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Fig. 1. The location of 32 lateral cephalometric landmarks.
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HrAIM AL enhancement AE0| 2
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Table 1. The definition of 32 lateral cephalometric landmarks.

Landmarks

Definition

Skeletal landmarks

S (Sella)
Po (Porion)
Ba (Basion)

HA (Hinge axis)

Ptm

Na (Nasion)
Or (Orbitale)
ANS

PNS

A (Point A)
B (Point B)
PM

Pg (Pogonion)
Me (Menton)

CL (Corpus left)
RD (Ramus down)

Center of sella turcica

Most superior point of external auditory meatus

Most inferior point of the occipital bone

Center of rotation of the condyle

Eleven o'clock position of the pterygomaxillary fissure

“V” notch of frontal and nasal bone

Most inferior point of the orbital contour

Tip of the anterior nasal spine

Tip of the posterior nasal spine

Deepest point between ANS and the incisal alveolus

Deepest point between pogonion and the lower incisal alveolus
Point where curvature changes between point B and pogonion
Most anterior point of the symphysis

Most inferior point on the symphyseal outline

Left point of a tangent of the inferior border of the corpus
Lower point of a tangent of the posterior border of the ramus

R3 Most inferior point of the sigmoid notch of the ramus

R1 Deepest point on the curve of the anterior border of the ramus

Ar (Articulare) Intersect of inferior cranial base and posterior surface of condyle
Dental landmarks

UIC Tip of the crown of the upper incisor

UIR Tip of the root of the upper incisor

LIC Tip of the crown of the lower incisor

LIR Tip of the root of the lower incisor

OP Midpoint between upper and lower 1st bicuspids or incisors

UMC Distal contact point of maxillary first molar 2mm above occlusal plane

UMR Distal buccal root of maxillary first molar

LMC Distal contact point of mandibular first molar 2mm below occlusal plane

UMR Distal root of mandibular first molar

Soft tissue landmarks

NT Most anterior point of nose tip
UL Most anterior point of upper lip
LL Most anterior point of lower lip
Pg’ Most anterior point of soft tissue chin

g Ad=E H7t

Zt AlZAdol el 5o AR A g 7 At
o] A& FAATY Al A9 FHdeviation) 2=
A5 A48 AA=E 39t enhancement A
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Fig. 2. The composing process of radiographic image.
A, Light image ;: B, middle image ; C. dark imags ; D, composed image.

Fig. 3. The enhancing process of radiographic image by QCl Pro.
A. Enhancement grade 1 B, enhancement grade 2; C. enhancement grade 3 D, enhancement grade 4.

(mm)

S Po Ba HA  Ptm Na Or ANS PNS A B PM Pg Me CL RD

R3 A1 Ar uic OP UMC UMR [IMC

Fig. 4. Deviatlons from the mean at unenhanced radiographlc image for each landmark (in millimeters, n=50).
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A A enhancement AT o W2
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Table 2. Comparison of reproducibility according to the degree of radiographic Image enhancement for each landmark

(in millimeters, n=50)

Enhancement Enhancement Enhancement Enhoncement Enhancement

Landmark grade 0 grade 1 grade 2 grade 3 grade 4 p value
b4 SD x SD x SD x SD x SD

S 053 0.29 0.40 0.25 0.49 0.27 051 0.24 0.49 0.25 NS
Po 0.83 0.52 0.68 047 0.76 048 0.72 047 0.71 0.38 NS
Ba 1.05 1.26 0.92 0.79 115 1.01 1.22 115 1.16 1.28 NS
HA 091 0.64 0.89 0.54 0.76 0.42 092 054 0.86 051 NS
Ptm 174 1.23 116 0.84 121 0.75 1.40 1.00 153 1.01 0.022 =
Na 0.78 043 0.87 067 0.79 0.52 0.81 057 0.83 0.80 NS
Or 145 0.81 1.23 0.78 1.32 0.88 150 1.05 1.25 059 NS
ANS 119 071 1.05 071 1.13 0.64 0.99 058 1.03 057 NS
PNS 1.22 091 0.84 0.45 1.01 0.61 1.13 0.75 093 0.56 0.041 =
A 0.94 0.45 0.87 0.50 0.83 051 0.81 0.45 0.83 0.51 NS
B 0.81 047 0.79 0.55 071 0.43 0.74 056 0.73 0.46 NS
PM 0.89 057 0.79 0.49 0.75 045 0.82 0.51 0.76 0.49 NS
Pg 101 0.58 098 0.60 0.83 059 0.78 0.44 0.98 052 NS
Me 093 058 0.76 0.53 0.65 0.46 0.64 055 0.71 0.49 0040 =
CL 1.40 0.96 097 0.50 125 0.78 1.35 1.04 1.35 0.87 NS
RD 149 1.22 1.20 0.76 169 1.04 161 1.24 1.90 1.33 0034 =
R3 193 1.26 171 1.27 159 0.89 1.84 125 167 0.96 NS
Rl 273 1.73 241 1.45 2.30 158 246 147 2.30 147 NS
Ar 0.4 031 0.50 0.25 055 0.34 0.60 0.34 052 0.32 NS
9] (¢ 0.37 0.19 0.33 0.19 0.40 0.23 044 025 0.43 0.22 NS
UIR 1.17 0.71 114 0.72 111 0.54 117 065 1.03 053 NS
LIC 0.65 0.38 057 032 0.63 0.33 057 0.29 0.58 0.34 NS
LIR 105 071 0.87 050 1.05 067 091 0.64 097 0.63 NS
OP 0.83 061 (.83 0.76 0.76 0.73 0.73 053 0.65 0.33 NS
UMC 0.89 0.61 0.74 0.44 0.75 0.44 0.69 0.30 0.73 0.41 NS
UMR 1.18 0.64 1.30 0.64 1.10 0.66 1.17 0.75 112 0.12 NS
LMC 0.72 0.43 0.62 0.33 0.57 0.25 061 0.36 0.65 0.40 NS
LMR 113 0.64 114 0.74 1.13 0.64 1.08 0.65 1.21 0.71 NS
NT 1.28 167 1.01 0.4 133 0.86 1.48 1.03 1.78 133 0.001 =
UL 1.22 0.77 110 0.58 1.24 0.64 1.14 0.71 1.20 055 NS
LL 1.02 0.69 114 0.63 113 0.63 1.31 0.73 1.20 0.87 NS
Pg’ 1.97 1.81 1.84 1.44 2.30 1.60 1.52 1.12 2.02 1.47 NS
X, Mean ; SD, standard deviation ; *, p<0.05.

