
o] 33498 HRE wWalzle A7 AFgH vl 9
o, A=t vrol Xof W] Fejrt HEaA|
o3l W AejolA Fdo] o] FojA]7] wjid
WAl Ho|x| get) S X7 FEEo|U
g Bl 23 streak artifactol] 2]&ll X]ote] &
HE glste d A7

CBCTY] o]} 22 A 3%’5}71 {18l CBCT
Gl g ¢ ];ﬂ
A7H5421u}9‘9 CBCT°

Kl

rooﬁ,m

Lo
T

o r

i

Ko}

T o

N

N,
_O‘L
£
B

) r-|—'
ey N

B 7} A g A] 1
2, duy F& A L3 210 EL}E Zﬂ?ia
AL} o] & o] &3] 32+ A
AASAY dwF =8 wafer ZJ]ZM] OI a5t
At} wal T gate] AL Ea shitel HEA
2 UeRd 4= 9l7] wlie] W = A oigh
ASH ko] FEge A 2 4=E St A &=
gt 7hssith

= OFLL ohAu A &fe] x| KAt

A3t o] F- JMEH HHA S

CBCT oﬂ}\]:"]' —|J‘.J_ ] f/’"“olx% _/: ]
o], CBCT AAo|A Frletehd
AZE Aty JurF g W

9 ote] 33494 949 7}

)

o

|o
fﬁ%m%Mﬂgmg

V.l
o

H‘i
il ‘

o

A 20081 495 20091 9€7HA] ot R]
= TR YAt A F A7) gEE A9
BCagA 127, AL 18%)= o= Aldskaith
v A ARA = P 2 dIFds T A
T H9gte A ol &ate], dHEAL
%Eﬁ‘_ olf- HYE Kol AlgE A%
ot F ASAIEHANA o] F A7 5 mm o] <l
= PR stk FETNEel Y 71E
o 9 XL FHiy X g FAM J3F
= = 7 e T4, A T, 28 A7
7(:3]

S ALET 12 =S g8 =

CHXIw™A| 402 6%, 2010

F ook =r A AbE A et
T EE FES AP B AQdst
o] i AL 21440t
22 o|FAHL) FElskA] R, Angle 15
A g A #AE Holw, Ado] 7 Abgt
& Adstn FF AEHEANA o] F HL7F 2 mm
3l ARl 208 (A 117, A7 9%) =

o A st
ot tlzwe] gAY 27845tk

CBCT &Y

AT A= FH ®Ho] vl $3o] He=
e ZHE IXAl7]1aL CBCT &9 %X|(VCT
Vatech, Seoul, Korea)S ©]-83d}o] &5l th %oé
Z712 60 - 90 Kvp, 2 - 10 mA, scan time 243,
FOV 20 x 19 em .2 3}tk CBCTOllA @]zl d
©|E]:= DICOM (Digital Imaging & Communication in
Medicine) Y 2oz WSSt 7|4 dof
%1 DICOM H|©|E|+= OsiriX (Pixmeo, Orange County,
CA, USA) X2 o] gato] 3D %W U]o]E| 2
o 815} T,

A
(=]

Moz 0| A Y 2

09l

A gAY e Hqu 28-S 32k dolA
Z~7)(Orapix Dimennex, Seoul, Korea)E ©|-8-35}<
s %, 3209 44 2 13(Rapidform, INUS
Tech, Seoul, Korea)S Al8-3le] 3D ¥ dHlo|H=ZE

CBCT I M1 0|x A Haro| 23t

G A 3 TR gH-8H
H] 11 7] ‘5 (surface to surface matching function)
$3tol Aastglnh. Aote] FUWS AFAg o
o] 2ZES o)7L 58 0.2 Fol AFE A
gsl== AT} (Fig 1).

Ao ALEE @lolA 270 (Orapix Dimennex,
Seoul, Korea)2] =% At s =+ 0.1 mmo]|t}. ©]
£ CBCTY] # 4 slice?] 0.3 mmE T} FLU3F JAiko
2, o} ¥ FHE ©] FgstA A 3l

tlo
o

H



Vol. 40, No. 6. 2010. Korean J Orthod

QbHH|CHA RIS XY EY EIt

XM 71E zEAQ 2F H 3kt CX2 29
=

3219l CBCT 9A3lM AFAES et
gete]l HHo 2 5 orbitale$} 95 porion=
F935t= FH W= ’\47@ stal, A F2olH

