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Fig. 1. Anatomical landmarks used in this study
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1. Nasion (N) : The junction of the frontonasal su-
ture at the most posterior point on the curve at
the bridge of the nose.

2. Sella (S) : The center of the pituitary fossa of
the sphenoid bone determined by inspection.

3. Orbitale (Or) : The lowest point on the average
of the right and left borders of the bony orbit.

4. Porion (P) : Anatomical porion. the most su-
perior point of external auditory meatus.

5. Articulare (Ar) : The point of intersection of the
inferior cranial base surface and the averaged
posterior surfaces of the mandibular condyles.

6. Gonion (Go) : The midpoint of the angle of the
mandible
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7. Menton (Me) : The most inferior point on the
symphysial outline.

8. Gnathion (Gn) : The most inferior and anterior
point on the symphysial outline

9. Pogonion (Pog) : The most anterior point on the
contour of the bony chin

10. Anterior Nasal Spine (ANS) : The tip of the
median sharp bony process of the maxilla at the
lower margin of the anterior nasal opening.

11. Posterior Nasal Spine (PNS) : The most pos-
terior point at the sagittal plane on the bony
hard palate.

12. A Point (A) : The most posterior point on the
curve of the maxilla between the anterior nasal
spine and supradentale

13. B Point (B) : The point most posterior to a line
from infradentale to pogonion on the anterior sur—
face of the symphysial outline of the mandible.

14. Pterygomaxillary fissure inferior (Ptm) : The
most inferior point on the average of the right
and left outlines of the pterygomaxillary fissure.

15. Condylion (Co) : The most posterior superior
point on the curvature of the average of the
right and left outlines of the condylar head.

16. Basion (Ba) : The most inferior posterior point
on the anterior margin of foramen magnum.
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Table 1. T1 :first landmark identification
T2 : second landmark identification 1 week later
T3 : third landmark identification 1 month later

CHXIZEA 32A 25, 20024

Ti T2 T3
Conventional cephalometric radiography Cl(xy) C2(xy) C3xy)
Digital cephalometric radiography Di(x,y) D2(x,y) D3(x,y)

y
A
C3(x,y)
C3(y)
C2(x,y)
Cy)
Y »C1(x,y)
Ciy)
X
A 4
C3(x) C2(x) CI(x)

Fig 2. example of landmark identifications in conventional
cephalometric radiography

AZAR o2 72 it

g ASH A 4 A x FES}y HE
g 7ot w3 o A x AFEe xHEVE, v
FEey FE7)E FRG Aol & Atstd 2419
s REUAE Fesih(ad 2) 271 48 15
T QA ake T2-Tlx), T2-TUZE, 27] 2]
H 12 F AAEA 2aks T3-Tix), T3-Tl(y)&

EA RO QRETPAAA 2T DA LTS |

WAL A AR 0.2 7z ik AdA Y] HtE
g ex17ke] FATAR] HA L independent t-test
& AHg3l T

m. A7t

SINIES/IN=RE=
Al @0l Q1! (Table 2)

M
0l
X
i
0
Dl
E ==

z27] A 13 T A4PEA] x FEAAM(T1-T2(x))
= Articulare, Gonion, Nasion, Sella 5] 2217} 2
gke ] Menton, PNS, Basions°| & 238 Ve

