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Transverse Measurements and Their Correlations in the
Posteroanterior Cephalometry and 3-dimensional Computed
Tomography

Na-Yeon Kim', Hyung-Seog Yu', Sang-Hwy Lee*, Kee-Joon Lee’

Departments of "Orthodontics, *Oral and Maxillofacial Surgery, School of Dentistry, Yonsei University, Seoul, Korea

Purpose: The aim of this study was to find the correlation of transverse measurements obtained from 2-dimensional
posteroanterior (PA) cephalogram and 3-dimensional computed tomography (CT).

Methods: The subjects were 40 adult patients (25 males and 15 females, mean age: 22Y 8M) in Yonsei University
Hospital with the diagnosis of skeletal Class III malocclusion. Transverse dimensions measured in PA cephalogram
were correlated with respective measurements in CT.

Results: Maxillary width (J-J) in PA had significant correlation with all maxillary transverse dimensions in PA and CT,
while mandibular width (Ag-Ag) in PA did not show significant relation with mandibular measurements in CT. None
of the measurements was found associated with the mandibular 1* molar width (L6a-L6a). Alveolar bone width of Mn
canine (L3a-L3a) in CT was correlated with intercanine width of mandible (L3-L3) in PA.

Conclusion: This study indicates that maxillary width (J-J) of PA may represent the maxillary alveolar transverse
dimensions in CT, whrereas mandibular width (Ag-Ag) in PA may not be a useful indicator of mandibular basal arch
width. Instead, mandibular intercanine width (L3-L3) in PA may represent the alveolar bone width of mandibular
canine area.
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2. Method

D &9 i
(1) AR FHEARA AR (Posteroanterior view, PA)
A X apefehE o AR ol Al CRANEX 3+
Ceph (Soredex, Helsinki, Finland)E ©]-8-3}o] F.F.D. 5ft,
73-77 KVp, 6.10 Ma, ==A17F 0.8-1.3%9] 2702 &
ol i o w Hejsoitt.

(2) AT} S54RI #Y(Computed tomography, CT)

At X2t e g QAo gatol] A% Light
Speed VCT XT (GE Medical System, Florida, USA)E ©]
45}o] high-resolution bone algorithm, 512x512 ma-
trix, 120 KV, 200 mA, 6 mm/sec table speed®] 2713}
oA, 1 mm FA9 A&21 Sod A Y 9G-S A48t
Aot 2A}= Frankfort horizontal (FH) lineo| B}=3} 4=
g o|Fu, FHE FAAMo] CT HFAX ] A=53F A8t
T YAl oH, SR ERE Slok slof o|27]7t
Al FfEo] 2s] e =5 51l

2) A%

PAS]| A #1278 PACS (Picture Archiving Communica-
tion System) Aol A PiViewSTAR 5.0 (Infiniti Co., Seoul,
Korea) 313 0 & 245 caliper 7|52 o]&dto] 24
A&k

CT9] A%oll= 1.0 mm T2 Digital Imaging & Com-
munication in Medicine (DICOM) Tt¥ & A 2158
o AgBsATt. NG AT B EAL 3AAGA &
ZE9 o] V works 4.0¥ (Cybermed Inc., Seoul, Korea)
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(1) PA% AIZA (Fig. 3)
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@ Um (the most lateral point of upper 1* molar): &5
= g Al THA] g el 29j54
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Fig. 1. 3D model rendering by V
works. Multiple planar reformat
mode shows axial, coronal, and
sagittal views.

Fig. 2. Shade surface display mode (SSD): SSD could rotate 3D model at any kind of angles.
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Fig. 3. Landmarks used in PA.
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Fig. 4. Linear measurements used in PA.

(® U3a (alveolar bone point of maxillary canine area):
ot 2 AAX A P F9l9] X 2E ASA.

@ L3a (alveolar bone point of mandibular canine
area): Sfot -9 AX| A Pl F9)of X 2E A%
A,

(® Lb6a (alveolar bone point of mandibular 1% molar
area): SFof 25 A1eEA] o] AT A3k £-919]
A 25 AZA.

