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Abstract (J Korean Assoc Oral Maxillofac Surg 2010:36:78-86)

Accuracy and reproducibility of landmark of cone beam computed tomography (CT)
synthesized cephalograms

Dae-Keun Kwon?, Seung-Ki Min*, In-Chul Jun?, Jun-Young Paeng?
'Department of Oral and Maxillofacial Surgery, School of Dentistry, Wonkwang University, Tksan, Korea
*Department of Oral and Maxillofacial Surgery, Samsung Medical Center, Sungkyunkwan University, Seoul, Korea

Introduction: Cone beam computed tomography (CBCT) has various advantages and is used favorably in many fields in dentistry. Especialy,
CBCT is being used as basic diagnostic tool for 3-dimensional analysis in orthognathic patient. Two-dimensional cephalograms can be synthesized
from CBCT digita imaging and communications in medicine (DICOM) data. In this study, conventional cephalograms and CBCT were taken simul-
taneously, and representative landmarks were located and analyzed in its accuracy and reproducibility.

Materials and Methods. Ten patients who had orthognathic surgery in Wonkwang University Dagjeon Dental Hospital participated in this study.
For each patient, CBCT and conventional cephalogram was taken. By using Ondemand (Cybermad, Korea), 2-dimensional cephalograms was estab-
lished on CBCT. In addition, 19 landmarks were designated and measured by 3 orthodontists twice a week. After these landmarks were transferred to
acoordinate, distance of landmark and axis, standard error, distribution degree were measured, compared and analyzed.

Results: Comparing the CT ceph group and conventiona cephal ogram group, CT ceph group had shown shorter distance of landmark and axisin S,
Hinge axis, Bpt, Ba, Or, Corpus left. Standard error of the mean shows that CT ceph group has better reproducibility in Or, Corpus left, Hinge axis at
X axisand Na, U1R, U1T, Bpt, PNS, Ba Corpus |€ft, Hinge axis at Y axis. In both groups, mean error was less than 1.00 mm, no significant differ-
ence were found between CT ceph group and conventional cephalogram group in all measurements. Furthermore, comparing two groups, each 17
landmarks out of 19 had its characteristic in distribution degree.

Conclusion: No significant difference were found between CBCT composed cephalographic radiograph and conventional cephalograghic radi-
ograph, clinical application may be possible if improved.

Key words: Cone beam computed tomography (CBCT), Lateral cephalogram, Landmark
(B2 2010. 1. 13/ 1A58L 2070. 1. 27 / X482 2010. 2. 23 / AMEE L 2010. 3. 23)

.M =2 o & SEFRASYAAARY A FHS T 9 5

Zo] Aol & A7 ol H 1, AUt AR O E &

TR A WAL AR S 1931 Broadbenttel] 23] A7 ® S 7HRth o] AL 23k 9] W FA A 7ERE EA
oY R FGNA £ A7 S E AFAT & o QA5 ZHAA HHY, o)y s Labe A e &
E 98l da ArEEH ST 28y TR A GAAAR A oty g e S AN E Al 7)o }E ZfolE B
& 3940 YA FZES 2397 HHd £YstE A ojAl Bl felo] Hrh I HF AYH F o] FREL
ol B2 Azl Hr} Ao RAEE AFYE ofrE 5 ) AR o] wet BEEE FEHE HolA H, o] 9
4z SHYE F2EE @QE% gojrg A fot. F54f
35710 42 A] ZH o) 9250 AARA AR o] ) A A S AR &] 735 o] W] A] & 5 3}
WA A opole 9] 7} 4T A FH A HYPEE Ao A B G
ggpgtzgw?g%rgaaﬁgﬁaxillofacial Surgery Samsung Medical Center TS AW FAA FEEE FA W AE 4
50 |rwon-dong, Kangnam-gu, Seoul, 135-710, Korea st o] B A A drh o]y A A E B
TEL: +82-2-3410-6424 S, FHAS WAL o] TR AR ZAHFA o
el hpaeng@gnel.com gel AL Eo e e 12ke] e 243 AL

78



Cone beam computed tomographyE BHAIEl T2 72 SIAMMAIZIONA Sl 2 HZE Q| &

3]
24 =

rﬁi'
)

o Nlﬂl
N

e

ofr

o

f
2,
=)

—|~
=l
o,
)
=]
N
)
N
s
olr
ob
N ogg

& To

Mo fe
o &

L
ol 3

3%} €l computed tomography (CT)+= 2214 ©
ol efieh, JAHA ARE Az FET 5
A FE2E Abele T I MO 7 2
qde TS E} T7Ho}uﬂﬂo] gzﬂq
o

ol i

——
X -z of

2 £ 1o o 1 rlo 1o o>

,d
O

_>g

N

N

e xo

FE
ol of 2L 2 of
fd BT oo Ob

E
¥
iy
2 _m_
N
_‘>i
[o
OHH
of
L
21_,
o
o
o
AL R ox it o

m N B
of h
ol

£

=
<
AR
o
I’n o
n
i)
o i
_|_’4
N
)
o,
i
[e]
o
-Ll
M
o
N
N
ofr
e
»
2 o 2 N |

mE
)
olr

4 WE Fo]7} 1% olael 24 7he] 7

| AT 31l ol A 38 2
o A 74 0] 75 S A 9 XA £
o) Aol o) Ae] do) A stg
o A 2 B 2489 1
£33 o] vk

21 th.(high density foreign materia artifact) 7] 322 ©]
$)ol A 3 WALH BETA BA 7L ZA) s T R
st A7 AR BRI S vErd e
(partial volume effect)

# Lo = cone-beam CT (CBCT)7} Y& B EHA F1
TAGAIAR o) ZHaw AV, A B 7wl A
S 7T HA A 22 71E CTo Hl 3 A
vertical scanning procedureo] u}E soft-tissue facial mask<]
Az & Fu, LGN A artifacte] A, W& A
59 43< 72t CBCTE A9 CT2A B 43 L
7}A 392 A E itk T S oA CT datag @4 sl
&) FRFAPAAAA D FAD 279 PAAARR
olg3tel, 7)) ERF2 WAL

m[o
4
RO x2S

zz

T el F4 7
2 ZA 07 HAMA}O 2 HIALA B

o
. 1o

1

oot
o
il
I
1o, o
o >
yi9
421
>
>
v

iz 2

iy
==
>
-
=
M

Fig. 2. CT ceph.

