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— Abstract

OPTICAL SENSITIVITY OF LASER FLUORESCENCE
FOR INCIPIENT CARIES DETECTION

Hyo-Suck Kim, Wang-Kwen Kim Chang-seop Lee, Sang-ho Lee

Department of Pediatric Dentistry, College of Dentistry, Chosun Untversity
Oral Biology Research Institute, Chosun University

The aim of this study was to evaluate the optical density of laser fluorescence for detection of incip-
ient caries. Prepared and polished bovine enamel specimens were demineralized in a STPP solution
for varying periods of time between 3 hrs. and 60 hrs. with an area of sound enamel retained on
each specimen. The randomized specimens were analyzed for optical density of enamel demineral-
ization using laser fluorescence. The specimens were sectioned and examined lesion depth by polar-
izing light microscope. Results were analyzed statistically with SAS program.

The results from this study can be summarized as follows :

1. Optical density measured by laser fluorescence and lesion depth measured by polarizing
light microscope was increased as demineralization time was increased(p<0.001).
2. Between optical density measured by laser fluorescence and lesion depth measured by polar-
izing light microscope was correlated highly(y> 0.74956, p<0.001).
3. Regressive equation was obtained in this study as follows.
Y =[X-0.260851 1/ 0.000271 (R-square : 0.5618, p<0.001)
( X : DENSITY, Y : DEPTH )

In summary, optical density measured by laser fluorescence would be within the range of

possibility to quantitatively presume demineralization amount of incipient caries lesion

Key words : Laser, Laser fluorescence, Incipient caries, Optical density
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Fig 1.Sarhp|e preparation of bovine tooth to form
artificial caries.

(tooth specimens size : 6 X 6mm , thickness : 4mm)
Prepared and polished bovine enamel specimens
were demineralized in a STPP solution with diame-
ter 3mm area.
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Table 1. depth measured by polarizing light
microscopy and optical density measured
by laser fluorescence after demineralization

for varlous period.
‘ _ Opticaldensity  Lesion depth
Opucal den51ty 1.00 0.74956 *
Lesion depth 0.74956 * 1.00
v p<0.001
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X =0000271 X Y +0.260851
Y =[X-0.260851]/ 0.000271
X : DENSITY
Y : DEPTH

Table 2. Person coefficients between lesion depth measured by polarizing light microscopy and optical density

measured by laser fluorescence.

deminerdizaton  ~ Noof ;
_ time{hour) e
3 10
6 10
12 10
24 10
36 10
48 10
6 10

. bavsde
94.2(+34.75) 0.300(£0.0615)
188.4(+24.85) 0.338(£0.0770)
411.2(+63.44) 0.289(£0.0595)
565.%+66.31) 0.407(£0.0648)
577.5(+52.19) 0.456(£0.0425)
752.5(+68.28) 0471(+0.0796)
977.0(1+83.52) 0.532(10.0549)

Data are mean(+ Standard deviation)
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Lesion

48h:
Demineralization time

Flg‘ 3. Least square differentiation of ANOVA test for
the lesion depth by polarizing light
microscope and optical density by laser
fluorescence for various periods 1 .

t : Statically significant difference in optical density

and lesion depth according to demineralization
time.
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Fig 4. The regression line for prediction of lesion
depth or mineral loss from optical density
by laser fluorescence.
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