82
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Table 2. Landmark identification errors at T2 and T3 in conventional cephalometric radiography.
T1-T2(x) T1-T2(y) T1-T3(x) T1-T(y)
Mean SD Mean SD Mean SD Mean SD
N 043 033 0.67 0.98 0.56 0.48 1.14 1.36
S 043 0.36 0.45 0.32 0.43 0.27 041 0.26
Or 093 1.78 0.87 0.87 1.02 2.07 092 0.81
Por 085 0.89 0.83 0.80 0.45 0.42 0.65 097
Ar 041 0.26 0.66 0.38 093 2.27 0.44 0.37
Go 0.42 0.32 0.67 0.61 0.39 0.29 0.64 056
Me 1.18 1.08 041 0.30 0.81 0.75 043 0.21
Gn 0.81 054 0.33 0.27 0.73 0.40 052 0.40
Pog 0.57 0.50 1.08 0.76 0.40 0.34 0.9 0.78
ANS 0.69 0.80 0.45 0.36 0.81 0.78 0.35 0.25
PNS 1.14 098 0.35 0.29 141 0.59 0.36 0.27
A 0.78 097 041 0.33 0.86 0.9 069 0.58
B 057 047 1.39 0.9 0.68 0.50 212 2.36
Ptm 0.49 0.49 1.24 1.30 0.39 0.35 1.83 1.85
Co 0.69 052 094 0.76 0.73 041 1.15 1.05
Ba 093 110 1.09 0.98 055 0.37 0.87 091
dimension of errors : mm
Table 3. Landmark identification errors at T2 and T3 in digital cephalometric radiography.
T1-T2(x) T1-T2(y) T1-T3(x) T1-T3(y)
Mean SD Mean SD Mean SD Mean SD
N 0.23 0.17 0.33 0.30 031 021 045 0.48
S 0.39 0.24 0.39 023 042 0.30 048 0.39
Or 0.75 092 0.44 048 0.44 0.26 0.37 0.25
Por 067 056 0.4 0.56 043 0.37 0.69 0.44
Ar 0.29 0.27 0.83 1.14 0.30 0.22 051 041
Go 0.61 0.4 053 043 0.8 064 0.9 093
Me 1.09 0.81 0.33 0.19 1.10 084 0.33 0.26
Gn 071 058 0% 0.63 0.83 0.63 0.65 0.87
Pog 0.46 0.46 1.28 1.29 049 0.36 1.27 121
ANS 093 1.19 0.39 0.35 0.48 0.35 0.33 0.29
PNS 0.82 098 0.39 0.29 0.40 0.49 0.35 0.20
A 0.74 0.83 0.83 0.77 0.37 0.44 0.79 053
B 0.63 0.62 1.85 1.76 057 0.4 143 1.16
Ptm 051 051 164 161 0.60 0.40 1.13 1.20
Co 0.63 048 0.53 047 041 041 041 0.36
Ba 0.73 0.60 0.68 0.68 0.54 0.38 051 0.40

dimension of errors : mm
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Table 4. Independent ftest of x coordinate errors at T2 between conventional cepahlometric radiography and digital

cephalometric radiogrphy

conventioal T1-T2(x) digital T1-T2(x) sig
Mean SD Mean SD
N 0.43 0.33 0.28 0.17 NS
S 0.43 0.36 0.39 0.24 NS
Or 093 178 0.7 092 NS
Por 0.85 0.89 0.67 0.56 NS
Ar 041 0.26 0.29 0.27 NS
Go 042 0.32 0.61 0.54 NS
Me 118 1.08 1.09 0.81 NS
Gn 081 0.54 0.71 0.58 NS
Pog 0.57 0.50 0.46 0.46 NS
ANS 0.69 0.80 093 1.19 NS
PNS 1.14 0.98 0.82 0.98 NS
A 0.78 0.97 0.74 0.88 NS
B 057 047 0.63 0.62 NS
Ptm 0.49 0.49 051 0.51 NS
Co 0.69 0.52 0.63 0.48 NS
Ba 0.93 1.10 0.73 0.60 NS
dimension of errors : mm ,NS : not significant, * : p<0.05 , *% : p<0.01
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Table 5. Independent ttest of y coordinate errors at T2 between conventional cepahlometric radiography and digital

cephalometric radiogrohy

conventional T1-T2(y) digital T1-T2(y) sig
Mean SD Mean SD

N 0.67 098 0.33 0.30 NS
S 0.45 032 0.39 0.23 NS
Or - 087 0.87 0.44 0.48 NS
Por 0.83 0.80 0.4 0.56 NS
Ar 0.66 0.38 0.83 1.14 NS
Go 0.67 0.61 0.53 0.43 NS
Me 0.41 0.30 0.33 0.19 NS

