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Fig. 1 Mounted dried dog mandible with
Exaflex was prepared for radiog-
raphic exposure.

Fig. 2 The dog mandible with a "bone

window”. The artificial defects
were made within the cancellous
bone.
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Fig. 4 B-a

Fig. 3 The digital image processing sys-
tem used for this investigation.

Fig. 4 B-b

Fig. 4 A-a
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Fig. 4 C-a

Fig. 4 Representative examples:
A ; Conventional radiograph
B ; Digital radiographic image
C ; Digital subtraction image
a ; Radiograph taken with normal expo-
sure time
b ; Radiograph taken with half-exposure
time
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Fig. 4 C-b
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Table 1. Detectability(grade) of artificial defects in radiographs with normal exposure time

Subtracion Radiograph
B

Digital Image

Conventional Radiograph
A B

No. of Experiment No. of Lesions
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Table 2. Detectability(grade) of artificial defects in radiographs with half-exposure time

Subtracion Radiograph

Digital Image

Conventional Radiograph
A B

No. of Experiment No. of Lesions
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Table 3. Detectability(%) of artificial defects in radiographs with normal exposure time

No. of Experiment Conventional Radiographs Digital Image Subtraction Radiographs
1 100 92.9 100
2 85.7 85.7 78.6
3 85.7 85.7 100
4 75.0 75.0 87.5
5 62.5 62.5 81.3
6 714 71.4 85.7
7 71.4 64.3 100
8 64.3 64.3 100
9 75.0 58.3 75.0

10 86.7 92.9 100
11 70.0 70.0 90.0
12 85.7 85.7 100
13 66.7 50.0 100
14 92.9 92.9 100
15 75.0 75.0 100
16 75.0 75.0 75.0
17 64.3 64.3 92.0
18 80.0 70.0 80.0
19 100 100 100
20 66.7 66.7 66.7
21 78.6 78.6 92.9
22 83.3 83.3 75.0
23 71.4 71.4 92.9
24 85.7 85.7 92.9
Average 78.0 75.9 90.3

Table 4. Detectability(%) of artificial defects in radiographs with half-exposure time

No. of Experiment Conventional Radiographs Digital Image Subtraction Radiographs
1 571 64.3 71.4
2 8.7 8.7 85.7
3 8.7 786 929
4 625 7.0 75.0
5 56.2 5.2 5.3
6 643 64.3 50.0
7 64.3 571 64.3
8 571 571 786
9 417 417 50.0

10 786 &7 786
11 60.0 60.0 70.0
12 786 786 8.7
13 50.0 50.0 83.3
14 85.7 786 8.7
15 66.7 583 91.7
16 75.0 66.7 5.0
17 571 571 714
18 60.0 60.0 60.0
19 100 833 66.7
20 : 66.7 66.7 5.0
21 64.3 64.3 57.1
22 750 .0 66.7
23 714 714 64.3
24 786 786 643
Average 684 67.3 69.9

(not statistically significant among results of all radiographic groups (p>0.05))
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Table 5. Detectability(%) and standard deviation of grey levels of reference line in digital subtrac-
tion radiographs

No. of Experiment Normal Exposure time Half-exposure time
0. O Expert Detectability S.D. of gray levels Detectability S.D. of gray levels
1 100 69 714 69
2 786 86 8.7 95
3 100 7.0 929 53
4 875 42 75.0 75
5 813 72 5.3 50
6 8.7 78 50.0 9.2
7 100 25 64.3 52
8 100 33 786 59
9 7.0 42 50.0 79
10 100 19 786 95
11 90.0 08 70.0 51
12 100 6.4 8.7 6.2
13 100 69 83 82
14 100 0.3 8.7 54
15 100 05 91.7 77
16 7.0 21 50.0 55
17 920 6.0 714 95
18 80.0 54 60.0 6.3
19 100 6.1 66.7 73
20 66.7 37 580 59
21 29 65 57.1 86
22 7.0 58 66.7 81
23 929 42 64.3 6.0
24 29 16 64.3 86
Average 90.3 46 69.9 7.1

(detectability and S.D. of grey levels were not statistically related (p>0.05))

Table 6. Results of statistical analysis regarding detectability of artificial defects in radiographs
with normal exposure time

Conventional Radiograph Digital Radiograph Subtraction Radiograph

Conventional Radiograph

Digital Image NS

Subtraction Radiograph * *
* ; statistically significant (p<0.05) NS ; not statistically significant

Table 7. Results of statistical analysis regarding detectability of artificial defects in radiographs
taken by different exposure time

Normal exposure time

Conventional Digital Subtraction
Radiograph Image Radiograph
Conventional *
Radiograph
Half exposure time II?lnilthl *
Subtraction x
Radiograph

* ; statistically significant (p<0.05)
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-ABSTRACT-

AN EXPERIMENTAL STUDY ON THE DETECTABILITY
OF DIGITAL RADIOGRAPHIC IMAGES

Young-Soon Sohn, Bong-Hae Cho, Kyung-Soo Nah

Department of Dental Radiology, College of Dentistry, Pusan National University

The comparative detectability of the artificial defects among conventional radiographs, digital images and
digital subtraction images was evaluated. The artificial defects were made within spogy bone of 24 unilateral
mandibles of adult dogs.

The results were as follows:

1. With normal exposure time, the “detectability of digital subtraction radiographs was 90.3% which was
statistically significant superior to those of conventional radiographs(78.096) and digital images(75.9%)
{p<0.05).

2. With half-exposure time, the detectability of conventional radiographs, digital images and digital
subtraction radiographs was 68.4%, 67.3% and 69.9% respectively. There was no statistical significant
difference among the detectability of these methods(p>0.05).

3. All radiographic images with normal exposure time showed statistically significant superior detectability
to those with half-exposure time(p<0.05).

4. The detectability of digital subtraction radiographs was not linearly related to the standard deviation of
the grey levels of reference line(p<0.05).
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