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Abstract

Diagnostic reliability of the optical caries activity test

Park, Cheol-Hong D.D.S
Advisor : Prof. Lee, Sang-Ho, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The purpose of this study was to evaluate the specificity, sensitivity, and
diagnostic power of caries activity test using Light-Emitting Diode(LED)
fluorescence. The subjects of this study were 55 children of 6~7 years old.
LED light were irradiated to labial or buccal surface of all teeth. Fluorescence
from initial carious lesion of teeth illuminated by an LED light was observed
through barrier filter and the number of teeth showing lesion, size and position
of lesion were counted. Dentocult® SM test and dDfFtT rate test were also
done and their correlation between two tests was investigated. And then
specificity, sensitivity, and diagnostic power of optical caries activity test using
LED light were evaluated.

The results were as follows ;

1. There was positive correlation (r=0.43) between LED fluorescence test and
Dentocult® SM test(P<0.05).

2. When visual examination was defined as standard testing method, the
specificity, sensitivity, and diagnostic power of LED fluorescence test were
100%, 76.1%, and 100%, respectively.

3. When dDfFtT rate was defined as standard testing method, the specificity,
sensitivity, and diagnostic power of LED fluorescence test were 88.9%,

47.8%, and 95.7%, respectively.



4. When Dentocult® SM test was defined as standard testing method, the
specificity, sensitivity, and diagnostic power of LED fluorescence test were

100%, 58.7%, and 100%, respectively.

In regard to above results, optical caries activity test using LED light
considered to be practical method because of it's close relationship with

microbiological caries activity test.
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Table 1. Scoring criteria for the number of teeth which showed initial carious

lesion
Score Number of teeth which showed initial carious lesion
0 0~3
1 4~8
2 8~12
3 12~

2) LED @3& ol8ak =7]9-4io At

440~500 nm <999 FHFL 7AW 800 mW/em®el F¥& ztE Elipar
Freelight 2(3M ESPE, USA) LED #& AM&&IQIth obge] Aster Aotke] Friol
LED 32 ZAbshar Xofoll Al Abeks = Ao LED & Abdsie] woeh 93 sl
w&E7] A8 520~540 nmo] Hlvk FpA|7IaL 7o ole] Hlg Apwhsls 59 3dE
2 E3)] #Fslo] g "o AANXZ tH|EHo] AL Hozm #HAEE= 2y $2H
2E Holx Aoke] 5 AT 2AWetn opx]atel wddA] JiEkek Fig. 1



I ZE charts ol&ste] 1 A7 2 AXE ¢ 7]i'5}93\5}. Zre)al HA Aot A
9] 10% olstE 14, 20% °©l/d< 24, 30% ©|3S 34, 40% ol/d= 4@, 50% o]’
< 539% AH3tal o]E basic scoregl 3FTH A 3H7ﬂ basic scored] g |ofo] -2
27N ol #EE A dlld Aot £ T 14E dakal A, #2344 4vEe W
Auch & 49 A 183485 Frhske 920wyl 1/35-9o AT A M 1
A& F712 getth(Fig. 2). o887 scoring®t F Holxe} WEs Hrtsly] 93l
Dentocult® SM scoring ¥l =718ko] Fig. 33 #Zo] BH3tth

o

Optical caries activity
charting system

Fig. 1. Charting system of optical caries activity developed by department of

pediatric dentistry, Chosun university.



Evaluation System of O ptical Caries Activity

Dentocult T 5 M

1

b

0 --- 3 Low
4 --- B Mediumlow
B --- 1 2Medium High

12 --- High

Fig. 2. Evaluation system of Optical Caries Activity.

Optical caries activity scoring system

Basic score

-= Number
@® Size

(@] Location

Fig. 3. Scoring system optical caries activity.
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Table 2. Scoring criteria for individual dDfFtT rate

Score Individual dDfFtT rate
0 0~10%
1 10~20%
2 20~30%
3 over 30%

4) Dentocult® SM test o 2|3+ xJo}¢-2] == AA}
Dentocult® SM(Espoo, Finland) 7]E <] bacitracin discE #] %
=0 & EZEol4 FvlE] wrh thd obselAl ek g5 Fo] of 1
& screening strip2 T4 Wl & Yol iFJL AL A gEA T o 2
< 7FebA e dEjelAl A | e
3] =2 strip& Hokouoﬂ ‘7%7‘% = }7HL = &
ol A 48A1ZF Hlj sttt T VAL ALY A AR E o] 85t
7t ARES ¢AEEE %é( 104 CFU/ml : 0), 4=&A4%(<10" CFU/ml : 1), $%
EFHE(10°~10" CFU/ml @ 2) 3 L=FAE(G10" CFU/ml @ 3)& FFesiglct
(Fig. 4).
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Fig. 4 Dentocult® SM scoring system.
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Table 3. The evaluation table of test

Screening criteria Validation criteria
Comparative testing Standard testing method
method Score 2~3 Score 0~1
Score 2~3 A(True positive) B(False positive)
Score 0~1 C(False negative) D(True negative)

Table 4. The equation of specificity, sensitivity, and diagnostic power

Specificity = Bf — % 100

Sensitivity = —4 % 100
A1 0

Diagnostic power = AﬁB X 100




. A5 A3}

1. 2 AAZEe AadA

S-obAAL, LED &% #AE dDIFtT rate, Dentocult® SM ZAAPH ZHAbollA P A
of W& oAk gl (P>0.05)(Table 5).

