Korean Dental Association

Unriz g5t 2 @)

8

E1 2013, 11. 26

A 12013, 12, 12

ARHeFgY 2013, 12. 27

Digital Orthodonticsg ©]-8-3l
e X2 A%

ofeiZ Lt x|apcyet x|zt

oAl

ut A B

ABSTRAC

Clinical Applications of CBCT and 3D Digital Technology in Orthodontics

Postgraduate Orthodontic Program, Arizona School of Dentistry & Oral Health, A. T. Still University
Jae Hyun Park, DMD, MSD, MS, Ph.D

The introduction of cone-beam computed tomography(CBCT) and computer software in orthodontics has allowed orthodontists
to provide more accurate diagnosis and treatment. The most common use of CBCT imaging allows orthodontists to visualize the
precise position of supernumerary or impacted teeth, especially impacted canines. In doing so, the exact angulation of impaction
and proximity of adjacent roots can be evaluated by orthodontists, allowing them to choose vector forces for tooth movement
while minimizing root resorption. Even though 2-dimensional panoramic images can be used to view the position of the impacted
canines, they have limitations because it is not possible to evaluate the impacted tooth position 3-dimensionally. An accurate
knowledge of root position improves the determination of success in orthodontic treatment.

Nowadays, considering the fast pace of technological development, a combination of intraoral scanning, digital setups, custom-
made brackets and wires, and indirect bonding may soon become the orthodontic standard. In this paper, this will be discussed

along with the digital models.
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(3D) F+x2= EAsk= Tl v 25 Brlshe
o QoA A7 2l kot Zefoll= ok
cone—beam computed tomography(CBCT)¢]
S AFH softwared] HEOE A Or=
o] A sl Hrt getslA 3D FIH b -
Z5 Zestal Aksh= Ao] 7hssi A

St 9D mhwaknt HARA AR E Abeleta) et
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UL, G- Z|oke] s o} sk G- Aot
o] YA, A|oke] radiolucent lesion®] AAF 5ol
983514 2ojz)aL 9ot 3D CBCTY] &30 & 9
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A= Mok ket 7)ol P EHA, age] 2kt 2]
=0l lojA] A KT Aolet Xekat a&2Q1 A w7t
7FssHA ESlth, Ly ofA7hA] EH 7Y efEel
AA 1A ZtoA CBCTE ARESIAL, A RofA
Q1014 digital orthodonticsE ©]&3h= Zlo] B
A3t Eo] A k2 Aol o]of & =FolA=
digital orthodonticsE o83t Xt} A 59] &
ol sl A 21z} giry

I.CBCTS o3¢t oy T

CBCT¢} AFH software?d] Hdz Fo ofobd
T2E Al H¥(coronal, sagittal I} transverse)
oA Mg glo] | 4= A =Sk CBCT olv|A|
= 77N ofbd 29 Moy, Amut A% A9
3D oA E ZHAF BN B2 AR s
7kssHAl skar, TMJ AollE Bk Il stef a2t

7O S5 WletedlE F-85HA AR EAL lTp,

20109 vl=r3 7iyete) 6971 wAgate A CBCT
ARG HSE ot B fl8f, AA7F = 2L} 3| A
3y 52.2% WHES Hel 35 Aol WEH, G
81.3%%] WATol|A CBCTE S At H4o0=2
Agatglom 18 2%7F BE Bkxe] 2Tt 9lofA]
CBCTE AR&sFT. HIF-22] g3l A CBCTE
uiE2] /) 2], FAHeRtH o), TMJ Aoflg 2
Sh=tl] = AR BFglow, oRhH AAolu s
471 % (upper airway)87}, functional *]<] ¥
7}, oA 44 case, clinical trial®] ¢t SofA
T ARSI,