. A7 8

1. Enhancement A& & ZIAIMAIIN A=A A

JO| meet

Enhancement A13) A WA z} Al&H o
sl AFE S5t ZAA APREE Gol
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3 UlCe A% Hdo] 037 mmZ 7HF &2 A
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FEAM EheAl
Table 3. Post-hoc comparison of reproducibility by Duncan’s method according to the degree of radiographic image
enhancement for the landmarks showing significantly different reproducibility (in millimeters, n=50)
Landmark Enhancement grade ¥ * SD p value
Ptm Grade 1 Grade 2 Grade 3 Grade 4 Grade 0
116 £ 0.4 121 = 075 140 + 1.00 153 = 1.01 174 £ 123 0.022
PNS Grade 1 Grade 4 Grade 2 Grade 3 Grade 0
084 = 045 093 = 056 101 = 061 113 £ 0.7 122 £ 091 0.041
Me Grade 3 Grade 2 Grade 4 Grade 1 Grade 0
064 £ 055 065 * 046 0.71 £ 049 0.76 £ 053 093 £ 058 0.040
RD Grade 1 Grade 0 Grade 3 Grade 2 Grade 4
120 = 0.76 149 + 122 161 £ 1.24 169 £ 1.04 190 £ 133 0.034
NT Grade 1 Grade 0 Grade 2 Grade 3 Grade 4
101 £ 054 128 = 167 133 = 0.8 148 = 1.03 178 £ 133 0.001

&

v &2 20

Groups connected by horizontal bars were not significantly different (p<0.05).
SEPATFANAS TR ABH A=A

%, Mean ; SD, standard deviation.
5
g 74 FH A a8 FLLR o] &3 Yot F
A TAAR ol A HRg ASA Y Nre
Y=} AYE AN 288 4 ged’ oF
FAY¥xE 23] ofglE W Adze FH o] £
AL IAMAAR S o] 43 A8 AT va Fo dA
HZdA 1 F8740] ZzE AdEe vE AS
Al A skE eatZ Hrke ¢ led olEE ASA
o] eabe WA g5, ASE A%, AF A
A B o] F ASH 4%, F A ASA

A4 sgo] FRHAATAAD AZA A=

PAE A 4, 279 ASH F 509 ASA
(Ptm, PNS, Me, RD, NT)ol|A} ¥A}x1/4€] enhance-
ment A 2AAL ASH AH 9] APt F
ARoz {93 Ao]& BT} (Table 2).
HFALA 4] enhancement ©EAIZE 72l 8 Xjo] & B
ol& 57l 9] Al&Ad] thdte] Duncan WHLZ ALS

B2 A3 A7 Al2H Ptme enhancement T
A 13} 29 AR A AlSAH PNSE enhance-

ment THA 19] WAL Ao A, Al&H Me enhance-
ment B4 2, 37} 49] WAL G A ZARATE AlEA

A7 9] AAE7} enhancementdtA] ¢-& Gkl B3}

o A4 Yelstt (Table 3).
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- ABSTRACT -

Reproducibility of Lateral Cephalometric Landmarks
According to Radiographic Image Enhancement

Hwang-Sog Ryu, Hyeon-Shik Hwang

Department of Orthodontics, College of Dentistry, Dental Science Research Institute, Chonnam National University

The purpose of this study was to evaluate the reproducibility of lateral cephalometric landmarks according to
radiographic image enhancement, and to contribute to the identification of cephalometric landmarks.

Lateral cephalograms of ten individuals were taken and stored into computer. The images were then enhanced
up to four grades by Quick Ceph Image Pro™ on condition that the gray-scale equalization number was 50 and
the detail enhancement number was 50. After thirty two landmarks were identified on monitor images by five
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observers, the deviations from the mean, the distances estimated between identified points and the mean point of
five identified points, were evaluated for each landmark at each enhancement grade. Through the statistical
analysis, following results were obtained.

1. In case of unenhanced radiographic images, the inter-observer reproducibility of the landmarks showed a large
variation.

2. The comparison of deviation from the mean according to the degree of radiographic image enhancement for each
landmark showed that the inter-observer reproducibility was significantly different at 5 landmarks.

3. The landmark of pterygomaxillary fissure showed higher reproducibility at enhancement grade 1 and 2 images
than at unenhanced images. So did the landmark of posterior nasal spine at enhancement grade 1 images, and
the landmark of menton at enhancement grade 2, 3 and 4 images respectively.

The above results suggest that the reproducibility of some landmarks can be increased by radiographic image
enhancement during the identification of the lateral cephalometric landmarks on the monitor.

KOREA. J. ORTHOD. 2002 : 32(1) : 59-69

¥ Key words : Identification of cephalometric landmarks, Reproducibility, Enhancement
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