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0 = same as surrounding enamel

1 = mild dark

2 = moderate dark

3 = severe dark
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3 = severe dark

(4) 384 989 dye-enhanced) dlo|A FBAL o] &3
A
0.075% sodium fluorescing Z7] AHH $2]Fo] =F3

¥ B2 A4, Azstm 4] 2)9 (3)7 2L PPos 944

28 Yl

0 = same as surrounding enamel

1 = mild bright

2 = moderate bright

3 = severe bright

3) glolA #FBHe 23R
(specificity) ¥4
AR, WA AR ZAL ElolA 3, an 384 98
E o] &3 dlolA B3y e AAPHS ATEE R ol
%& Huysmans 0] 213t £4 H71% (evaluation sys-

tem) € °]8-3t] H7}HelATH(Table 1, 2).

AT (sensitivity), Sol=

Table 1. Evaluation criteria of test
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Score 2-3 (True positive) (False positive)
Score 0-1 0

(False negative)

(True negative)

Table 2. The equation of sensitivity, specificity and diagnostic power

Sensitivity

Specificity

Diagnostic power

A
x 100
A+C
D
x 100
B+D
A
x 100

A+B
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Table 3. Distribution of specimens according to the method of examinations

De- Visual Bite-wing Laser Dye-enhanced
mineralization.. Score examination Radiograph fluorescence laser fluorescence
time(days) N % N % N % N %

0 6 60 6 60 2 20 2 20
3 1 4 40 4 40 6 60 1 10
2 0 0 0 0 2 20 5 50
3 0 0 0 0 0 0 2 20
0 4 40 5 50 1 10 1 10
5 1 6 60 5 50 4 40 1 10
2 0 0 0 0 5 50 5 50
3 0 0 0 0 0 0 3 30
0 2 20 4 40 0 0 1 . 10
7 1 8 80 3 30 5 50 1 10
2 0 0 2 20 5 50 6 60
3 0 0 1 10 0 0 2 20
0 4 40 1 10 0 0 0 0
9 1 4 40 5 50 4 40 0 0
2 1 10 3 30 6 60 5 50
3 1 10 1 10 0 0 5 50
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Table 4. Reproducibility(r-c) of visual examination, bite-wing radiograph, laser fluorescence, and dye-enhanced laser

fluorescence according to demineralization time

Method of examination

Demineralization time

Visual 0.08
Bite-wing radiograph 0.60
Laser fluorescence 0.48
Dye-enhanced laser fluorescence 0.64

Table 5. Pearson' s correlation coefficients among variables related with examination methods

Depth of Visual Bitewing Laser Dye-enhanced
lesion examination radiograph fluorescence - laser fluorescence

Depth of lesion

Visual examination 0.33

Bitewing radiograph 0.35 0.24

Laser fluorescence 0.43* 0.33 0.37

Dye-enhanced 0.51* 0.27 0.28 0.72*

laser fluorescence

* ! Statistically significant(P<0.05)

Table 6. Evaluation of laser fluorescence from visual examination

Laser fluorescence Visual examination
' Score 2-3 Score -1

Score 2-3 0 18
Score 0-1 0 22

Sensitivity =can not tested, specificity=55%
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Table 7. Evaluation of dye-enhanced laser fluorescence from visual examination

Dye-enhanced

Visual examination

o  laser fluorescence Score 2-3 Score 0-1
Score 2-3 0 36
Score 0-1 0 4
Sensitivity =can not tested, specificity=11%
Table 8. Evaluation of laser fluorescence from bite-wing radiograph
‘ Bite-wing radiograph
Laser fl .
ser fluorescence S s
Score 2-3 2 16
Score (-1 1 21
Sensitivity=67%, specificity=57%
Table 9. Evaluation of dye-enhanced laser fluorescence from bite-wing radiograph
Dye-enhanced Bite-wing radiograph
laser fluorescence Score 2-3 Seore 0-1
Score 2-3 3 33
Score 0-1 0 4

Sensitivity=100%, specificity=11%

Table 10. Mean lesion depth and difference of fluorescence radiance

of specimen in accordance with demineralization

time
Number Difference of fluorescence radiance
Deminerlization Depth of (DFR)
time(days) spec?rfnens lesion (#m) Laser fluorescence Dye-enhanced
laser fluorescence

3 10 945+173 4.17+1.99 9.45+2.85
5 10 1128+235 5.54+2.01 9.03+2.22
7 10 14924280 5.69%+2.21 10.54+3.11
9 10 1758+374 6.8612.70 10.14£2.75

F-ratio 17.22 7.86 3.49

p value 0.003* 0.045* 0.633

* . Statistically significant
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Abstract
DETECTION OF EARLY PROXIMAL CARIES WITH LASER FLUORESCENCE

Jae-Heon Seol, You-Hyang Oh, Nan-Young Lee, Sang-Ho Lee

Department of Pediatric Dentistry, College of Dentistry, Chosun University

Artificial carious lesions in various depths were observed with visual examination using light transillumina-
tion, bite-wing radiography, laser fluorescence, and dye-enhanced laser fluorescence to determine the repro-
ducibility, correlation of each diagnostic method, diagnostic sensitivity and diagnostic specificity. And optical
densities according to demineralized times were measured whether laser fluorescence could be used as a quanti-
tative diagnostic method.

The following results were obtained whether laser fluorescence could be used for diagnosis of initial proximal
caries. v

1. Tau-c values of visual examination was 0.08 which showed lowest reproducibility, and those of bite-wing
radiography, laser fluorescence, dye-enhanced laser fluorescence were 0.60, 0.48, and 0.64, respectively
which showed relatively high reproducibility.

2. The correlation between demineralization time and each examination was the highest in dye-enhanced laser
fluorescence(y=0.51), followed by laser fluorescence(y=0.43), bite-wing radiograph(y=0.35), and visual ex-
amination(y=0.33). Dye-enhanced laser fluorescence and laser fluorescence showed significant correlation
with demineralization time.

3. The sensitivity of laser fluorescence and dye-enhanced laser fluorescence for diagnosing approximal caries
based on bite-wing radiography were 67%, 100% and those of specificity were 57%, 11% which showed di-
agnostic specificity was relatively lower than sensitivity. .

4. The difference in optical density(DFR) between sound teeth and carious lesions according to lesion depth
was high with dye-enhanced laser fluorescence compared with laser fluorescence. DFR measured with laser
fluorescence according to changes in lesion depth was statistically significant but was not statistically signif-
icant with dye-enhanced laser fluorescence.

Based on these results, laser fluorescence and dye-enhanced laser fluorescence have comparable diagnostic

power as bite-wing radiography in early diagnosis of proximal caries.

Keywords : Proximal caries, Diagnosis, Laser fluorescence

246