WA 270 )loJA] CBCT AMEA| 4153 THRO(A]
of 3k 12, w7 SHApe] W HES 4vof et &
A|faL, axof Ak ARl EAte] Blsl #4519
WA leZol| B RIZsh7] wiizol”, 53] axofekAate]
Al CBCT AME-A] BARA teZof] gt a1e]7} ofso]
Aof g Ao}, Silva 52 &2 AR ARl (3
eafnpel i FR HRARA AR CBCT, multi-
slice medical CT9 HAs =&& A3,
ALARA(As Low As Reasonably Achievable)
HRof| whef, WA v &) 7Y A2 AEAel W
A ARl (e gfrkel S 5 BART AR & 3
sk, 3HH, De Vos 59 systematic review
of h2H CBCT image® F-EQ] WA LeZake
W}8HA Q1 2k O] HF0 & oAk =5to] of 2|7} gt
ARSI 2 Zek Ale] 3D o] m|X|7} =0l
= A, AN =S5O E Q% 9 Eof, Ha
Al oh= F-9lel tigt RS Ko Fes] Alv= 4= 9L
+ CBCT ©|n|A|7} o] & Zlolr}, Z2jut CBCT
ARE-Al] field of view (FOV)E Zo7] 98, 715
5 collimation®] o]Fo{Ao} gt} Collima—
tion< HIA} Sh= o|u]A] €] resolutions 7H]
A, FOVY S0k E+t6kal, HilA} oh= §919
Hoh Aokok ek} ko) AR 1] F5kE A A
ALARA 925 S w2 == 3.
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3D CBCT o|u|A|= 23] w4 Agky}l 2| 5A] &

o] EU}, BE caged] CBCT #YL dl= AL 7
27} s Ao, Edeh At 14 7HA] 1 Q= 7
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2 ZAsieh 51 Ecl,

ot uijss x| o] Aglef tsfrte= of= 7HA] Add
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Al e, o 81te] o] 22 genetic theory1H,
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i AX]= enamel hypoplasia, &
2]9] infraocclusion, Al 2 2729 A&, g
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3D CBCTY| Zitt

Ao = AXIoL AHE ZAAY AT FHE

k=t %lojA CBCT+ 83 ol82 4 3l
t}, CBCTZE 0.2mm lesion7}A] o] 7153},
F74A Q1 2D ahleeut ARRlo] £ QA T o)At
O F7HAQ AN k& 1 4 ek, Wyt

ol S Aol miE AR 9 SRt A AEAd
A=wE oA gt At} wjE2)ef 9] 24

7o) 9125 A2ts| Wk Ao] wg- Fasit,
oD HIAA AFRl Alof| A 29 FjHsla 1B
o FHoz Aes = At A ke #
AE B Aol 018% %

5 Axet 9 7=
Al A3 =t

3D VS 2D ZItt

AlA| ¢JAtoll A 3D CBCTE o83t Ztto] 9D HF
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A3l Wriedt 52 26742] 2|3} Ao 7] uj&E A

Z9] 1A, AX 9 Ao Wk Fe AFA| A
34 et A% o] ABE 91 A2 el ot 3
712 AgEkITH, At Aato] wE2H 3D CBCT
2 ol g3kl A%, 2D WA AL ol A
wr}, A% A2e) W, A% AHe) A, 1
O F=p, 22| A2 RIS AT A 9 =
2o el Al B7Ish=t] QoA Hep Aot JHE
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ot El= AF, A Tt ool He AE
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THE 2D WA AR, ol Bol, S5 FR Ak
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9122 wolshzt] =gl Hut, Uk Hupolant o)
2 Xw} AFEOjSo] QAR 9D sheehul WA

AP H7) wfe] shizeu} WhARA AR Aol A AL
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1) HA Ericson¥ Kurolo] A+ 3F350] 1t
o} HFARA ARR] Alof|A] AFel ZA 2] Atolof] 4=A)4

