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Fundamentals and Applications of Cone-Beam Computed Tomography (CBCT)

Department of Oral and Maxillofacial Radiology, College of Dentistry, Gangneung-Wonju National University
In-Woo Park, DDS, Ph.D

Cone beam computed tomography(CBCT) machines recently developed in Korea, being designed for imaging hard tissues of

the oral and maxillofacial region. I reported a brief overview of CBCT system, in comparison with coventional computed

tomography(CT) system. CBCT provides high resolution, simpler image acquisition, lower dose and cost alternative to

conventional CT, promising to revolutionize the practice of oral and maxillofacial radiology.
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Elo] YAEE AlRko] FAAESA 1990dT] Zof Ut
Ag CT7F M= lAL, FPoll= AE71E o8 52
2 g3t 5H=7] CT(multi-detector CT,
MDCT)7} 4-83}s]o] ZIta} 2| =of o]-§=|ar g},
7129 fan beam¥} broad beam< AMFE ¢ Ab
gA19) ko m UxpA O] ARHleo] FaE o] At
oA @27t AA o] eAE Eo)7] fIsiAl Al
o} A7) BRo| %L ¢litS 22ks}o] fan beam}
broad beam= narrow beam2.2 WH=0o] ARg-s}
POt Bzl A|AA EHgto] WS slit O & <
3l gantry 2MH97F So1EA| H= EAIK0] WA

SHAH. ol EAIKE sidslr] #1sf 19949 Cho




flete] 28%9] XA Lol FAFaHi
o) 3 e Y= AAE sl 19869
Toyofuku 52 129] XA ¥t} 9917 9] FAFSH]
TS ARESH= fluoroscopic CTE 7HE51Ia 1999
W Arai 5 =] Ml 47 flsl 49139
TS AR Aty CTAA(Ortho-
CTE 7W&stglon ojQo= ofz] 7}2] Fe 9
CBCT7} 7idE]o] Vol 8-8%=aL Sk

CBCT& el =o] 4dx 912 FEE Algsh,
o5 HA|Eh= thet T /AT 1 AR gt}
AZELQIO)O] LR & A AlEdold 9 & & YH
AlolA 7150l 7FsstAl Eglem, ol Edt A4
=2 = A A A 5AEL 7o) 7hsskA =S
SRR H= S} 7Rio] Ak gAAE 7HA)
U= HE, oS0l gt ofsf| % SHlE A8o] mif-
Qi ool T YA o FEE glom X
oA 7kx|E H7PL Q)= CBCTY 7]22Q1 ¥
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coventional CT Vs

H =
1. el
CTe XA%9 4o upeh FHERYFE fan

beam¥t UEFO] cone beam, F719] 7 azg|2
LR KT ( 2" 1),

Fan beam?] XA& AML31= 712 CTE 4¢3
P == AR E v

=
HE71E AHESte] ZF FE710
o7 23He| WA ARt 1o H|E} CBCT
+ cone beam | XA& A} A] TJARA| Q] Fx}7t4
E 23 HHoe g HESHL o] back-—
filtered projection®]gkil sh= 48}

2-gsto] 32 A A9 JHE S53 & o] 2HH
o8] ko] T (axial, coronal and sagittal
view)& @Ol FdeRth= Aolch

2. 38 &=

ConeBeam CT

T2 xME 138 A HojX|= HYAME B9 7|Z CT(fan beam)2t CBCT(cone-beam)2| H|mM(ZEX: Choi YS, Kim GT,
Hwang EH. Basic principles of cone beam computed tomography. Korean J Oral Maxillofac Radiol. 2006; 36: 123-9.)
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Uiz ozt 53
@ ZEFE] ApA| : CBCT O] 270 AlZto] shieehupe 2) T dE AA” - AA AREEOIR = AE7 B
@ AR H 4 4 Q7] dhiwell Bk FA1Y 218 JARZHl 9 CCD AIAE ARE-SH= W4
= Sl sk= 2o Sasith CBCT % AHAl o B S ERHAAEE AN B
= Z1Ael whek 9 A, AQlE A, = WA O & Lo A Qi)
= A= Lol wE] o] Qb AIQl a17gol
Zasih, @O A& x(voxel) : 32k A& RS 1T
Z¥7Y0) X 4gte] ASHA| 7|2 9iE Ald At
@ XA A 0 CBCT &9 Al k9] WA AL skt A a0] 27171 AopdaE Ao 6
o] dojyug | AgF 2431e] 2l (as low A 2715 Ity 2). AFA 3719
as reasonably achievable: ALARA)| u} FH AR E XA 24 A7), X419 7|8kt
2} 2 Eojop & F a7t Qi A e, =719 sta(pixel) 271 Fol qrk.
® Scan volume : Scan volume©|gt XAl40] @ M ZX(gray scale) . M=z 25 AHsl=
FEAfElo] AT 3akd ] A 84S st AL pit AEga k=), 12bit A&7 =
t}. Scan volume< H=719 37|19} FH|, X 4096(212)711¢] IMzE FHS 4= QY
A EAFFE| X449 A2 Ao et 3). bit A=t A-SE, & 2 AAH20f gt
2tk Scan volume® FH= ¥7]e(AHUH NI ALSE 2 A AL B2+ 9
@) oAU - olt, Out, HIFEY AktARre] AofR|ar G| ut
0.1
] 3|,
o N /Y .
A — 7
T
A -
T2 2 3R MA HEo| A Aste| J|ZElel HEA T2 3 s|ME ol (A)9F bit = RfO| (B) (EA: L
- oimm Zole] BRSH HHA aA(E: OIBIALS IS BOIS], PLAKHHAS 4

