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ABSTRACT

The reliability of the measurements of the lateral
cephalometric radiograph simulated from

cone-beam CT

Ji-Young Kang

Advisor ! Prof. Sung-Hoon Lim, D.D.S., M.S.D.
Department of Dentistry

Graduate School of Chosun University

The 3-dimensional approaches for the diagnosis and analysis of the
dentofacial area are becoming more popular in accordance with the
development of cone-beam CT (CBCT). The purpose of this study was to
evaluate the reliability of the measurements of the lateral cephalometric
radiograph simulated from CBCT by comparing with the digital lateral
cephalometric radiograph, and to evaluate the possibility of the clinical
application of the lateral cephalometric radiograph simulated from CBCT. 20
patients whose soft tissue external auditory meatus could be identified in
CBCT images were selected, and both the CBCT and digital lateral
cephalometric radiographs were taken. Differences between the measurements
of both the lateral cephalometric radiographs were tested by paired 7 test.
Among the 23 measurements used, only Ul-FH, Mx6 to PTV,
maxillomandibular difference showed statistically significant differences

between the CBCT and digital lateral cephalometric radiographs. In

- iv -



conclusion, the lateral cephalometric radiograph simulated from CBCT can be
used for some cephalometric measurements not using porion, PTV, condylion

as a landmark.

Key words: cone-beam CT, lateral cephalometric radiograph,

cephalometric analysis
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(1) CBCTY #9

CBCT 2714 (CB MercuRay, HITACHI medical Corp., Osaka, Japan)Z o]&
3to], 15ecm A ok¥ 9 (field of veiw, ©]3F FOV), 15mA, 120kV, scanning time

96%, 0.3mm 45 FA=Z A5 dF F9S A6

(2) SR FRASPAAAL ] 29

A" FERASYALAALY 29 7] (Cephalometric Equipment PM 2002 Proline,

Planmeca, Helsinki, Finland)2 &% FEAZHAAALNS 9. 29 A
AN H5 earrods WA AxA ok AYste FRE

AT Aol Z sk

Hod Al BALA Y H ear-rod TAEF 9 A& 150cm, ear rod FHEH ZE

F A8+ 135cmeolR o, #AF 12mA, FHY 70~80kV, ==+ 0.8~1.6

x99 Aoz HYs A, YAAAHE CR JHAEES ol &3le HYGsi o

THAES] 2R S AAA PACS ABel AA skt

(3) CBCT dlolH 2% H S5 FHASFALAL A2
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toolZ ©]&3le] 100 mme 7|FAo] FHHEE T T capture toolx Al-&3}o]

CT ceph& JPEG file 2o =2 A3} th(Fig. 2).

(4) 25 SRAZwWALAALA ] JPEG H g

o

WAL #9722 Z9" A2 STARPACS PiViewSTAR
(INFINITT, A%, tdavl=)el= viewer program< %3] &<d o™, 100 mm
o 7EdE THAZ ZHelA JPEG file® W 3al tH(Fig. 2).

A
W3E F imaged A B4 Y3 V-Ceph 4.0(CyberMed, A2, vl
43

SNA, SNB, ANB, FMA, Ul to SN, Ul to FH, IMPA, Interincisal angle, A
point-N Perpendicular(mm), Wits, Palatal Plane Angle, Articular angle, Gonial
angle, ANS-Menton, N-ANS(LHP), PNS-N(LHP), Mx 6 to PTV(mm),
FMIA, Ant. Cranial Base(mm), Saddle angle, Convexity of A point(mm),

Maxillomand. Diff, Ramus height(mm).

R BRASPAAAQL AZe AANE FE A YA 1099 hFAE



Aelslo]l A} digitizing e Al W3 = method errorE Dahlberg’s formulaZ %
£3to] AbEeklrh. Dahlberg’s formuladl X X2 3 WA AFAoli, A= F

WA AZFH ol n& WE AZFE mEFo|r)

X, —Xy)°
Me=
27
Dahlberg’s formulaZ A #3}o] Table 13 #& A3S Ay, = A= g2
1370 ¢] #H++ 22+ digital ceph ol A 1.15°, CT ceph oA 1.40° = el
3, Aol A= FE 8ol HF 9 xFE= digital ceph ol Al 0.6lmm, CT ceph

