—— 3sx=

CHstAobx|2istE| x| 27(1) 2000

x[O}RASe ZI|TICtE St LT PAZLAA R-INL
O[¥% - oj&H

A 3taL %) Ao g Solx) Hetmd

27] A0 A N H L FE EXo] tavhe AMd 2A% A3} 8402 A AR G ojzz
golAe] AR, F EAd] 2ALS O] BATE W B9 B3A B we} gge] DERlE BAGE o] L, 94 X
A3 AR XA FA 549 20| & of2 Yo|A W& 5 Az 20|72 F & - A¥dhe Al28E s Eela o
T o831 27] Aop-2] WAE 2o A A o2 gAY datad} st A2E FABAAAPES Adsted £ A7
o EA0l ik, A7 STAR o) 197 k22 FolA FWP 27 $¥2 FAFE S B eH 2uAE
BB oFFES R ol2E Fo|A FBYE o) gl 27) ST} SlE Aok AFE AR o] £ Uy
g AR Cariescreen® test, 221 @F9] FREAZAII $-4738 X ote] £(ADIFLT) AALete] A#E
71T 3PAE ol & ARE J|FOR 3l FolA FBYPEL o] gl AAE £ e NEL S4B 2 g
SRR olgh e A NAE, B R, AW 5 BAsle Adets SN &4 71eA S WrlslnA sisled o
A o 2o

27 ALY 22 A oy} ZT1ESFE FolA FWPE o L3t 233 BULTL F713IE o o) Aolde &
£ B¥BA(=0.7015)7} YA =3 BAGH 2 AR E A @3 A7 e Zolo FUES) AloloE HFulE #
AQl A A BAE YT dolA FBEE o] &3 $ABAAPH-E Cariescreen® test 28] 1 dDFLT AAL 5
B L AARAE JET E3 HolA FFUE o] &3 SR HArPEL dDIFLT FAIE 71508 48%9] Wzs,
52%2) Sol=, 45%9] IdE & B on Cariescreen® testE 71502 48%2] UAE, 51%2] S0, 36%9 AetE S
2o o] e 2345 FTHAE HolA FFP L o143l 3T 2] AL BUEE AR 27]94E 19 2787
Wao| Zol g Hrldhsd] B AR AL HiF 1 9o ol FPRL o) &3 $ATYANE AR ARE
7L s Euf, a2ja AAPAAIS A7t B g Bl Wow Bu 3% oz &8 hsAo] B Aor Algdr)

o]
=

FRO B A%, dolq FY, SRR, 2719402

.M B

Brp. 4oz 27194
M) chalkydt 34& Holn

Aok ZE olg X 8elo] BHA o2 2edla wAel
8oz AP /1WA Whde EHel Az
A, 8ol 89l g2l <8l @27} Yohyy] Azteke
Witk oleid WY 27 4 Wik qhdoze
9 AR WFAR F o] B4 o 9 AAE B e
AA e 5 IR DI B A e 39

L

—

spot)elgt £e8]-¢71 = gt} et ol A 27] 94
BaE BAREY Aoj2d, Y2 5y §4 5o 77
AR E NAANA FE2A 233 (remineralization) &
5% 9 ezl 897} /Fed Ao guA AP, Hap
olg} 2 27|14 Ae] 7] WY A 274 A)

2 & de 7Feol 12 AAE Adste] FFAQA o

2 A 1998¢ S AT AN A EAT(981-0711-086-1) AP 2 FHHUS

169



J Korean Acad Pediatr Dent 27(1) 2000

HAE AN AT S Aop2lF o|#EE FEF o AT
F Uth

ojgh Z-& Qe §-2 HA teAE FHsle & e
2 42497 0] 2453 Ut FAZRA Aol g4
£ 233sy] 9% AEeE 194049 Snyder?7b :gHet
Snyder ZAPHo] Q#FT o] 8H 3 glon o= of W
< O AN AFE 2deold HAPE (Cariestat®)o] AH-
Hol o3 TP a2t} o] ZE AAHEL U S
< fEste FH A AA Aol Lacobacillus B AA|3H
2k Aoy} HZoe %7 $AW A St Mutans
streptococcio] F&0| ¥ AW Lactobacillus'e A8 5] 218
o ¥ BAGTe AMdol WHABXAEY Mutans streprococei Tt
AdF oz wjoksle] SAste 224944 (Cariescreen®
test)o] WEE] AAHE T Yot 22 o9 2L WY BF
7b 2413 B B O AEE S sokslng 7|1 BAQ
Age} gul7t dashy vlgo] AA) gu it BAG &
A7b Aok, Eg HAMA ] BEo] AL FUd| o] Foix|#] &
dohe Bd ol A7]= 3 gl

a2y FEOE M F88 BAEL A9 22 719
FHBEAAAPEES 23 74 o EA3te AT =
ZH3BEN A Rol-Hd Aoste g 84AE, F A
2)ote] M3l (B3w), Bt A 2 Fxx 5& Al 4
o2& At Al ze} efgAel o]zt A7]E ¢ ke
RAojch?,

