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Table 1. Grey level values of each pixe! of films after contrast correction
() difference from reference film in mean grey scale

Film Reference # #4 # #8
Pixel film radiogram radiogram radiogram radiogram
1 144 4( 0) 138(-6) 145( 1) 139(-5)
2 145 46(1) 145( 0) 147( 2) 143(-2)
3 142 144( 2) 145( 3) 45( 3) 144( 2)
4 140 143( 3) 142( 2) 43( 3) 142( 2)
5 139 143( 4) 141( 2) 142( 3) 141( 2)
6 143 14401 143( 0) 143( 0) 143( 0)
7 146 145(-3) 145(-3) 144(-2) 144(-2)
8 146 146( 0) 146( 0) 144(-2) 145(-1)
9 145 145( 0) 145( 0) 143(-2) 144(-1)
10 142 143( 1) 143( 1) 141(-1) 142( 0)
11 139 140( D 139( 0) 140( 1) 141( 2)
12 136 36( 0) 138( 2) 139( 3) 139( 3)
13 133 33( 0 136( 5) 136( 3) 136( 3)
14 129 131( 2) 136( 7) 134( 5) 134( 5)
15 130 133( 3) 135( 5) 133( 3) 134( 4)
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Fig. 6. Histograms of corrected images.
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Table 2. The mean values of grey level at each pixel of various size of lesions at periapical area
() difference from reference film in mean grey scale

Lp reference Lp#2 image Lp#4 image Lp#6 image Lp#8 image
Pixel image (0.85mm) (1.20mm) (1.75mm) (2.00mm)
1 130 132( 2) 128( -2) 133 3 130 0)
2 138 137(-1) 1400 2) 139 D 140( -2)
3 140 138(-2) 41D 136( -4) 137( -3)
4 139 136(-3) 137( -2) 128(-11) 126(-13)
5 137 134(-3) 131( -6) 121(-16) 117(-20)
6 137 133(-4) 127(-10) 119(-18) 112(-25)
7 139 134(-5) 128(-11) 122(-17) 113(-26)
8 142 138(-4) 132(-10) 130(-12) 117(-25)
9 146 142( 4) 137(- 9 137( -9) 121(-25)
10 149 147(-2) 143(- 6) 144( -5) 131(-18)
11 153 151(-2) 150(- 3) 150( -3) 144( -9)
12 152 150(-2) 153 D 150( -2) 150( -2)
13 144 143(-1) 148( 4) 143( -1) 450 1
14 132 131(-1) 138( 6) 130( -2) 134( 2)
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Fig. 7. Histograms artificial lesions at periapical
area(Lp).

1.20mm, 1.75% 2.00mm=7] Ate] & 0.35mme}
0.25mme| 7] Wlel X ojn] A AZE 3
DA o] def ¥SE veEd gdart S7HEA
ol Tzt 2714 Wke AAs] o4l
o Alzze Aole FH AX ATHR P
A Zolg W3E AT 5 A

12034 1.75mm3A 7] 9] B2k & 0.56mme] 2
7R gtel = 3709 HAo] AxE WIS F3o|
uehlio] 2942 719 WgE A¥ T 5 3l
ot 1759 2.00mm HaoA e HEHAR

Fig. 8. Histograms of differences in grey scale
of lesions at periapical area(Lp).

Az5=7t 247 F7hatgith(Table 2, Fig. 7, 8).
8 PARIAR S Sk #ECME 120
mm7tA] g AR & UAHFig. 3).

