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Diagnosis of early dental caries with dye—-enhancing

Quantitative Light-induced Fluorescence(QLF)
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Table 1. Mean lesion depth(ym) and the difference of fluorescence

radiance(AF) of lesion surface according to the demineralization

Table 2. Pearson correlation coefficients(r) among variables related with

CaI‘ieS lesions .............................................................................................. 10
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Fig. 1.
Fig. 2.

= B3

Schematic illustration of specimen preparation. ««:ws«wseeeeeeeeseeneann 3

Sodium fluorescein (Aldrich Chemical Company, Milwaukee,

Fig. 3. Schematic illustration for measurement of lesion depth through

Fig. 4.

Fig. b.

scanning electron microscope. The left illustration presents the
state before decalcification and the right one presents the state
after decalcification. The deepest part of decalcification region was
measured as 16SI0n depth, w st 5
The QLF images of enamel surface according to demineralization
time. (A) 6h demineralization group; The left one is QLF image
took after decalcification and the right one is QLF image took
after applying the fluorescein, (B) 12h demineralization group, (C)
24h demineralization group, (D) 48h demineralization group, (E) 72h
demineralization group, (F) 96h demineralization group. Decalcified
enamel was more darker than normal enamel and decalcified
enamel covered with the fluorescein was more lighter than normal
enamel (C: control side, E: Experimental side). s-oeeeeeeemermmennnnn. 8
Comparison of the diffterence of fluorescence radiance(AF) between
before QLF and dye-enhancing QLF according to the

demineralization time. Paired t—test(" : p<0.05). «eeeereeereerenesrenicniens 9

— il —
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Fig. 6. The regression line for the prediction of lesion depth(m) from

ﬂuorescenC@(AF) Of leSiOH Surface. .......................................................... 11
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ABSTRACT

Diagnosis of early dental caries with dye—enhancing

Quantitative Light-induced Fluorescence(QLF)

Mi-hee, Kim D.D.S.
Advisor : Prof. Sang-ho Lee D.D.S., M.S.D. Ph. D.
Department of Dentistry,

Graduate School of Chosun University

This study applied sodium fluorescein as fluorescent dye for increasing
imaging diagnostic ability by inreasing fluorescence difference of sound
enamel and caries lesion with Quantitative Light-induced Fluorescence.

We selected tooth with no dental caries or crack among recently
extreacted premolars and third molars. After cutting smooth surface of
tooth in 6 mm x 3 mn x 3 mm size, it was buried in acrylic mold. We
covered nail varnish on half of specimen’s surface and setted the control
group. Specimens were randomly divided in six decalcification group(6, 12,
24, 48, 72, 96h). Each group had 15 specimens.

Specimens were decalcified at each time and washed by saline, and then
measured decalcified degree(AF) by using QLF-D. And we washed it after
applying 0.075% sodium fluorescein and the measured AF and compared it
with previous value. We measured the lesion depth after cutting central
portion of specimen and polishing and then storing the scanning electron
microscope image.

Lesion surfaces observed by using QLF were more darker than normal

enamel and observed lesions by QLF after applying fluorescein were more

Collection @ chosun



lighter than normal enamel. The more decalcification time inreased, the
more fluorescent dye penetrated. The measured AF value after applying
fluorescein is all increased compared with previous value(p<0.05). QLF
value and lesion depth showed high correlation(p<0.01) and we acquired
an linear equation by regression analysis.

Therefore, because QLF measurement using fluorescein is more sensitive
to diagnose decalcification of early stage, it will enable an early diagnosis
of dental caries before cavity preparation stage and treatment and

management of early caries lesion.
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Fig. 1. Schematic illustration of specimen preparation.
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AZE AlHES 2389 [22mM CaNOs3),, 2.2mM KHxPO, 50mM acetic

acid, pH4.5]9 6, 12, 24, 48, 72, 96A1%F &<t GdAIA o2 &3|3dt) &3 8
37Ce] ®astgdh
3) @319 AHe] 3= H 2HAF) 54

A2 AlFE F QLF-D(AIl in one Bio Co., Seoul,
FGgzE2ahgog A o|u[AE AHAFsAT. o] F QA2

s AgE olmAE B 9 AxE A4 D v

N BEAAET AT AR FBAZAAF) 4
QLF-DZ ol g3te] AF @& 24T

Chemical Company, Milwaukee, Wisc., U.S.A.)(Fig. 2)& # 4l

pi

pelletg ol §3tol EEF F A NP5 AH, Axsn A

1l

OF kg ZAske] 2 ghg washgln

2
'@ F.W. 376.28 (518474
e
| 16308
g
Fluor

salt
%

Fig. 2. Sodium fluorescein(Aldrich Chemical Company, Milwaukee, U.S.A.).