Hep £ Ao 2R of2a FolAe) AHelNe ¥
54% olg3te] 2 AN 77 Wel EAste AF, TF

Qaldel, el 2t A Aokel B3t ArERe 247k B34
o2 Belste] TYAINE 2719 $44HE 2710 YRI5
A2} S eM |8 $HRYAAY R 84T + YA
38 Fshed Unt.

tél-

1. AToHy o

I

glol A 9] Xolol| o] FRAFE o] 8t 27]94
#Z3 o]F Z /RIS A EE Hrlsle A
2 A F JeAY AR A9 8 75 394
2 o] APk, 194 ol2 FojA 3P ol g
g AR LY BAARE Fristeon 2uAlE ol & Al I
dollA oFsEoNA FEsl] 271 £E SH38ln o
o} & FA7} 7189 TR AL &, 274 PR ok
(DAF{Tt), A& HAH Cariescreen® test) $3 A#A o
H-5 doliy] 3 AAAAE EA6I9). 38 E olg e
golAA B E o] &3 HOEE 71Eo 2 3 $ATAAFAPY
o] s, Bolx, agx AYE & Hrlsig).

Wag

170

1.0122 2jo|x Hatge| Z7|P4H2o)

1) A8As

WAE 49 AXES stereoscopedollr] FAHo] AAZ
2o} 50718 AA AT}, B Aol AH-E Ho| A& 488nm
9% continuous wave?] °o}2Z #o]X(HGM, SPEC-
TRUM®)o™ 600xm 3739 B4+, 520~540nme] 33t
S 55 21 ZEE AR

2) Ag 2

glolA FFgo] HA 27| SAHAE A= = B
ARG = JeA ARE Hrislr] fa 49 XolE A8t
o 27] JFFAHAEE FEATIL o] HiE HEgd #
HE Yol FPPez F Axg 243 £ A HE cross
sectiond & HFAnH o2 HA| 2AA Zo|E SAHG ¢
Alole] ARBAE EA 3

OREREEY

29 AXF Hgo] AAE o} 5070E A st 2k 5 X
5mm Wol, 5mm%FA Aot AAE A 28tx, A= 14070
9] x)o}H AL acrylic plated] 33T,

@ 271 JFAH A 2

Al# 9] 3mm 749 WA BHE A9 g AR nail var-
nishg® =31 STPPYUFFAEH(0.1M lactic acid,
0.24mM sodium-tripolyphosphate, pH at 4.2 with sodi-
um hydroxide)oll @701 37C =714 3217k, 6A17F, 124]
7y, 24X17F, 36417, 48417, 60X 22 20704 S1X]A]
A ARl whet Hol7t M2 TE JIFHABLE st
ot

@ HolA FFg o] &3 7]

density) &3

488nm, A& o2 #o]A (HGM, SPECTRUM®)
¢} 600#m 279 BARE AHE3t] 0.6We £ 02 Q134
o2 FEAZ 27] A9 A9 EdH #olA We ZABIA

Image analyzing system
CCD camera T

Glass filter

Light(488nm)

Specimen

Argon laser

Fig. 1. Experimental design for measuring optical density of incipient
carious lesion on tooth samplé by argon laser fluorescence.
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Fig. 2. Colony density chart for Cariescreen® test.
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Table 1. Sconng cmena for deFtT
_Score .

W DN~

over 10

Table 2. Sconng cmerla for Carlesceeen®test

_ Score .  Cariesceeen® test
0 under 1 mllhons
1 5~10 millions
2 15~25 millions
3 over 50 millions

Tabile 3. Scoring criteria for laser fluorescence test

Score  laserfluorescencetest =
0 0~2
1 3~5
2 6~9
3 over 10
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Table 4. Evaluation criteria table of test

Score 2-3 A B
(True positive)  (False positive)
Score 0-1 C D

(True negative)

(False negative)

Table 6 Mean lesion depths and optlcal den31t1es of speamens 1n accordance with demlnerallzatlon time.

