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Bstx xlobAEA ZAlH el Alz|zo RHst BT
HIME - 0| - Ol4E
2Bt X\ 3feie) Aol whetmal

— 22xE

B ¢7= LED 839 L o] &atd 7t Ajolel SARHEE 2T F YeAE FH87] A8 6~T49] oFF 551
& oz Aole] £z @] LED 2< AL 5% FEE AME8l 27] Hoh4-4Fo] B Aot ¢
229 37), YK S& 71233, olgh BL 27| Aol L2 #8 2 FABAAAEA 12 AR S
AWl dDIFLT rate, Streptococcus mutans colony countst Z#4 & vl:, B71etx, LED F339 < ol 88 +
A4 AN S Eolx, A%, AT S HrHT

1. LED 339 < o] 88 BT 23w 7]|E9] Streptococcus mutans colony count AAPEF 24 ¥

AABAZE HHHr=0.43, P€0.05).

2. LOHANE 7|EAAE o2 39S v, LEDY Bo|g, 9z, A9 747t 100%, 76.1%, 100%°11th.

3. ADfFITE AP e 89S o, LEDY Solx, 9izte, Agde 247} 88.9%, 47.8%, 95.7%°1.

4. S. mutans 2RWL 712402 ¢S W, LEDY Solx, A=, Jdye A7 100%, 58.7%, 100%

o|Att.

ool AT S 2F5 B ] LED BEY7E o] &3 BEH Aol AT AAEE nAETH Aok B At
W3} v et §o3 ARBAS 2ol YoM &4 7hsAe] 2 Aoz AlsdT.

F20] : LED 834, Aot 48484, 27) Aob442,

.M & o gelet olaid W 271$AMAE SdoRE
29 A7 dds 2 el 94 gorl 24 AT &

LALR GE 5 AL QA AR A7) - ol
27) 9AE 9g A% gEo] Brled vt A]] Ao

Aok9A2L Ao] oJ3) Mol Beisiol w7t sl
oz ARA 713 £ Aoln el 717 8elo] B¢

Aoz Agale] WP XolAlFe 27] TAlE HPFE
¥R dsldAE o] A7|E EHo| §trdes B HE
Ao Hg) A BRPnz JAH o2 Wrk(white spot)o]

WAMANA Ol 4%

LFEYHA BT MY E 3758X]
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o2 gAF 3)Eo] olgt 2y Y| FoE 27194
WAt P94 Ao BAEE ol o8 A%
(remineralization)7} 7VFsdtnz2?? 27|92 i) 27 &
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2 SASAAAM o] &893 ot AT P Y
oA ofg] 71x] B3 89ld] o3 EAEE Xoh9-2Fe A
291% oz, 7 AQle] EAFE melsld aEHoR 7
W HhgS ofjdlal oA} she Q] AAE & Sl Azt
A ARET e oA AAE dRE WAEEE
o 2 19409 Snyder®7} 31243 Snyder AAPHOl &
Eet At glon 2o o] WS S AN ANFE
21o]t] AP (Cariostat®) o] AHEE 2L 1o} o5 AP
5 7 $45E FRAIE FE A A AT
Lactobacillus 3 AA sl 1gtd Aolt}, dx|gt o=
%7] $A9A 0 f2odE S. mutansd F&o] ¢ AH
Lactobacilluse $4 29 Agd o #AdCtn LA
A¥12 S mutanstt Aoz wjgte wX7t g
Cariescreen®®, Mucount®®, Dentocult-SM, STRIP MU-
TANS test”® 5 S. mutans® % £33 EH|2E Fo| &
AR 28 &893 Ik T3 S mutans® Lacbacillus
= 7 AR £5 238 WH(CRT®) 9= /=Y AL
483 gk Ty olHR WY 257} 24A3L o)) Wi
HBE ARt 37) wiEol] HArATe) o] Fdell o) Fof
A7) AAH A o] wjzle] 7pF o] vl v QoA HA
A&E717) ofE Y, £ o]y @ W ES 2F 74 el EA
Age AT S AA| Ao}l Hdste
= T 929l £3290% wAg delo|ng 1 B o
g AVE ¢ A

dA oz g ANl glo] 2194 AE XohA S F2
& 4 e ZE 89l0] FAH g Zgato] o|Fol A
Hzo Witz 1 £t /Yy AEIEE veid F 3l
ohs - 20} oA 2g 2o Ads] f8 FEE AT7E0
Al Eo] gted)2@ Wel A o] 43 transillumina-
tion?%2®, Aol EA-E o] &3 AP HAf{e] FAE
o] &3 H7)AEHT B A77} Sk o] B He gt
x|oke] FFEA | hat Hu®7} g o]F Aol Wol gt
fluorescence 4] B A77} o]FojA o3 Y.
2ol @o|A7} X128 Holol] TYHHA 7ARAA G| of
232 HolA7t Qo) EAE o] 43 X092 59 2P

=] -
or—

Fig. 1. Caries activity scoring chart.
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2 AAE D Y2z A8 dFojM otz go|AE &
sl 7] SA2g exsn BAG 47 nyESY A&
ARG 2o AAAAE BYGeP. vt golAE 7HH <]
B, 23] olgl$n Rt gestn uge] YA
Q) AYFFo| Fesithe By HFEo dielA g 2o]7]
YJEvty A€

wata B A7 280 B3 GdT A8 257} 3
on BHolEE o]Eo] ZHAsSKY HZ XA e 20ln
9= LED #2879 L E A8k 27]1945E A
31 o]9] Eo]| % (specificity) 9+ W E (sensitivity), A& (di-
agnostic power) Bkl o] A#E 7|2 WAYETH ¢
NFAE T vl mF oA B3t Aol Z A A
22 Aol gAY o R ol /HEeAE Wtske W 21 &

Aol gieh,

e

ZAYS D NTEY Lol Fte] WHE obF F F7AE
gato] gl 6~TH oF% 559 Udog siglen d¥ot 36
g, ojo} 19| tt.

