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Fig. 1. Diagram of artificial bone defects at buc-

cal side.
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Fig. 2. Diagram of 17 steps artificial bone def-
ects at buccal cortical plate and inte-
rradicular bone.
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Fig. 3. Mounted dried human mandible with XCP
instrument and acrylic resin block.
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Table 1. Evaluation of readability of periapical radiographs by score rating at individual exposure time
and size of lesion

Exposure
time(sec) 0.12 0.20 0.25 0.32 0.40 064
Lesion size
A 1.00+0.00 1.00+0.00 1,00£0.00 1.00+0.00 1.00£0.00 1.00£0.00 |
A-B 1.00+0.00 1172041 117+041 1.50£0.55 1.00£0.00 150055
A-C 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00 167052 1.83+0.98
A-D 2.00+0.00 1831041 2501055 1.83+041 2501084 1.83+041
A-E 3.00+063 2331052 200£0.63 283+0.75 | 267£052 | 250+0.84
A-F 3.00+0.00 3.00£0.89 350+055 333+052 | 3.17+041 2.83+098
A-G 3171041 317041 3.00+0.00 300063 | 350122 | 3.00+0.00
A-H 3.00+063 3.00+0.63 283+0.41 350+055 | 333+052 | 3171098
A-1 317+098 2831041 317+041 3.00£0.00 | 283041 3.33£052
A-] 350055 3.33+0.82 367+052 3.00+000 | 400+063 | 3.17+0.75
A-K 4.00+0.00 3671052 3.83+0.41 3831041 383041 3.33+0.52
A-L 400063 3831041 400+0.00 400063 | 433+052 | 3.83%+041
A-M 4.00+0.63 4171041 400000 4501055 | 4171041 4.00+0.63
A-N 450+084 4171041 417£0.75 4501055 | 467£052 | 4671052
1 A-O 450055 450055 4831041 450+055 | 450+055 | 4.83+041
]' A-P 467+052 4831041 5.00£0.00 483041 4.83+0.41 4831041
l A-Q 5.00+0.00 5.00+0.00 5.00+0.00 500000 | 500+0.00 | 5.00%+0.00

(mean scorexS.D.)

Table 2. Evaluation of readability of

digital images by score rating at individual exposure time and size

of lesion
Exposure
time(sec) 0.12 0.20 0.25 032 0.40 0.64
Lesion size

A 1.00+0.00 1.00£0.00 1.00%0.00 1.00%0.00 1.00+0.00 1.00+0.00
A-B 1.00+0.00 1171041 1171041 1.00+0.00 1.00+0.00 133052
A-C 1.00£0.00 1.00£0.00 1.33+052 117041 1.33+0.52 1.33+052
A-D 200063 1.83+0.98 217£0.75 250+1.05 3.00+063 3.00+1.89
A-E 3.00+0.80 2.33+0.82 3.00+0.63 3.00+0.89 3.00+0.89 3.33+1.03
A-F 3.17+041 3.33+052 317075 3.33+0.82 3.33+0.82 333+1.21
A-G 3.00+1.10 3.67+0.82 333052 383+041 367+1.03 3.67+082
A-H 333£052 3.33%+1.03 3.00+063 3.83+0.75 367121 333+1.37
A-1 3.00+0.89 3171041 3.00+063 4.17+0.75 367082 367032
A-] 3331082 400+0.63 3831041 4,00+063 467+052 4501055
A-K 350+0.84 4001063 4171041 433+052 467+052 4.83+041
A-L 4.00+0.00 433+052 417+0.41 4331052 4671052 483+041
A-M 417£0.75 400063 450+0.55 467052 450+055 467+052
A-N 433+041 4671052 4671052 483+041 4831041 5.00+0.00
A-O 4831041 5.00+0.00 483+041 5.00+0.00 500+0.00 500+0.00
A-P 4831041 483%041 5.00%0.00 5.000.00 5.00+0.00 5.00+0.00
A-Q 500£0.00 5.00+0.00 500%0.00 500£0.00 5.00+0.00 500+0.00

(mean score+S.D.)
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Table 3. F-value of average readibility on peri-
apical radiographs and digital images
at individual exposure time and size of

lesion
F-value of F-value of
<0
radiographs | digital images P<0®
Size of lesion 177.01 137.74 1.82
Exposure time 1.86 2.0 273

Table 4. F-value of average readability on peri-
apical radiographs and digital images
at individual exposure time

F-value P <005
A and A’ 0.37 449
B and B’ 1458 449
C and C' 37 449
D and D’ 12.10 449
E and E’ 16.22 449
F and F' 11.74 449
A(A’): Average readability on periapical radiographs(digital
images) at 0.12sec exposure time
B(B’): Average readability on periapical radiographs(digital
images) at 0.20sec exposure time
C(C): Average readability on periapical radiographs(digital
images) at 0.25sec exposure time
D(D'): Average readability on periapical radiographs(digital
images) at 0.32sec exposure time
E(E'): Average readability on penapical radiographs(digital
images) at 0.40sec exposure time
F(F'): Average readability on periapical radiographs(digital

images) at 0.64sec exposure time
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Table 5. Analysis of percent coefficient of vari-
ation(C.V.) of lesion N-Q

Mean % C.V. | Mean % CV.
of radiograms |of digital images t-value P < 0.05
8511583 5401586 2.03 201

Table 6. Analysis of percent coefficient of vari-
ation(C.V.) of all lesion

Mean % CV. | Mean % C.V.

of radiograms |of digital images t-value P < 0.05

14.44%+14.29 1599+ 14.08 0.78 197
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-ABSTRACT-

AN EXPERIMENTAL STUDY ON THE READABILITY
OF THE DIGITAL IMAGES IN THE FURCAL BONE DEFECTS

Bong-Hyeon Oh, Eui-Hwan Hwang, Sang-Rae Lee

Department of Oral and Maxillofacial Radiology, Division of Dentistry,
Graduate School, Kyung Hee University

The aim of this study was to evaluate and compare observer performance between conventional radiographs and
their digitized images for the detection of bone loss in the bifurcation of mandiblar first molar.

One dried human mandible with minimal periodontal bone loss around the first molar was selected and serially
enlarged 17 step defects were prepared in the bifurcation area.

The mandible was radiographed with exposure time of 0.12, 0.20, 0.25, 0.32, 0.40, 0.64 seconds, after each successive
step in the preperation and all radiographs were digitized with IBM-PC/32 bit-Dx compatible, video camera
(VM-S8200, Hitachi Co., Japan), and color monitor(Multisync 3D, NEC, Japan). Sylvia Image Capture Board for the
ADC(analog to digital converter) was used.

The obtained results were as follows:

1. In the conventional radiographs, the mean score of the readability was higher at the condition of exposure time
with 0.32 second. Also, as the size of artificial lesion was increased, the readability of radiographs was elevated
(P<0.05).

2. In the digital images, the mean score of the readability was higher at the condition of exposure time with 0.40
second. Also, as the size of artificial lesion was increased, the readability of digital images was elevated(P<0.05).

3. At the same exposure time, the mean scores of readibility were mostly higher in the digitized images. As the
exposure time was increased, the digital images were superior to radiographs in readability.

4. As the size of lesion was changed, the digital images were superior to radiographs in detecting small lesion.

5. The coefficient of variation of mean score has no significant difference between digital images and radiographs.
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