2 A" 27192448 0] 49} Dentocult® SM =
A8 A3} Spearman A#AF(N7) 04302 vBlud =& ko] AABRAZ eI

tH(P<0.05)(Table 6).

Table 5. Comparison of variables between male and female

LED fluoresce-

Sex Visual test dDfFtT rate Dentocult® SM
nce test
Male 1.92+1.05 2.44+0.73 1.22%+0.90 1.22+1.05
Female 1.79£1.08 2.32%£0.82 1.26£1.19 1.58+1.07
Mean 1.87%+1.06 2.40£0.76 1.24+1.00 1.35%£1.06

Table 6. Correlation coefficient among variables

LED fluoresce-

Visual test dDfFtT rate Dentocult® SM
nce
LED fluores— . ; «
0.59 0.28 0.43
cence
Visual test , .
0.49 0.44
dDIFtT rate .
0.42
S. mutans
count
* P<0.05



2. 2t AN Solxe WRE, vy Hr}
1%34% LED @3wo] 7k ¢-Fatglon vzt dDIFT rate’b 713

Table 7. Evaluation table of variables from visual test

True False True False Sensitivity Specificity  Diagnostic
positive positive negative negative (%) (%) power(%)
LED fluo-
35 0 11 9 76.1 100 100
rescence
dDIFtT
14 2 18 91.3 56.3 60
rate
Dentocult®
23 12 4 16 85.2 57.1 65.7
SM
Q@dDIFtT rated 7]io& 42 49
dwee LED g9ol g $oskelon Solws gt A4+, ¥
== Dentocult® SM #AR o] 7b4 5614 3 71HH 9 D‘r(Table 8).
Table 8. Evaluation table of variables from dDfFtT rate
True False True False Sensitivity Specificity Diagnostic
positive positive negative negative (%) (%) power(%)
Visual
21 2 14 18 60 90 91.3
test
LED fluo-
22 1 24 8 47.8 88.9 95.7
rescence
Dentocult®
17 6 10 22 63 78.6 73.9
SM

@Dentocult® SM AAIH S 7|Foz Ao A9
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= 2= dDFFT rate?} 7H
-3k Aoz H{rhE vk Table 9).

Table 9. Evaluation table of variables from Dentocult® SM test

True False True False Sensitivity Specificity Diagnostic
positive positive negative negative (%) (%) power(%)
Visual
23 4 12 16 65.7 80 85.2
test
LED fluo-
0 19 9 58.7 100 100
rescence
dDfFtT
17 10 6 22 73.9 68.8 63
rate
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Z7] AT Ade WMEES BE AHdA 10~100 m Fr=7E o] glon,
ARHoz 7 el A do] ehefel zlo] l& A @AEH] olgar WAl ol
U S HE A Aok ARl s & wEu A @] wieel olE
Adsts e g4 G g 27 9458 270 BaR S ook §4e)
FwesA A7) Qo FAFAgdEe] oy dA A Feo] e o Y
S AL F e Wyt ofUg} nrkeiAel (A AAE I £ Yot

SHARE AopA e Sl WdAacl 9 el 5o o A adlo] A

n

Aol lojal Alste] EA7F B4 olela Bagh
o]ZZ  zol9-al= wAlo]l Q91O & lactobacilliZt A EHYTG, o]z Q13
Lactobacillus < s A A= Snyder HAPEY0] /s o] o] g5 g} 1
#1} Fitzgerald9} Keyes?7} Ao}9-2loi= 218 AA 3= mutans streptococciZ} ¥
ogtthi= S Halgh o] X o}g-2 Ao 9lo] mutans streptococci®] <l
A oAgrE gl gl g o]F o] o]Ee] 7] Gold %35)
Streptococcus mutanss ABA 02 v 4 Q1 mitis-salivarius agarg A+
2 W&, Streptococcus mutansoll ek A A= B S mutansol] W] gk
FAQ FIE FE olHAN AFHE W wiACA vl F EFo] HeEts Ae A
o] S. mutans® Y& FAs= 7HF =9k WRlolvh. webs S mutanstt A E A O 8
eFe 4 g wiHel e Be A7yt olHHed 0 sudome
mitis—salivarius agarel]l F7[=S WAIAA I @3E dolH = Zo|d
ole} o] mjuryle] ¢ st alban AAMH'Y, Cariostat 74/\}347)

3
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AAAre] Al el gl ol
gz ghE gk AR S 7H“L5]7<] g Aol

w7 A AopeAS T AduEe] s BE 950l

A #Hzxof o] AEQl MEFE 279459 5 LED 35 ol&d dAH
ol HAskaL oo} T2 o] JilelA e A HAIY 0L o] ThEA ol -
= W7hskaat sholoh