Gn 0.33 0.27 0.9 0.63 *
Pog 1.08 0.76 1.28 1.29 NS
ANS 0.45 0.36 0.39 0.35 NS
PNS 0.35 0.29 0.39 0.29 NS
A 041 0.33 0.83 0.77 NS
B 1.39 096 1.85 1.76 NS
Ptm 124 1.30 1.64 1.61 NS
Co 094 0.76 0.53 047 NS
Ba 1.09 098 0.68 0.68 NS

dimension of errors : mm, NS : not significant, * : p<0.05 , ** : p<0.01

Table 6. Independent t-test of x coordinate errors at T3 between conventional cepahlometric radiography and digital

cephalometric radiogrphy

conventional T1-T3(x) digital T1-T3(x) sig
Mean SD Mean SD

N 0.56 048 0.31 0.21 NS
S 043 0.27 042 0.30 NS
Or 1.02 207 044 0.26 NS
Por 045 042 043 0.37 NS
Ar 093 2.27 0.30 0.22 NS
Go 0.39 0.29 085 064 *
Me 0.81 0.7 1.10 0.84 NS
Gn 0.73 0.40 0.83 0.63 NS
Pog 0.40 0.34 049 0.36 NS
ANS 0.81 0.78 0.48 0.3 NS
PNS 141 0.59 0.40 0.49 3
A 0.86 0.90 0.37 0.44 NS
B 0.68 0.50 057 0.34 NS
Ptm 0.39 035 0.60 0.40 NS

Co 0.73 041 041 0.31 *
Ba 0.55 0.37 0.4 0.38 NS

dimension of errors : mm, NS : not significant, * : p<0.05 , ** : p<0.01
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Table 7. Independent t-test of y coordinate errors at T3 between conventional cepahlometric radiography and digital cep-

halometric radiogrphy

conventional T1-T3(y) digital T1-T3(y) sig
Mean SD Mean SD
N 114 1.36 0.45 0.48 NS
S 0.41 0.26 0.48 0.39 NS
Or 0.92 081 0.37 0.25 *
Por 0.65 097 0.69 0.44 NS
Ar 044 - 0.37 0.51 041 NS
Go 0.64 0.56 0.9 ’ 0.93 NS
Me 0.43 0.21 0.33 0.26 NS
Gn 052 0.40 0.65 0.87 NS
Pog 095 0.78 1.27 1.21 NS
ANS 0.35 0.25 0.33 0.29 NS
PNS 0.36 0.27 0.35 0.20 NS
A 0.69 0.58 0.79 0.53 NS
B 272 2.36 1.43 1.16 NS
Ptm 183 1.85 113 1.20 NS
Co 115 1.05 041 0.36 *
Ba 0.87 091 051 0.40 NS
dimension of errors : mm, NS : not significant, * : p<0.05 , ** : p<0.01
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- ABSTRACT -

The comparison of landmark identification errors and reproducibility
between conventional lateral cephalometric radiography and digital
lateral cephalometric radiography

Yang-Ku Lee, Young-ll Chang, Won-Sik Yang

Department of Orthodontics, College of Dentistry, Seoul National University

The purpose of this study is to evaluate the reproducibility and errors in landmark identification of conventional lateral
cephalometric radiography and digital lateral cephalometric radiography. ]

Fifteen conventional lateral cephalometric radiographs and fifteen digital lateral cephalometric radiographs were selected
in adults with no considerations on sex and craniofacial forms. Each landmark was identified and expressed as the
coordinate (%, y). The landmarks were classified into 3 groups. The landmarks of the first identification was T1, identi-
fication after one week was T2, and identification after one month was T3.

The mean and standard deviation of identification errors between replicates were calculated according to the x and v
coordinates. The errors between first identification and second identification were expressed as T2-T1(x), T2-T1(y) and
those between first identification and third identification were expressed as T3-T1(x), T2-T1(y). Each was divided into
conventional lateral cephalometric radiography and digital lateral cephalometric radiography. The independent ¢~ test was
used for statistical analysis of identification errors for the evaluation of reproducibility.

The results of this study were as follows ;

1. Generally, the mean and standard deviation of landmark identification errors in digital lateral cephalometric radiography
was smaller than those of conventional lateral cephalometric radiography.

2. Only a few landmarks showed statistically significant difference in identification error between conventional lateral
cephalometric radiography and digital lateral cephalometric radiography.

3. The enhancement of image quality didn’t guarantee decrease in landmark identification error and didn't affect tendency
of landmark identification error.

KOREA. J. ORTHOD. 2002 : 32(2) : 79-89

% Key words : Conventional lateral cephalometric radiography, Digital lateral cephalometric radio-
graphy, Landmark, Error
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