S0l Aot miE AX|ef =24 Abolo] s &
AL, AR A Eofl A Aot met S Al Al
o] AYE FAsto], 4 AU ZZAE F
progress T=efule}l Hlulsto] w7 2] 9] Ol%
= °1L‘ XJE ﬁ]*ﬂ }\] =2 ‘/I\‘ ME]'(Fl k<] A
A7 Guk 2| oAb Axof 2|t A ofof| A A
A Hxo) Mag oFehe 4, dof SEA9 HF
Aol tsliA] G- HAI7F Aol HAIRE A%, 64%2]
get I+ 7471]7} A A= BES 4= 9, Aol

=2

ST A9, 9199 Aot 97 AN B 9
W 4 am-t— B welslol, 28 A7) B4

a: mesial inclination of the canine

HoAR stoig 7]
o]: S} 74011;]_12

2) shieetut AelA) Aot 7|0} 2 o] <l
Axlok U, 9 287 Aol

Aoz A, wE X7 T Zoz HAE T
o e},

3) Olivedl| 2J3hd, mhahul Ao A] wjE A7}
sector 41} 59 913 AS A7 T oF 91 Y =
of +4 W= A2 Z(emerge)d}H,
sector 21} 3¢] A5t AL, X7 5 oF 8 7Y o
77 W2 emergedtttal B3 3t cHFig. 2A)",

= =2 02X 9 ujE HYroof ulz} th271 o1} |
2 o] wEA A2 71{ of tiat o= FYEol
guidehneg— AAE) =

M7} o] 2o A 25 ol

%%—r uH

”3}1]7“ OUr Ericson¥} Kuroloﬂ HJrEE ulA o
2 middle third F¢ollA] 82%, apical third F2

oA 13%, cervical third F$JoI4 5% <22 Lo
ot B spgle}, Trejar, i A A7 sector 3, 4

A: the distance of the cusp tip to the occlusal plane
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1E)ar 5of QxR A9, AR A2 65%2] T4 2 AE Bl 3hE AR|SHA] grot Bt ol
7F dofui, AR A|to] QI SAA| ) Aol ¢ A s, HEe] M= technologyel =
A8k Zd-(sector 44 5), FAR| 9] AT 4= ARt = 2 5 e Aol AL mellS ARESh= gt
of vlal 3 v Y= S7HA HrkFig. 2B)”. ©] 1/3% 77ke- ml# e digital study model = B}
5) opieaf Aol o AX]7} sector 3, 42+ 5 715 Sstelal, oF 12%7F 19 ool digital
of YAt -, CBCTE Hof A F57t == study model 29] A2k 3Ysto] digital study
A7 AJoHE A Holof & Ao|tk(Fig. 2C)°, model®] ARgo] Z718E A 0 & W7t =Gt
2. wd X|20f U0M Digital Technology
I.3D Digital Technology in
Orthodontics efoll Yuk A7t oatet A RO HIREE A
I} AEOEL digital technologys YAl A2
1. Digital Study Model & AE} systema A kAL ok, 53] g
Aol A, Z+ FAFEL digital technology S o83}
20139 A2} A} A Aleyst v]=tat 7Lt o] Hr} we| 78|37 AHole] A RS upte] &
tre] 7271 AT 9] digital study model A 4= Qlrkar AA slar Qlok aEjA Y elE ZElel Q)
& Aol tiet 1% WheEs ol 55 Aol M2 o5l slate] Fag Wi iR sk A
W, oF 65%2] wgTellA M3 RS ARSI, ol A7 glo] AA YAoIA o digital
35%°] a7gtol Al digital study modelS A 5} technology & Al Al7|&S A&stofof sh= <
Aok, i mdo] /g F AHe S0 XY HalS guto] o)A Hc}.
T 4= Qlo] 3D A& 7HE 4= Qlar, wRy] Al 19709 Larry Andrews?} ‘Straight wire &
mount@ 4= = "¥HH, digital study model] 7} Hst o] Aol X7} wASHA ‘Straight wire’
c [ J';_,’I'?[J_
Fig. 2. A" Oj= ZAAX|7} sector 22} 30f| 9IX|A|, X2 & LHIHOR g Jj& =0f HA|7t 72 WHZ emerge=|M, sector 4
o 501 /IRIAl RZ F 21 W M= 20| 7L HZ emergeEICt B: 0j= AXZ Qlst oIF SHR|Q| F4= LUHH
O=F X|Z9| middle third, apical third, 2|10 cervical third2| =22 0{HC} C: m-2fo} Ao|A S AX|7} sector
3-5Af0[0f SIX[Al, CBCTE Mo QIFR|OfC| S5 TH&SI0{0F BiCE
12 | chetxizolAvRiSIR] M52 A1 2014




