An experimental study on the readability of digital images in the furcal bone defects
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ABSTRACT

Purpose : To evaluate and compare the efficacy of digital radiographic images in the detection of bone loss at the
bifurcation area of the mandibular first molar with traditional film-based periapical radiographs.

Materials and Methods : One dried human mandible with minimal periodontal bone loss around the first molar
was selected and an artificial alveolar bone defect at the bifurcation area was serially prepared over 18 steps.
Images were taken using a direct CCD-based system and with F-speed periapical films. The images were evaluated
by seven interpreters (3 radiologists, 3 periodontologists, and 1 general dentist) using a 5-point confidence rating
scale.

Results : The readability of both periapical radiographs and digital image increased as the size of the artificial
lesion and exposure time increased (p<<0.05). Periapical radiographs offered greater readability of smaller bone
defects than digital images, and the coefficient of variation of mean score between periapical radiographs and
digital images showed a significant difference.

Conclusion : The experimental results indicate that a significant difference in the coefficient of variation of mean
score exists between periapical radiographs and digital images, and that traditional film-based periapical images
offer greater readability of smaller bone defects than digital images can presently offer. (Korean J Oral Maxillofac
Radiol 2003; 33 : 71-7)
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Fig. 1. Diagram of 18 steps artificial bone defects at buccal cor-
tical plate and interradicular bone.
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Fig. 2. Mounted dried human mandible with XCP instrument and
acrylic resin block.

Fig. 3. Mounted dried human mandible with XCP instrument,
acrylic resin block, and CCD sensor.
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Table 1. Readability on periapical radiograph by score rating at Table 4. Readability on digital image by score rating at individual

individual exposure time and size of experimental bone defect exposure time and size of experimental bone defect
Exposure time (sec) Exposure time (sec)
0.3 04 05 063 038 013 016 02 025 032
Bone defect Bone defect
A 1.57 157 214 214 257 A .57 171 t71 171 214
A-B 143 171 243 257 286 A-B 1.7t 171 2 2 2.29
A-C 171 2 271 286 3 A-C 229 243 271 3 3
A-D 243 243 3 329 3.29 A-D 271 271 286 3.14 343
A-E 257 286 329 357 371 A-E 271 271 271 357 371
A-F 257 257 3 329 357 A-F 286 3 314 357 4
A-G 286 271 314 371 3.86 A-G 329 371 371 4 4
A-H 286 3.14 371 4 4.29 A-H 314 329 4 386 3.86
A-1 271 286 357 386 4.14 A-1 357 343 386 429 429
A-J 257 314 371 386 443 A-J 343 357 386 4.14 443
A-K 257 329 357 386 429 A-K 343 371 371 4.14 443
A-L 271 343 386 429 429 A-L 386 386 429 429 457
A-M 3 357 4 429 457 A-M 38 4 4.14 443 429
A-N 357 4 429 471 4.86 A-N 443 443 429 457 471
A-O 386 443 443 471 5 A-O 4.57 457 486 486 4386
A-P 371 443 471 486 5 A-P 486 471 471 486 4386
A-Q 443 457 486 5 5 A-Q 471 457 486 486 5
A-R 443 443 471 5 5 A-R 471 486 5 5 5
Table 2. Correlation between size of experimental bone defect Table 5. Correlation between size of experimental bone defect
and readability on periapical radiograph and readability on digital image
Exposure time (sec) Exposure time (sec)
0.32 0.40 0.50 0.63 0.80 0.13 0.16 0.20 0.25 0.32
P e htion value 093 098 098 097 097 P e lation value 098 097 096 093 093
Sig. 3.8E-8 309E-12 4.2E-12 4.8E-12 5.2E-11 Sig. 3.9E-8 24E-11 42E-10 2.7E-8 3.3E-8
Table 3. Correlation between exposure time and reada-bility on Table 6. Correlation between exposure time and reada-bility on
periapical radiograph digital image
Pearson correlation value  Sig. (2-tailed) Pearson correlation value  Sig. (2-tailed)
Exposure time (sec) 1 . Exposure time (sec) 1
Bone defect Bone defect
A 0.95 0.01 A 0.83 0.08
A-B 0.97 0.00 A-B 0.94 0.02
A-C 0.96 0.01 A-C 0.97 0.01
A-D 0.94 0.02 A-D 0.95 0.01
A-E 0.99 0.00 A-E 0.88 0.05
A-F 0.97 0.00 A-F 0.97 0.01
A-G 0.93 0.02 A-G 0.93 0.02
A-H 0.99 0.00 A-H 0.82 0.09
A-1 0.98 0.00 A-l 0.91 0.03
A-J 0.99 0.00 A-J 0.99 0.00
A-K 0.98 0.00 A-K 0.97 0.01
A-L 0.95 0.01 A-L 0.95 0.01
A-M 0.99 0.00 A-M 0.90 0.04
A-N 0.99 0.00 A-N 0.69 0.19
A-O 0.96 0.01 A-O 0.87 0.06
A-P 093 0.02 A-P 0.29 0.64
A-Q 0.96 0.01 A-Q 0.84 0.08
A-R 0.95 0.01 A-R 0.88 0.05
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Table 7. Average readability of individual interpreter on periapi-
cal radiographs and digital images

Average S.D. t df  Sig. (2-tailed)
Interpreter 1 —0.23 0.65 —338 89 1.07E-03
Interpreter 2 —0.51 064 -—757 89 3.24E-11
Interpreter 3 0.90 1.39 6.14 89 2.25E-08
Interpreter 4 —0.60 075 -—-7.62 89 2.54E-11
Interpreter 5 0.21 0.89 224 89 2.74E-02
Interpreter 6 —-0.38 051 -7.03 89 4.10E-10
Interpreter 7 —0.70 089 -744 89 6.02E-11

Table 8. F-value of average readability on periapical radiographs
and digital images (ANOVA test)

Sum of squares Mean
172.57 28.76 38.84

F-value Sig.
3.79E-40
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