Table 5. The equation of sensitivity, specificity and diagnostic power
Sensitivity = A

A+C x100
Specificity = D

B+D X100
Diagnostic power = A

A+B x100

B ”04274+o M3

6L

6 20 194.5+20.64 0.302+0.0831
12 20 411.2+63.44 0.350+0.0480
24 20 565.9+66.31 0.414+0.0567
36 20 577.5+52.19 0.436+0.0355
48 20 752.5£68.28 0.477+0.0483
60 20 977.0+83.52 0.541+0.0532
F ratio 15.22 11.73
P value 0.008* 0.012*
* . Statistically significant
. A7 v wolX, Aol RE ToME 3 o7t YA
B UnE UL 29 3647 TAHE FOIE T Hol}
1. Ol22 3|o|x YA X7 |RAWA| EIX|ZT BTt i (Fig. 2).
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Fig. 3. Comparison of lesion depths and optical densities in
accordance with demineralization time.
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Fig. 4. The regression line for prediction of lesion depth from optica'l
density.



Table 7. Pearson’s correlation coefficients between lesion depth
measured by polarizing light microscopy and optical density mea-
sured by Iaser ﬂuorescence

- - Optical density

. lesion depth
' (arbstraf Jseale) )

Optical densﬂy 0.7015*

Lesion depth 0.7015*

* 1 p(0.05

Table8. Comparlson of vanables between male and female
dDIEtT

Malew 7

tigtobx|apsts| x| 27(1) 2000

Table 9.Correlation Coefficient among variables related with caries
activity(Unit: )

deFﬂ Laser Fiuarescence Cariesceeen® SM

Test  Test
dDfFtT 0.68 0.55
Laser Fluorescence 0.57
Test
Carlesceeen®SM
Test
_ Laserfluorescence test’ = Cariescreenctest.

5.06i2.89 4.14+2.54 1.221+0.843

Female 5.41+3.42 4.73+2.74 1.086+0.572

Total Mean 5.24+2.73 4.44+2.38 1.154+0.534
Probability (P) 0.44 0.35 0.31

* : Number of teeth which showed black spot under laser fluorescence

# * Number(million) of mutans streptococci per ml of saliva

Table 10. Evaluation table of laser fluorescence test from oIDthT
. ’ deFtT

encetest  ——
o _Score 23

Table 11 Evaluaﬂon tabie of Iaser fluorescence test from
. anesceeen@ test

Laser ﬂuorescence test

_score 0-1 . _ score 0*1
Score 2-3 26 32 Score 2-3 37
Score 0-1 28 34 Score 0-1 39
Sensitivity = 48%, Specificity = 52%, Sensitivity = 48%, Specificity = 51%,
Diagnostic power = 45% Diagnostic power = 36%
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Abstract

DEVELOPMENT OF HIGH SENSITIVE MODEL OF CARIES ACTIVITY
TEST FOR EARLY DIAGNOSIS OF DENTAL CARIES

Sang-Ho Lee, D.D.S., M.S.D., Ph.D., Chang-Seop Lee, D.D.S., M.S.D.

Department of Pediatric Dentistry, College of Dentistry, Chosun University

The purpose of this study is to develop the system which convert the optical difference of teeth texture be-
tween intact enamel and incipient caries lesion into shade difference by laser fluorescence and to develop new
and simple caries activity test using laser fluorescence.

The experimental design of this study consists of three parts. In first part, a new method for the in vitro as-
sessment of changes in initial enamel caries lesion of Bovine teeth using laser fluorescence is tested. In second
part, in vivo assessment undertaken. Number of teeth which showed incipient carious lesion on buccal surface
examined by laser fluorescence was compared with the caries activity test of Cariescreen® test and other oral en-
vironmental test of dDfFtT. In third part, new caries activity test measured by laser fluorescence was developed
on the basis of above results and evaluated the sensitivity, specificity, and diagnostic power. Optical density
measured by laser fluorescence was increased as increasing the depth of incipient carious lesion and showed high
correlation(y=0.7015) with lesion depth. Optical density showed direct proportion to lesion depth. Linear equa-
tion was obtained between the optical density and the lesion depth by regression analysis.

The result of caries activity test with laser fluorescence showed high correlation with those of Cariescreen® test
and dDfFtT examination. Caries activity test with laser fluorescence showed 48% of sensitivity, 52% of specifici-
ty, and 45% of diagnostic power on the basis of dDfFtT examination, and also showed 48% of sensitivity, 51%
of specificity, and 36% of diagnostic power on the basis of Cariescreen® test.

In regard above result, caries activity test with laser fluorescence considered to be reliable for caries activity
test compared with other oral environmental test. and it was also considered to be practical because it would be
simple, inexpensive, and time saving method.

Key words : Carties activity test, Initial caries, Laser fluorescence, Optical density
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