AR A3

085 ¢ 1.20mm3 79 HiE 1 379 z}o]
7} 0.35mmEA A2 2947t Moz o
719 W3S AT 4 et #2354
oA FHI AZE HIE Ho HAZM A
& 4 ATk WAMAAA Y] A dEqME

525



Table 3. The mean values of grey level at each pixel of various size of lesions at interdental area
() difference from reference film in mean grey scale

Li reference Li#2 image Li#4 image Li#6 image Li#8 image
pixel image (0.85mm) (1.20mm) (1.75mm) (2.00mm)
1 146 145(-1) 145(-1) 143( -3) 147( D
2 145 145( 0)° 143(-2) 141( -3) 146( 1)
3 145 146( 1) 142(-3) 138( -7) 144( -1)
4 147 147( 0} 145(-2) 137(-10) 142( -5)
5 153 151(-2) 151(-2) 142(-11) 141(-12)
6 157 154(-3) 155(-2) 146(-11) 141(-16)
7 160 155(-5) 155(-5) 148(-12) 142(-18)
8 161 154(-7) 153(-8) 148(-13) 143(-18)
9 158 154(-4) 152(-6) 149( -9) 141(-17)
10 155 154(-1) 152(-3) 150( -5) 138(-17)
11 152 , 154( 2) 183( 1 154( 2) 138(-14)
12 152 154( 2) 155( 3) 155( 3) 142(-10
13 153 153( 0) 156( 3) 153( 0) 147( -6)
14 151 151( 0) 154( 3) 150( -1) 151¢ 0
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Fig. 9. Histograms of artificial lesions at inter-
dental area(Li).
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Fig. 10. Histograms of differences in grey scale
of lesions at interdental area(Li).
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-ABSTRACT-

A QUANTITATIVE STUDY OF BONE DENSITY ON RADIOGRAM
BY USING IMAGE ANALYZER

Won-Jae Choi, Jae-Duk Kim

Dept. of Oral & Maxillofacial Radiology College of Dentistry, Chosun University.

This study was performed to develop and evaluate the method to detect quantitatively the serial changes in the
size of artificial lesion in the spongious bone by automatic color image analyzer. 15 intraoral radiograms taken before
and after endodontic treatment of 5 cases were used for contour line analysis. 30 intraoral radiograms taken by
geometrically standardized apparatus before and after serially the formation of artificial lesions of 0.80, 1.20, 1.75,
2.00mm in diameter at the periapical area and interdental area of spongious bone were used. The analysis of image
according to the variance of lesion size by 0.25, (.35, 0.55, and 0.85mm serially was performed by the histogram and
the color enhancement with subtraction. The images inputted by CCDcamera were digitized and analyzed by NEXUS
QUBE program with NEC PC-9801 computer.

The obtained results were as follows:

1. There was no reliability in the analysis of lesions by contour line

2. The mean difference of the grey scale at each pixel was 1 step between reference image and the corrected images.

3. In the analysis by histogram of the artificial lesion in spongeous bone, the change over 0.55mm in the mesiodistal
size was detectable by the change of the numbers of pixel showing the change in grey scale.

4. In the analysis by histogram of the artificial lesion in spongeous bone, the change over 0.25mm in the buccoling sal
size was detectable by the change in grey scale.

5. By coler enhancement with subtraction, each lesion was able to be isolated and the change in it's mesiodistal size
was detectable visually , but not in it’s buccolingual size.
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EXPLANATION OF FIGURES

Fig. 1. Artificial lesions of dry mandible and wire attached by resin.
Fig. 2. Geometric standardization in taking radiogram.
Fig. 3. Serial radiograms of artificial lesion.
Fig. 4. Reference line on inputted image.
Fig. 5. Analysis by contour line
(a:before tx, b:2 months later after tx, ¢c:6 months later).
Fig. 6. Histograms of corrected images and reference image.
Fig. 7. Histograms of artificial lesions at periapical area(Lp).
Fig. 8. Histograms of difference in grey scale of lesions at periapical area(Lp).

Fig. 9. Histograms of artificial lesions at interdental area(Li).
Fig.10. Histograms of difference in grey scale of lesions at interdental area(Li).
Fig.11. Analysis by color enhancement with subtraction

(a:1.20mm b:1.75mm ¢:2.00mm).

532