_4_

Collection @ chosun



B E o] &3dle] =83 XA AFE tt& lon sputter(E-1030, Hitachi, Japan)S ©]-&
slo] M FES 80%7F A dstAtt BwWo] FHHE A|HE JHEEH | ZE o] &3}

o Algd 9o F2e & FAAAE R A (JEOL JSM-840A, JEOL Co., Japan) %
ol

Experimental side Control side
Demineralization

» Demineralization o Nail varnish
Enamel
‘ DP Enamel
Dentin Dentin

DP : Deepest point

Fig. 3. Schematic illustration for measurement of lesion depth through scanning
electron microscope. The left illustration presents the state before decalcification
and the right one presents the state after decalcification. The deepest part of

decalcification region was measured as lesion depth.

A A= IBM SPSS Statistics(Ver 20)< o] &3t} 7} &3] A 1to
AF @3 FARAAAN A S &3l 4 ¢4 dol(mm)e] Bdas S48
Al Zbell g Zpzbe] gR1E] Afolg dolR 7] #3] one-way ANOVAE A s}
Ak G A G Fo AF gt Aol feow gk xtolE Polr 7] 918 Paired

A

t-testE AlAEATE WA Zolek AF 7k 3reo] AddAE ARSI AL A EH Y
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Zh7ke] @ Agke] et AFHOE $AMAE FAG F FBYAZ GNF A
3 F AP e ZASE, FAARAN Ao Yae Hol(mE =4 cHTable

1, Fig. 4).
23] 7]kl & 92 WA ZHol(m) et A AE e da

_?_
Tt EEAAE Table 131 2 oAzte] FATFF Waol ol F7h5
fex]
=

g4t/

1, A4 A3 Fo AF gE FhsrA W2 gel,

g3 A 7bo] ek AR fela Aol AR THP<0.05).

Table 1. Mean lesion depth(ym) and the difference of fluorescence radiance(AF)

of lesion surface according to the demineralization time

Difference of

De@ineralization Number Lesion depth(ym) fluorescence radiance(AF)
time(hours) before dyeing after dyeing
6 15 1823 £ 6.79 -10.90 + 2.17 -14.48 + 2.18
12 15 2559 + 7.33 -14.28 + 261 -16.50 + 2.55
24 15 40.64 + 12.16 -17.14 + 201 -19.17 + 241
48 15 75.20 + 9.39 -24.00 + 2.24 2782 + 2.15
72 15 82.54 + 12.53 -27.79 + 152 -20.84 + 1.89
96 15 11896 + 17.09 -31.68 + 2.42 -34.08 + 2.94
p value <0.001" <0.001" <0.001"

One-way ANOVA test

" ¢ Statistically significant (p<0.05)
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(B)

(C) (D)

(E) (F)

Fig. 4. The QLF images of enamel surface according to demineralization time.
(A) 6h demineralization group; The left one is QLF image took after
decalcification and the right one is QLF image took after applying the
fluorescein, (B) 12h demineralization group, (C) 24h demineralization group, (D)
48h demineralization group, (E) 72h demineralization group, (F) 96h deminerali-
zation group. Decalcified enamel was more darker than normal enamel and
decalcified enamel covered with the fluorescein was more lighter than normal

enamel (C: control side, E: Experimental side).
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AR A An 9 A 9a gol, A4 Foh Wa o] Abe] woj& 4
A7 27 0884, -0805% T wike] e AuwAT ALe wolFAY

(p<0.05, Table 2).

Table 2. Pearson correlation coefficients(r) among variables related with caries

lesions
QLF(AF) dye-enhancing QLF(AF)
Lesion depth -0.884 -0.895
p value <0.001" <0.001"

¢ Statistically significant (p<0.05)

F k3 WA o] Afold] 34 4 A3 y=-4.28x-30.60°] 3|7
WA o] AEEHAI AEXETE AHE dupy & m2=XE YEY = R square
®e 07812 w9 =A JEbStHFig. 6). 83EN & AF g WA Zolo 39
A Ay y=-427x-40.33¢] 27 WA o] A=HAAL R square #H2 0.800°.=

w5 = A e e (Fig. 6).
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Fig. 6. The regression line for the prediction of lesion depth(ym) from

fluorescence(AF) of lesion surface.
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