(® Ag (antegonion): antegonial notch2] 2|44

@ Go (gonion): sF7+e] A3

(2) CT4 A=A (Fig. 5)
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A. Alveolar bone width of Mx 1% molar (U6a-U6a)
B. Alveolar bone width of Mx canine (U3a-U3a)
C. Alveolar bone width of Mn canine (L3a-L3a)
D. Alveolar bone width of Mn 1% molar (L6a-L6a)
E. @ Maxillary width (J-J)

@ Bigonial width (Go-Go)

® Mandibular width (Ag-Ag)

Fig. 5. Landmarks and linear measurements used in CT.

o2 3ty o] A7t 27O AlZHE 23] A&t Wit lar bone widthE B9 oh= PAAS] AIZA] oG dofr
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1,2).
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Table 1. Pearson correlation coefficient in maxillary measurements of PA and CT

PA CT
PA Maxillary width ~ Intermolar width Intercanine width urﬁiltvlf glfall;tb I;)ll(;fa . “Il\il&/&o(l)e;rcgg;ﬁae
a-n (Us-U6) (U3-U3) (Um-Um) (U3a-U3a)
Maxillary width (J-J) 1 0.603" 0.355* 0.698" 0.391*
Intermoalr width 0.603" 1 0.363 0.461" 0.141
(Um-Um)
Intercanine width 0.335" 0.363" 1 0.125 0.002
(U3-U3)
*p<0.05, 'p<0.01.
Table 2. Pearson correlation coefficient in mandibular measurements of PA and CT
PA CT
PA Mandibular Intermolar Intercanine Bigonial width Alv‘;fgtlﬁl;’?(l)g € Alveolar bone p. gonial width
width width width of (Go-Go) molar width of canine (Go-Go)
(Ag-Ag) (Lm-Lm) (L3-L3) ey (L3a-L3a)

Mandibular width 1 0.341* 0.331* 0.374* 0.222 0.309 0.723"

(Ag-Ag)
Intermolar width 0.341* 1 0.371* 0.281 0.072 0.337* 0.407"

(Lm-Lm)
Intercanine width 0.331* 0.371* 1 0.215 -0.075 0.459" 0.254

(Lm-Lm)
Bigonial width 0.374* 0.281 0.215 1 0.020 0.076 0.610"

(Go-Go)

*p<0.05, 'p<0.01.

width (Ag-Ag)= CTAH] bigonial width (Go-Go)E A 9]
8131, Ui 2] PASHCT] 94 AZx|7ke] A okt
7208 YePth(Table 2).

2. CT/9 A stete] Aldi+4] 9 AX] F99] AxE &

733 PAZY BA AlZA o] A

CTAYS] Arer Ax F9]¢] alveolar bone width (U3a-
U3a) B oFet Al 19742 alveolar bone width (L6a-
L6a)S BHE S & Sl EAF SR Fovt PAY] AEA
= EAEHA] Fore, CTAS] Aot Al 1Hi++4] F¢19
alveolar bone width (U6a-U6a) 9 CTAFS] shet AA]
9] alveolar bone width (L3a-L3a)oll 3+ 37 W4l
T o] 18 4= QU it

Arel Al 1A K9] alveolar bone width=7.543+
0.481 x PA maxillary width+0.053 X PA intermolar
width of Mx (R*=0.490)

stel A X E9] alveolar bone width=2.806+0.126 X PA
intermolar width of Mn+0.592 X PA intercanine width

Table 3. Multiple linear regression analysis for describing
factors to alveolar bone width of Maxillary 1% molar in CT

Unstandardized
coefficients
Significance
B Standard
error
Constant 7.543 6.597 0.260
PA macxillary 0.481 0.107 0.000*
width (J-J)
PA intermolar 0.053 0.124 0.672
width of Mx (Um-Um)
*p<0.05.

of Mn (R*=0.243) (Table 3, 4).

Vanarsdall-& A} stef 7ko] 314 BLzslo] o1& AH A,
284, oA, o4 g9lo® LR om ¥ Gottlieb
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Table 4. Multiple linear regression analysis for describing
factors to alveolar bone width of Mandibular canine in CT

Unstandardized coefficients

Significance
B Standard error

Constant 2.806 7.070 0.694
PA intermolar 0.126 0.101 0.219
width of Mn

(Lm-Lm)
PA intercanine 0.592 0.235 0.016*
width of Mn

(Lm-Lm)
*p<0.05.
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