= ofbE 7P Ho] Aoj|= Tojd Zo|t}, 1yt
PSS AAZ ‘Straight wire' & ©]8-3Fo] up
Fefgle Ao] x|ofo) s fekAQl 29 ®o|
direct bonding?®] @5, =442l discrepancy,
tissue—rebound effect, edgewise 14 A*|9]
| 5O 2 - ofth= AL UA HHY, oput
T wAgtof SlojA Qe SHA™, wAe npite
7t A A w5 ARF ti A fJohE, agshke ofu]
o o] A& & d=mo] ofd Aolrt, #Ao
standard edgewise bracket system= AREE
= wire bending= &dh= YA7I7F 53 QAL
Ao straight wire bracket system®] 542
& bracket= x[ote] Azt iAol Eol= YAt
7F 1A 2| =0 AFAQ1 nhReE o]Fo] it 1
L A28 digital technology® Wge 2 njgof
+ digitaldolA HIFE softwares AHFAHAIE o
FHA SRRt A 71 A9kt Z|ote] o & mhRg
£ & 5 Qe 7P obbe A8 AR ©5A17
, Am8] npEE]o] QlojA® HFete s S7HA 5
UA| S AT 9 A& AR Aof| virtual

koo

Standard edgewise
bracket system

Straight wire

bracket system

New digital
technologies

Fig. 3. Digital technology2| LMo Z

results® B} )7 Bomn @y Amo
sxjo} oJx} 7ko] TEkE Bt Golsi sha, Ao

Sl ol YRR S S e A
digital technology= °o]&3%t w4 2|72 AHo

2 & 5 S Aoltk(Fig. 3).

Customized removable orthodontic app

liances

Computer—aided design/computer—aided
manufacturing(CAD/CAM) technologyE ©|
831 71 EAQl customized 7HEA] 2 A
+ Invisalign system(Align Technology, San
Jose, CA, USA)2Z &A= iTero(Align Tech
nology, San Jose, CA, USA)E o]&3} digital
impression system©] 7Fs3lA, 24} A50] 77
of s Ett &olstA o] FAAA =AUt
Invisalign-& Au&o|a, 7} 9jAo] folah 11
A A Ao vlaf $R}7} Hel A o] Qlo) B
Apo) @zwo] wet A2 A7} e 57, 144

A Aol Hla) HB DAL W7} of

Bl ot

i oXx

ﬂ?

Best digital orthodontic
software manager

HolollAM ClYE= LEe XZE et L7t HAAL
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virtual setup AJollA Hr} AA| 2o} o]go] Y3t

o] Aeh(Fig. 4A)Y.

Customized fixed orthodontic appliances

1B W AR AMEA] 2o} o]& wAE HAL
£ bracket slotoll ARAIZICEHN dojubA =t
A, digital AellAl Zo}F o]F2 customized
bracket base/bracket sloto]4 customized
arch wireg ©|&stAY, o F 7IA& &gzt
system=r ©]-85to] Z|o}E ol A4 4= Qi

Customized bracket baseS o]-&3H= 7392
3222 o= Orapix(A&, $=)<ldl, ©] system
iz Z|okE 2t Aol whah 71 ARl e
2 virtual setupe AR 9 virtual brackets
S AT JALe] MG ol utet virtual setup A
of F2AI7Ie}, ofuf, bracket base®t Z|H Atol=
P HoZ YA customized bracket baseZ 2t