Choi YS, Kim GT, Hwang EH. Basic principles of M-S LI E2tA};2008.0.163-164)
cone beam computed tomography. Korean J Oral
Maxillofac Radiol. 2006; 36: 123-9.)
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4, A display (1%

Al e o] ol oS

OfZHFE] AlAEES

Z&7| olZS9, B. CBCT Alo| 24k
2 2I549| o|Z2%(ring artifact)

o g3te] 332l Ao PR PEL Aejo] Bas
o} o] #4E 13 ATAelekn $2Ed) cone-
beam©] 30% v|gto & 3]Ast= AL 100~60074

Z axial view, coronal view, sagittal view, 3XI AN

o|m=o0d
oo

, C. CBCT M9 2 A9 2IZZAU(ring artifact),
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o] Eapzeqlo] A7 1008 o)do] start A7)
1 7} 3k 12~169] bit =S ZHA "ok 94 A
T4 AR AF 48] A7, image field®] 7],
projection <ol W} thEm| A2|&ie ol 248 he
Fold 84 AT YuEEEe HZES oo wt

2 geprt,

4) B4 display : tiH=2] CBCT AH|EolA= 3
A A Y AHE 51 A)e &, Azow
TAE oAy Wike] g4t (axial, coronal and
sagittal view: 22} A4 = HolEtH1H
4), o= G dixeet Y71 AdsiA 24
sto] et thHA A4 (multiplanar
reformation: ZAMH 32 THE Fefo] AH4d
el 3AH B4 AlF5(3D volume rendering)
< Fsto] Mgty M5 583 wolA Hroh
window width®] 28& tjzxzol FF& v|A|,

window level @] 2L Hl7|o]
3. & o133 (artifact)

Q522 Tl AT FastA] /ol HAE of
Folu} QF2A CBCT 942 A& AstA7l= &
aolt}, 7]29] CTolAe F4A 9= SAmeke]
sun burst artifact”} AshA Wd== vHA(2H
5-A), CBCT FdollAl= olHgh artifact] WA
v A gastgl o, a4A1 Fddwe] AA B

o]31, FAZol|A] Krt 519 Uehts dAto] WAy
5_

Hc(2® 5-B). £3], FOVYl| th=9] F<5 w4
A7t EAEL A5 L A=7E A A FHek

CBCT #A= =& At &t 4ozl A
projection datag 7FA|aL & A AdstngE &
% 5 A AU A G Ae AstAlz|=
= 2Y T Ao A o] WAYsHA] ks AlAlRt

o] ul %ato] Washc

3 A7 et TE 13392 axial image(S
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F)oA L&F A(ring artifact)o] VR b= 4
Solu ] ALY A/SE HFF o7 QA dfofst
th1¥ 5-C,D).

CBCT+ o2 A|ajEofolA|
A EAE 7R3 Qo T3 SHAIFE 71| AL Q)L
712 CT9} v wate] CBCT Ao Aozt A

283 4= 9l ol 7t

%] B7to] Aobglm, Atjom e ujgo] Su
e BRI} PAT TBHFS Bl EF |

m ol3t9] THAYES Holn] AHele FFEZ ol &
SJolAE CBOT @AF 420 A4 W 84S o 4
o170 Bt

=

I8y, CBCT AH]+= 7] CT AH[7} fan beam
o] X% 9= vijgH HE7|E AMSSh=dl Bls|
HEY XA&T 2219121 HHe] HE7|E AR
O B2H 4~5Hf o)/ Fe] AARA o] HAYE|o] AlSTl
AeH)7F RolR= Btz Qe 2k Eafiso] Utk
CT Aol vlgto] Wolz|= A HRATHIH 6).
71 Avt AxAof| gigk 2=rF WA vehe 94
ot EAS YEpT

Open beam
geometry

Fan beam
geometry

T2l 6. AIZHHEARM HHH A|Q] J|Z CT(fan beam)®t CBCT(cone-
beam)2| H|W(ZEX{: Choi YS, Kim GT, Hwang EH. Basic
principles of cone beam computed tomography. Korean J Oral
Maxillofac Radiol. 2006; 36: 123-9.)
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T2l 8. CBCT MEBAH| AR RH|H(HZ=2|AMH)