4] nasion®} basion= HHSl= WS AGHORE 2

Hel] =2]o]AA] 4-Z porions FHot= W H
Ho = it stete] P e R 9= gonion

(GOint_12) 2+ menton (Me_in)& &2HH= et &

A7 eta, ] 2 o)A pogonion (Pog u) T
WS AH o R 2He F37 0]
E3lsle We pAvos o

menton< &3}
WA 9= gonionS
551‘4.21

Zloke] 91215 stetebr] A8l wFHS ASHL

AR stk AT A nFHS AR
Ao wet ZAPZTTFMB), U4 Z1FDB),
ZAFANEAEAZ) A FMP (ML), ‘ﬂu—”rLH (2
FFDP (DL)E Freleh 242te] Al53 el 3304
HAEHE Fta, 71EFFA NN A 317
A3 el Aigke FaAk xH 34 WY

il

2, YEE AFWA P, zge 54
14l ol 2t )

Z-%0] o|F= WS A4x=E AlS3 }“E‘r (Fig 2).

Aol 912 % ZEE W57 w@Se] Hol

(dev.ndev.)E Fall Hlustch 2 X (X)<

Aol o] g AeAZe] vIA =] v]a)

456l AT Sloloba, 29l e 4
o] %

=

o
A gt AFgA AN Aelol A
Wl e B Zo] v 2| 8] Argel 9]
AR deem, S)el @e T AATL
ofv| gk, 544 HZ](ZH Aolol A F)el Ge
9] Zo0] W9 Sl e HEHo] 9L oInlet
I, ()9 ghe HESIZe] B2 Hle) AZ
5ol i Srlgnk 2l el Aot 2

I ge B Zo] HA 2 g P 7
Aol 98 elulsi, el A el e
HEERINECET I EIE - AR R

of ] g},
S

AZAe A28 WA Sledd 35 F 1099
Fd= FARIE A ste] FUle] T AlSsto]
WA s Al Ay, Aot % it 0.94
(0.73 - 0.99), dFeh-S 7 096 (0.84
< AWEe YEYE EFEeate ‘4’3‘3’4’ 2ol
Dahlberg’s formulas AF-8-3ke] Aliketslom,

s  =d
5= 2n
(d: AISAZEY] Apol, n: %—%8& BAES)
10489 74 23, Aol ¢ et Hd 044

o
mm, ¥F 232} 0.61 mmo] L, 6}9}% 3 0.73 mm,
EF22 073 mmPa, Z=e] A$ Adote it
(o] ==
= =

241°, EF2AF 2.90°0] a1, skt

o



CHXIw K| 403 65, 2010

|’ Reference Point ID : 100017
* Position : -14.51742, -73.49304, -66.06974 (XY, Z) C

* Small Angle : 3732182 deg  Internal angle

* Large Angle : 14267618 deg

* Normal of Plane 1 (Red) : -078382, -0.81776, 006336
*Notmal of Plane 2 (Blue) : 0.89983, 0.01838, -0.00318 D

* Large Angle : 174.170786 deg

* Small Angle . 5.82924 deg Internal angle
*Vector 1: -0.04615, 0.30168, -0.95229
*Wector 2: -0.00459, -0.21685, 097619 E

Fig 2. Reference coordinates and measurements. A, Maxilla, FH plane was constructed by connecting both sides
of Po and right of Or. Sagittal plane is the line perpendicular to FH plane passing through Na and Ba. Coronal plane
is the line perpendicular to FH plane and sagittal plane passing through right porion; B, mandible, Mn plane was
constructed by connecting Me and both sides of Go. Sagittal plane is the line perpendicular to Mn plane passing
through Pog and Me. Coronal plane is the line perpendicular to Mn plane and sagittal plane passing through right
Go; C, tooth coordinates (X, transverse position; Y, antero-posterior position; Z, vertical position); D, canine angula-
tion measured as the internal angle between tangential plane of FACC of canine and sagittal plane; E, molar angula-
tion measured as the internal angle between a normal vector of the molar cusp tip occlusal plane and the Z-axis

coordinate.
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Table 1. Comparison of deviated/non-deviated side differences (dev.-ndev.) between control group and experimental
group