)

ol A 0.98mm= EFRE T}

Table 1. Method error according to Dahlberg’s formula

Digital CT Digital CT
Measurement Measurement
ceph ceph ceph ceph
SNA (deg) 0.5 0.8 Wits 1.8 15
Palatal Plane Angle
SNB (deg) 0.4 0.7 0.8 14
(deg)
Articular angle
ANB (deg) 0.5 0.5 1.6 14
(deg)
FMA (deg) 0.8 1.1 Gonial angle (deg) 0.8 0.9
Ul to SN (deg) 1.7 1.6 FMIA (deg) 1.3 2.6
Ant. Cranial Base
Ul to FH (deg) 2.2 14 0.2 0.5
(mm)
IMPA (deg) 15 2.0 ANS-Menton (mm) 0.3 0.7
Interincisal angle Ramus height
2.3 2.5 0.9 0.9
(deg) (mm)
N-ANS(-LHP)
Saddle angle (deg) 0.5 1.3 0.3 0.9
(mm)
A point - N PNS-N(--HP)
0.7 1.1 0.6 0.7
Perpend (mm) (mm)
Convexity of A Mx 6, to PTV
) 0.8 0.4 1.1 2.6
point (mm) (mm)
Maxillomand. Diff 0.8 0.9
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Ir A+ A3

209 9] digital ceph w3 CT ceph ol A]

23 Table 29 2ok i F-29 AZ 52 FAALE Fo3 AolE HolA
ki, F 239 & T 3 FEoAAN FF AolE BHAT 34 FELS
Ul-FH(°), Mx6 to PTV(mm) ¥ maxillomandibular difference$]

2} 7}y paired testE A8ty o,

Bland-Altman plotall A= 2429 plotoll Al Adoly A 7|75 HolA

A3 E=n FRASYAIAAZ S Adobe photoshop Pro(Adobe, San
Jose, CA, USA)E ol &ato] FHS A Hs%ct” Ear-rod 243 #ds}o]
27 J& A E T AR Y qolA 2 FEREE 4ATE &9T
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Table 2. Mean and SD values of the measurements for the CBCT and digital

lateral cephalometric radiographs

Digital ceph CT ceph
Variables (n=20) P value
Mean SD Mean SD

SNA 80.16 3.47 79.79 390 382

SNB 76.38 3.09 76.31 343 .840

ANB 3.77 2.73 3.49 2,51 114

FMA 29.53 575 2948 597 .848

Ul-SN 105.13  10.81 106.07  11.42 .108

Ul-FH 113.60 11.83 11499 11.66 .002°

IMPA 91.56 7.27 91.67  8.78 867

Interincisal angle 12531 13.44 12386 15.21 .086
A point to

N-perpendicular(mm) -1.49 2.74 -119 317 .346

Wits -3.96 3.48 -3.99  3.67 953

palatal plane angle 1.83 3.35 1.78 3.62 794

articular angle 150.28 591 150.35 691 920

Gonial angle 122.87  5.38 12299  5.38 795

ANS-MENT 69.50 477 69.68  4.46 603

N-ANS 56.29 3.18 56.27 242 950

PNS-N 53.49 3.66 5327 311 318

Mx6 to PTV(mm) 1199 441 13.37 477 039"

FMIA 58.91 8.69 58.85  9.90 919

Ant.cranial base(mm) 67.49 3.61 67.86  3.28 074

saddle angle 12487 464 12522 4.98 458

convexity of A point(mm) 4.11 3.61 3.70 3.13 113

Maxillomandibular difference  28.32 5.68 27.69 5.70 .047"

Ramus height(mm) 44.74 4.70 4393 450 .060

P < .05
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Fig. 1. To set ear-rod position of the Rt. and Lt. side in the skin volume
image state (A), and to re-evaluate the ear-rod position in the bone volume

image state (B).
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Fig. 2. A. The lateral cephalometric radiograph simulated from CBCT, B. The

digital lateral cephalometric radiograph.
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Fig. 3. Bland-Altman plot for variables. The x-axis shows the mean of the

results of the two lateral cephalometric radiographs,

whereas the y-axis

represents the absolute difference between the two lateral cephalometric

radiographs

(Digital ceph

CT ceph).

The limits of agreement (mean

difference * 1.96 standard deviation) are indicated by horizontal lines.
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Fig. 4. The superimposition of the two images using Adobe Photoshop Pro.
The superimposition showed that the hard and soft tissue of the two images-
the CBCT and digital lateral cephalometric radiographs- were almost the
same. A. The CBCT lateral cephalometric radiograph, B. the digital lateral

cephalometric radiographs, and C. The superimposion of the two images.

CHOSUN.DEES . Hi

18



	I.  서   론
	II. 연구 방법
	1. 연구 대상
	2. 연구 방법

	Ⅲ. 연구 성적
	Ⅳ. 총괄 및 고안
	Ⅴ. 결  론
	참고문헌