A. Pax-Zenith3D(H}E!), B. RAYSCAN Symphony V(2|0]), C. DINNOVA3(ZH|Z),
D. Alphard3030(Asahi Roentgen), E. KODAK9500(Carestream Health),

F. I-Cat(Imaging Sciences), G. CB MercuRay(Hitachi Medical)

EZH CBCT Av|9] FHdE719 A717F Aleks] of olejof JBA| =8}, o, A5e), HEs
ojmz HYF ol Aot &, 24 Yo g o] AREI AH2H
7). 53] wst GAollA rudg, wehddt ofet

5. X|zp20fo| X f‘47l?ﬂ4 x]ﬂOﬂ “HUP OIX}%@%] B wARE

CBCTE 71 CTuth Arhd oz we daft /b a7k 37k za o
2, AZAY BE I i) Tl g FelA] A4 3L FFsolxl CBOT Akl )

WEST Sol}, 9] Sgdoks ASUE AR BAHo} 7l HEel A ¥ W 5% Fhuw
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1. TLHED CBCT M2TH| Al HIWE(ZME EIE: W22 HZS|AL HIS. ARQ0| FEXH2Z OIE  98)

NZ=H PaX-Zenith3D RAYSCAN Symphony V. DINNOVA3 Alphard3030 KODAK9500 |-Cat CB MercuRay
HZ 3|AHY (Z)H}El @d0] (F)EH= Asahi Roentgen Ind. ~ Carestream Health, Inc. Imaging Sciences Inter.  Hitachi Medical Sys.
ER(EETS @HiET2lor  H26I0[Q8, RAYEIE HDX Corp.(BHOHE)  SMOZTIMY  AojAEZEAFRIL Mojs{jolZZlor  FouCZ
ETHIOIKI vatechkorea.com raymedical.com willmed.co.kr asahi-xray.co.jp  carestreamdental.com imagingsciences.com  hitachimed.com
gray scale 14 bit 14 bit 14 bit 14 bit 14 bit 14 bit 12bit
Bj|

1,800 x 2000 x 1,850 1,424 x 1,685 x 1,960 1,591 x 1,667 x 1,900 2,020 x 1,812 x 1,950 1,730 x 1,730 x 2,380 1,220 x 1,260 x 1,770 1,900 x 2,000 x 2,250
WxDxH (mm)

image detector flat panel detector flat panel detector flat panel detector flat panel detector flat panel detector flat panel detector  1.14+CCD Camera

rotation per scan 1 1 1 1 1 1 1

pre-installed EasyDent (2D), Will-Master,

Softvare EZDPIUs(3D) Xelis Wil-Capture ACR,AsahiVision KDIS I-Cat Vision CB Works
scan time (sec) 15 ~ 24 2 T~ 17 12~28 5~ 29 10
mA 4~10 4~10 4~10 5~ 158) 2~15 3~5 2~15
kv 50 ~ 120 60~90 50 ~ 120 60 ~ 110(85) 60 ~ 90 120 60 ~ 120
scan diameter (cm) 5~ 24 15 20 51~ 206 8 ~ 16(23) 5~19
sean height (om) 5~ 19 18 19(3030D), 15(25200) 5.1 ~ 179 18 6~17 5~ 19
slice width (mm) 012 ~ 04 0.19~0.38 015 ~ 04 0.1 ~39 02 ~ 06 012 ~04 0.1~04

Z7VE9le), CBOT Al whighu} Zo/moa & Agow B781a F7okelnine)o] sjnstd 1z
97} 2891 CBCT Aul(Lukoz 2k ghaledel:  of tiat majAelo] odake Al 4 ol AL, 2
small field—of-view(FOV)2t CBCT g4 229 7fda} Ay 2)Swo] gkt o #Ae] 4
(Yekxo@ 2 WAl large FOV)E H5E 4 0] whglo] oJgh Zolgkar 3 4 gleh, it A4
olth, ZFEYT} heE oA F2 AgEolRE  oF Lro zapMm Al Ale) o5 GArAlE %
CBCT A£4u]9) Alopu| e} AujAze & 13t &8 Z7H7|3, g4te] AL AL 4 Aok &
1% 8o A9} 2k Xupollof ] F2 AMREoIRE & CBCT HAMe] BHEol| QoA whaAk) chaT
shi-ghl Ho] A4 CBCT AH|9] 2R AW o o A dieane sjyshy 22ESL ofsfd 4 gl
oFst] AWBAA; B QoA Aejr] HhS oF 54 o] Wasith CBCTE Aidos we )
3= el 71, AR TeAEet o s SO 4

AS 7pAn, E3 oA g mER L7kt

ot ejof o] X ZojA o] ARGHIEL oro @ Ak 27}

o, 2= Rl T Ee

CBCT 94| 7| CT vlaLsfo] v W2 5=
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