@Folgt Blo] Ao Fud A whatE o] 1o = Ho mpato]l o XAlE Ul
t spgo]l o dolA A= Bl JEHE Y dowE Aedoly &2 3o ThA
FAdol =AME B @Fol & BAR Hoto] A0S A W @ do] A
ol disird = el A58 2 deAd gtorn $AAAy Zﬂ@ﬂﬂoﬂﬁ T1oAfolE
THE Be AFEo] YA, agy gn 5 FEE
o 1 falldd Anle HA wjZel Ao s tAlEHA Aot —EFO]COHH 1}5’]
Aol Aol AbgRA AL ZAAIFA FFTIL ol AE o] &gk FFRol Av)E L
Ag7A o] Aol olshi AR A A A d 9 fluorescence?] ﬂol% 488nm
shgo] ofm gol Ao X 71¢ @AEA vehdria skl

TIA B ZAMA] K ofoll A A Y= FFL HE oF 540nm 349 yellow region
Oo% #HAE=H olu] AololA Abety = Ul AAdhetal &gk fgnt dEEk] 9fs
A+ 520nm ©|ste] S A wsteE FEE (barrier filter)7} & .3},

2

27) AopyAFe AAstd glol okZ: dolAst b S5 Felol A dlo]
Az T AL 3ke] Aulelv] Abge] ZAtER BE gule Ba 5 ol A

WAL Qo] B AFAAE Yl F o A AT S e FU9 LEDFS A

g3t
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AE2l g aga Fe 400-600mW/em®e] ZwwA Hetdx Al HA
* FHE 7H4o] wlwd Ayste] myHo R AgE ol FLo]
oh aEy 2ANESE AT o] B Ay, FE ) 7)Fo] HE e Yo F9 4
Aol F71ARD wAZE 8FEHE GAIZE AR gt o] X4
e = 4 Aduhs wdol Ak 53] AolgAbdlA 1 FEAS e del oy
=2k Pl = AFEH o g Y HAAH R Hsty] ufitel
FAA F U AER Fdo dalol HFH vk AEAQ &=l Fol
o ExMo] MAE nyE 24 FozRE 1990dn] Futo] s

k3]
FzAb7), FHol ME LED FxA|7HA A 2§ %L%Joﬂ o

{57 o HEE FuE
S Ab§sto] ool ol AP EE o 53

Az Sgolvt ;kel AU FohE TG Bask glo] ME A el Ao

AR A Aok Sl 'A Bl wge] Aol AT A ool 7hs sl
of dh=tll o9 BEAY ALE HalM AFE TEH AF7F askA R ol dA
Ao g ojggo]l W] ol F3HE ATE Fa dAY AL Ao $AAEEE
(DFD)ZFY s A shs o] ARSI ok, FA8d A4 o o= ¢
2ol Q= Ao}, g&o] Hojgle Xof, 1ela @EtE Ao} T& FAbsto]l ZF 1A
o7F A Ax, a8 JHoerE 29 HES HUFE 7 e W dmft
ratett DMFT rate® AR&3tal Q] & AFoA = ol¢f 2 WHES ozt Wy
gk dDfFtT rate® AREsIlvh dnbd oz 9jof & HAl: F2¢ G745 76
o] W7tsk= Aol dwbAolAnk 2 Aol = 6-74] Alo]o] dAH ARFTY AotE
o g &9 7] witol Zole]l MErF 20-2270 % Wl E AAsa gk AA A0 H
WES Wrheks gohAQl A ofyel ZF TRl A g mef wEste] Al

.
4 SAgxe 8 WA SR Wil FAs JFAS Fwstel dDIF(T

rate2 ALEEIYITH B ALoAE el Sx2 ¥atar SobEAbel dDIFT rate,
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7| AL AANES AAA, A FAR A Aol A ARSI dieke] o
sk AP AlQ] Algo] o
AgE QJal B AFds o
of 7]x3lo] olE -AGAAAIH F8taA}t dto] A2 A|~"S JEsta 7] &

A

=3
o $ABYAAS Mol e 2 ARE ALk

SM #AAPH O Sol®=& Z+2F 100%, 56.3%, 57.1%°1%1 o™, "M== 242y 76.1%,

91.3%, 85.2%°]11a1, A& 247k 100%, 60%, 65.7%°] A

3. dDIFtT rate® 7)|ZFAAIHOo 2 39S uwl, SordAS} LED & 3%, Dentocult®
SM #HAMH e Bolit= Z2F 90%, 88.9%, 78.6%°1% e, WAx=E 27 60%,
47.8%, 63%°1 a1, ¥eE2 27+ 91.3%, 95.7%, 73.9%°] 3

4. Dentocult® SM #HAMHS 7FHAAPHORE 89S w), So-EAMe LED @3,
dDfF(T rate?] Eolxi= Z+zt 80%, 100%, 68.8%°1 o, Wzt ei= Z+7zt 57.1%
52.2%, 73.9%°1% a1, Ae+z& z+2F 80%, 96%, 68%°] U

dakol ¥ Wl LED #3971% ol4e #oha Aokeaaiaay

o VRS Aok @y AAs wwste] fold FUUAE mol YA B
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