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Abstract

DEVELOPMENT OF THREE DIMENSIONAL MEASURING PROGRAM WITH FRONTAL
AND LATERAL CEPHALOMETRIC RADIOGRAPHS
- PART 1. COMPUTATION OF THE THREE-DIMENSIONAL COORDINATES BY COMPENSATION OF THE
ERROR OF THE HEAD POSITION IN ORDINARY NON-BIPLANAR CEPHALOSTAT

Geun-Ho Lee, Sang-Han Lee, Hyon-Joong Jang, Tae-Geon Kwon*
Dept. of Oral & Maxillofacial Surgery, College of Dentistry, Kyungpook National University
Dept. of Oral & Maxillofacial Surgery, College of Medicine, Keimyung University*

The clinical application of the three-dimensional radiographic technique had been limited to standard Broadbent-Bolton cephalome-
ter with biplanar stereoradiography. We developed a new method for compensating the error of head position in ordinary non-biplanar

cephalostat. It became to possible to use the three dimensional cephalogram commonly in clinical bases.

1. The method of methemetical compensation of head positioning error in non-biplanar condition was evaluated with dry skull. The
error of the method of first and the second trial was 0.46+1.21, 0.33+0.90mm, which means the error of the head positioning cor-

rection in conventional cephalogram was within clinical acceptance.

2. The reproducibility of this system for clinical application was 0.54 mm (-2.99~2.26mm) which defines the absolute mean differ-
ence of the first and second trial. Compare to the The landmark identification error 1.2+1.6mm, the error of the measurement was

within the range of landmark identification error.

The result indicates the adequate clinical accuracy of the computation of three-dimensional coordinates by compensation of the error

of the head position in ordinary non-biplanar cephalostat.

Key words : Three dimensional coordinates, Non-biplanar cephalostat
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E = ear rod, O = focal spot, F = central ray on the
film, U1 = upper incisor tip, D = focus - film distance
(1650mm), FOD = focus - object distance (1500mm).

0. = angle between line k and horizontal reference
axis X
(ax = 6 + 02Y

0 = 2F-0-Ut, 6 = £E-U1-0)

[ = distance from mid point of bilateral ear rods to
U1(upper incisor tip) in frontal cephalogram,

k= distance from mid point of bilateral ear rods to
U1(upper incisor tip) in lateral cephalogram,

-
co axls

Fig. 2. The line with arrow is X reference axis which is counterclockwise above the line / in 8 degree(left).
To examine the accuracy of the mathematical formula, dry skull was used to determine the difference
between real X reference axis and calculated x axis(right).
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Table 1. Landmark identification errors of replicate measurements. (n=30)
Difference between
. . Method error t-test R
the replicate measurement(® )
0 (calculated measurement) 0.58 0.23 0.984
6 (real measurement) 0.48 0.34 0.988
. . [ X (Ri- Ry
R; pearson correlation coefficient, Method error® = o
Table 2. Difference between the calculated and real measurement. (n=30)
Difference between
the Gx and 6(° ) Mean+SD test R
First trial 046+1.21 0.047* 0.963
Second trial 0.33+0.90 0.058 0.980
R; pearson correlation coefficient
Table 3. Difference between the repeated three dimensional cephalograms (n = 8)
X coordinates Y coordinates Z coordinates
(mm) Mean SD Mean SD Mean SD
PoR 0.76 0.68 0.68 0.56 0.37 0.50
PoL 0.61 0.60 0.78 051 0.28 054
Ul 0.56 0.24 0.46 0.46 031 0.63
OrR 0.58 0.47 0.50 0.30 0.28 0.37
OorL 0.35 0.23 053 0.28 0.20 0.38
N 040 0.22 0.40 047 0.17 0.36
ANS 043 048 057 0.56 0.54 0.80
A 0.26 0.38 041 0.36 0.39 0.66
UR7 0.90 0.49 0.73 0.83 0.25 0.41
uL7 1.03 1.08 0.92 0.81 0.34 0.58

* Mean and SD defines absolute mean difference and its standard deviation.
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