45| "}, o] systemo A+ ©JH bracketo]2HE
AHE3E 42 9l AHo] 9lout virtual Aol A
bracket$#|2] 27} indirect bonding tray=
77 W= transferst= 2 Foll 77 B4 &
ek,

Customized bracket slotE ©]&3t= ZH-%,
Insignia system(Ormco, Orange, CA, USA)
7F gEAQ! H$-2ld|, customized bracket slot
9] AM8-© & bracket baseE customize™ L7}
NoJAH A QFS bonding material® AY HrS
Z7} A 4 Qleh 94| virtual Aolu, 4 UE2
jige transferdt= 2HY Fof oF7F 4 4= 9le
o customized bracketS o] W7 ¢ THA
T2 sfioF sk wdol Sinh

SureSmile(Orametrix, Inc., Richardson,
TX, USA) w78 A58 vhig] dAloA =25

o]g31o] arch wireE customizeAl#H 1A A7 9]

Fig 4. WA X|Z0f A0{A Digital Technology. A: Invisalign. B: Orapix. C: Insignia. D: SureSmile. E. Incognito.
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AT LS =3|H, software AFES ¢ls| &=
learning curve’} 43l labl.2 HUYj7| ¢J3f =7}
2 CBCT scan®] ¥83}3, customized wire?]
wire bending®] #=3%t 49 bracketE debo—
ndingAl4 %= ot

=8 customized ¥ A A2l Incognito
(3M—Unitek, Monrovia, CA, USA)+= custom—
ized bracket bases, slots, 2183 customized
arch wireE ARSIl QIt}, of2 A= Agx]of H|g]
Agert w11, Ao EHEE EY ¢ o,
indirect bonding trayAl2} 34 Fof bracket
ARG @77 dofd = Qlar, SAEAY ke
bracketo|u wireo| disfr= 37} wl-go] LAYt
tHFig. 4B-E)™.

I 2=

A=)

7 = Ad 59t CBCTRF A+E software?] B
o= X3t YAoA CBCTY ARE-0] 57} 3faL 1o
U, 2D WA Abzlof Bl HRARA mEeko] Am
HE 7 7toll A2} HAdol GolstA| dth 1REE,
CBCT 447} $l= N2 7hett et B2 AR E
2D WA ARRD Aol skl B QA CBCTE 9
glsto] I Q3 F9]2] Hegt Xk shofof g Aot}

2] A=A A&7 717ke] Adojd & il A= F
A71A] A A9} 9] 240l &t o ¢
7] &) A& Ae] informed consentg & AL}
Hozte HE ey siar, FARS o= 2|1} w7gsh
3] website(https://www.aaoinfo.org/practice
/patient—management/forms—releases) 4] tt
SR RS 4= 9l

Technology®] W&o w4 Zgh ¥k ofy
Agzo] oM E A& 7|7ke) T} Wy vk
AoA ok g2 718 4= 9o, AEAel w
Sho| A} npR7FR| 2 digital orthodonticsIA%=
ket At A& Ago] wj- Fasich ofA71A|
digital orthodontics 7| &% HAZ 2 &H|7}
v 4= Qle who] glal, Hok 2 sample &
7FA|AL randomized clinical trialsS &3] A3+
B4 2gS Ad o8E caselAx digital
orthodontics®| &4 B 2| 72| F&/4dof gt 4
o] o]Foj Aok stz A L Utk e
digital technology 2} #HiFE softwared] Wy
H&o] % digital orthodonticsl tfgt X} A
AR At7E o] Fol A AL H]-go] At HUPH,
digital orthodonticso| Xt} HHa}= o] 7=
o] Ao AwE Akt W=y FesHA Al

4 Qi API7h e AR B
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