Control group Experimental group
Significance
Mean + SD
Me deviation 1.60 = 0.60 790 + 3.17 T
Maxillary canine X -0.82 £ 3.05 273 = 4.07 :
Y 065 £ 1.17 0.86 + 1.55
Z -0.36 + 0.68 -0.70 + 1.23
Angle 223 + 152 462 + 10.38
Maxillary first molar MB X -097 + 265 365 £ 313 T
Y 0.27 + 163 1.06 + 234
Z 0.05 £ 1.03 -183 + 1.76 :
DB X 074 + 242 385 + 2.94 !
Y 048 + 153 1.10 = 2.33
Z 058 + 150 -1.69 + 192 !
MP X -0.80 + 267 401 + 322 !
Y 020 £ 1.37 070 + 221
Z -0.02 + 0.84 -0.19 £ 153
DP X -0.80 + 2.31 382 + 304 !
Y 064 + 1.33 093 + 249
Z 0.16 + 0.82 -0.16 £+ 1.78
Angle 167 £ 525 826 + 6.82 .
Mandibular canine X -1.76 + 421 -498 + 344
Y 1.12 + 210 0.09 + 2.05
Z 0.18 + 0.82 055 + 1.17
Angle -312 + 10.15 383 £ 11.15
Mandibular first molar MB X -151 + 352 -5.81 + 4.38 :
Y 0.76 + 253 0.10 + 276
Z 0.03 £ 0.86 011 + 1.75
DB X -1.60 + 3.44 -6.34 + 468 .
Y 1.08 £ 2.97 -0.26 + 2.87
Z 0.15 £ 097 0.80 + 1.77
ML X -1.67 + 321 -5.80 + 4.44
Y 0.74 £ 270 0.78 + 2.05
Z -0.03 £ 0.79 -1.06 £ 1.83
DL X -1.31 + 322 -6.08 + 4.39 :
Y 0.86 £ 2.65 049 + 241
Z 0.09 £ 0.73 -0.76 £ 1.70
Angle 0.28 £ 5.36 831 + 7.07 :

MB, Mesio—buccal cusp; DB, disto—buccal cusp; MP, mesio—palatal cusp; DP, disto—palatal cusp; ML, mesio-lingual
cusp; DL, disto-lingual cusp; X, transverse position difference; Y, antero—posterior position difference; Z, vertical
position difference. p < 0.05; 'p < 0.0L.
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Fig 3. The tooth of maxillary and mandibular canine and first molars of facial asymmetry individuals were compen-
sated, sotransverse, vertical position and angle showed deviated/non-deviated side differences. A, Deviated side of
maxillary canines and first molars were positioned buccally than non-deviated side; B, deviated side of mandibular
first molars were positioned lingually than non-deviated side; C, deviated side of maxillary first molars were angulated
bucally, and non-deviated side of them were extruded than the other side; D, deviated side of mandibular first molars
were angulated lingully than non-deviated side.
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Table 2. Bivariate Pearson correlation between menton deviation and deviated/non-deviated side differences
(dev.-ndev.)

U6 MBZ U6DBZ U6MPZ U6DPZ U6 angle L3 X
T T T

Me deviation Significance
Correlation coefficience -0.697 -0.659 -0.487 -0.548 0.515 -0.663

I6MBX L6DBX L6MLX L6DLX L6MLZ L6 angle

Significance t t t n T
Correlation coefficience -0.730 -0.684 -0.740 -0.699 -0.521 0715

MB, Mesio-buccal cusp; DB, disto-buccal cusp; MP, mesio—palatal cusp; DP, disto—palatal cusp; ML, mesio-lingual
cusp; DL, disto-lingual cusp; X, transverse position difference; Y, antero—posterior position difference; 7, vertical
position difference. p < 0.05; Tp < 0.0L
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The assessment of dentoalveolar compensation in facial
asymmetry individuals: integration of cone beam CT and

laser scanned dental cast images

Hyo-Kyung Song, DDS, MSD," Woo-Sung Son, DDS, MSD, PhD,’
Soo-Byung Park, DDS, MSD, PhD,b Seong-Sik Kim, DDS, MSD, PhD,° Yong-Il Kim DDS, MSD*

Objective: The purpose of this study was to assess the dentoalveolar compensation in facial asymmetry in-
dividuals using an integration of a CBCT image and a laser scanned dental cast image. Methods: The subjects
consisted of 30 adults with asymmetric mandibles and 20 adults with symmetric mandibles. The CBCT and laser
scanned dental cast images were integrated with a registration technique. Canine and first molar position and
angulation were assessed from reference coordinates. The differences between deviated and non-deviated sides
were analyzed with the paired t-test. The differences shown according to menton deviation were also statistically
analyzed using Pearson correlation analysis. Results: The experimental group showed deviated and non-deviated
side differences (dev.-ndev.) in the position and angle of the canine and first molars. Menton deviation showed
positive correlation with the deviation side (dev.-ndev.) for the maxillary and mandibular 1st molar angles, neg-
ative correlation with the deviation side for the vertical position of the maxillary 1st molars, transverse position
of the mandibular canine, transverse position and vertical position of the mesio-lingual cusp of the mandibular
1st molars. Conclusions: The upper and lower canine and first molars of facial asymmetry individuals were com-
pensated, so the transverse position, vertical position, and angle showed differences between the de-
viated/non-deviated sides. (Korean J Orthod 2010;40(6):373-382)
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