Fig. 1. Digital ceph.
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3. Landmark HIZ(Figs. 3, 4)
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Fig. 3. Landmark. Fig. 4. Notation by X, Y coordinate.
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Cone beam computed tomography2
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Fig. 5. Scattergrams of each landmark in the two groups.
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Table 1. Distance from each coordinates to origin (mm)/
standard deviation (mm)

Landmark Digital ceph Landmark CT ceph

L1T 0.21 0.29 S 0.22 04
Na 0.22 0.43 uilT 0.24 0.32
S 0.24 0.31 Ar 0.53 0.69
uiT 0.24 0.36 Hinge axis 0.68 0.96

Pg 0.36 0.58 Bpt 0.68 1

Ar 0.46 054 L1T 0.82 0.62

Po 0.5 0.8 Ba 0.83 12
PNS 0.6 0.89 PNS 0.83 111
L1IR 0.64 1.06 Or 0.84 155
PM 0.66 0.88 Pg 0.85 0.89
UIR 0.68 0.93 L1IR 0.85 114
Me 0.7 1.01 UIR 0.87 1.05
Bpt 0.72 115 Corpus left 0.97 122
Hinge axis 0.85 144 PM 113 157
Ba 0.93 1.37 Me 12 1.28
ANS 0.95 13 Po 1.38 0.96
Apt 0.97 0.99 ANS 144 2.34
Corpus left 1.02 133 Na 1.56 171
Or 1.49 172 Apt 2.65 1.68
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Table 2. Comparison of the mean errors for Digital ceph and CT ceph landmark identification along X and Y axes
Digital Ceph error CT Ceph error

Landmark Coordinate Type of distribution Type of distribution  Difference P Value
(mm) (mm)
Na X 0.33(0.26) 0 0.19 (1.46) \ 0.14 0.997
Y 0.05 (0.41) 0.16 (1.27) 0.11 1
Or X 0.25(1.97) - 0.16 (1.27) (0] -0.09 1
Y 0.15(1.17) 0.16 (1.24) 0.01 1
ANS X 0.16 (1.26) \ 0.32 (2.44) \ 0.16 0.998
Y 0.13 (1.02) 0.17 (1.30) 0.04 0.999
Apt X 0.07 (0.53) 0 0.09 (0.66) 0 0.02 0.996
Y 0.17 (1.29) 0.40 (3.07) 0.23 0.999
UIR X 0.08 (0.62) / 0.13(0.98) / 0.05 0.993
Y 0.13 (0.98) 0.12 (0.96) -0.01 0.994
Uit X 0.35(0.27) 0 0.04 (0.33) (¢} -0.31 0.994
Y 0.04 (0.34) 0.03(0.23) -0.01 0.997
L1T X 0.04 (0.28) 0 0.11 (0.86) (¢} 0.07 0.991
Y 0.03(0.23) 0.07 (0.57) 0.04 0.981
L1IR X 0.09 (0.71) \ 0.13 (1.04) \ 0.04 0.996
Y 0.13(1.02) 0.13(0.98) 0 1
Bpt X 0.04 (0.28) | 0.04 (0.33) | 0 0.984
Y 0.17 (1.34) 0.15(1.17) -0.02 0.999
PM X 0.04 (0.29) | 0.07 (0.57) | 0.03 0.994
Y 0.14 (1.07) 0.24 (1.86) 0.1 0.995
Pg X 0.03 (0.20) | 0.04 (0.29) | 0.01 0.984
Y 0.09 (0.67) 0.16 (1.21) 0.07 1
Me X 0.14 (1.06) - 0.20 (1.54) - 0.06 0.997
Y 0.08 (0.64) 0.16 (1.21) 0.08 0.996
S X 0.05 (1.06) 0 0.05 (0.35) o 0 0.996
Y 0.02 (0.18) 0.04 (0.29) 0.02 0.994
PNS X 0.12 (0.96) 0 0.14 (1.07) o 0.02 0.999
Y 0.63 (0.49) 0.12 (0.89) -0.51 1
Corpus left X 0.18 (1.40) / 0.17 (1.32) / -0.01 0.999
Y 0.12 (0.95) 0.11 (0.85) -0.01 0.999
Ar X 0.07 (0.57) 0 0.09 (0.69) 0 0.02 1
Y 0.06 (0.43) 0.07 (0.53) 0.01 0.993
Po X 0.07 (0.52) o) 0.09 (0.69) 0 0.02 0.999
Y 0.10 (0.80) 0.21 (1.63) 0.11 0.997
Ba X 0.15 (1.16) 0 0.15(1.18) 0 0 0.997
Y 0.16 (1.20) 0.11 (0.86) -0.05 0.998
Hinge axis X 0.12 (0.96) 0 0.08 (0.58) (¢} -0.04 0.997
Y 0.18(1.88) 0.13(1.03) -0.05 0.999

*Denotes statistical significance (P<0.05).
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