2. o7l

1) St

A7}-g AagstA gEFINE Aol RS AXAY F
77} BAL o] g5te] YutAQ PAHAE AP 2715
A Zo| 9l 92 Fig. 17 2 AEEF o] &3t 1 27|
g7 7123gc. 2z AA Ko} AFe] 10% ©l8kE 14,
20% ©)4S 24, 30% ©1°4E 3%, 40% o’dE 44, 50% ©I
g 5302 B8t o] basic scored} 3t AR basic
scoredl] & Xojol] $2jo] 27} o] B A AP Aot ¥
178 tata s, 35 42 458 A 2 25 )
F 1ANG Z1ebm 2o mEH 1/35-90 AXE 25 A

Table 1. Scoring criteria for the number of teeth which
showed initial carious lesion by Lee

0
1
2
3
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Table 2 Scoring criteria for individual dDfFtT Dentocult® SM Strip mutans

Colony density

0 0~10%

1 10~20%
2 20~30%
3 over 30%

1

Fig. 2. Screening strip colony density chart,

Comparative testing Stéhdgrd testiné”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 diag- 3) S48 ot (dDFLT) %3
nostic power 2 o}-o-2 78 | o} = (dDIFLT)E Al FAT vhe Sol=et
D m7A=2 Hrlsly) 93l Axelssono] Ak W uwet
Specificity = x 100 oA AF L O X o Ha
B+D Table 29} o] $AAAEL 0ol 374 4D2AZ 73
tHTable 2).
A
Sensitivity = x 100
ensitivity ove)

4) Mgl o oke4 SA= AL

A Dentocult® SM(Espoo, Finland) 712 W} bacitracin
Diagnostic power = 7B x 100 discZ Wl cklol] Yol 1587 59 ths E5o|A FHldl £
A olEolAl A g2g Fo o 18 A & F
screening strip 77 W9l & 9ol &Elu & 7PEA B
A 3 ke 2 FL /1A e FEelA BA) Wol Bele] 2

% 14 E 2712 d3th o|# A scoring® ¥ Seol=s UA%E B5E 1027 23} Bojo] 2E3] 2L stripE ¥l
2 B8] Y30 Table 13+ 2o W4 U2 4DAZ BRI ze e nple 27 =& Aoz 37T W]l
tH(Fig. 1, Table 1). 487 kst Wik 3 B AR AL A E &
RS o] &8l 4 ARSL $AFAE 24 (104 CFU/ml

2) LED %33} HgE & o] &3 A} 1 0), ASREAYE(10° CFU/ml : 1), FE=BE=(10°~10°

LED #& 440~500nm ¥99 3¢& 7HA% 800mW/ CFU/ml : 2) ¥ Z=FHE010° CFU/ml : 3)2 A< shet
em?e] 232 zH= Elipar™ Freelight 2(3M ESPE, USA){'ZL Arh(Fig. 2).
ArgElglom obgel Aslel xlote] Fwel| LED #& ZAHst

1 Koo A AAEE FA] Folx Lg sy £ § 5) AT

33 glak $23517] 98 520~540nme) Wut FHA7)5 T o D A719 ARE EAENG 7 AAM ] BEBAS
9lo] W& At B4 FUEHE 5 B =& U] 3 T

ANAd Pulse} AL Foz AAHE 27| FAHLE B @ 7122 vzt se AAEEe Fen
ol Hole] £2 FAASAT HAY FA= LA AL Axelsson©l A wgol < AAt F2 o w2} Table
= 93 43514 scoringdte) Table 13} 2o EF3ch. 37} Table 49 2& Mo Eolx W7tz JodE

Iy
%7} (Table 3, 4).
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I, A+ &
BEgA 0T AE 27192840 49 Mutans strepto-
1. ZH AApZEe| AphakA| cocci AW Alole] FBRAE BA A7 Spearman FH
A7} 04302 Hd & 4o ZEAAE e
2HAAL, LED % A}, #2172 % 8, Mutans streptococei (P<0.05, Table 6).
Y AAIA Y Add 2 foxe f1THP)0.05,
Table 5).

Table 5. Comparison of variables between male and female

Male 1.92+1.05 2.44+0.73 1.22+0.90 1.2241.05
Female 1.79+1.08 2.3240.82 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
Visual
dDfFtT

S. mutans

* PX0.05

Table 7. Evaluation table of variables from visual test

LED 35 0 11 9 76.1 100 100
dDfEtT 21 14 2 18 91.3 56.3 60
S. mutans 23 12 4 16 85.2 57.1 65.7

Table 8. Evaluation table of variables from dDfFtT

Visual 21 2 14 18 60 90 91.3
LED 22 1 24 8 478 88.9 957
S. mutans 17 6 10 22 63 78.6 73.9

Table 9. Evaluation table of variables from S. mutans

Visual 23 e 12 6 65.7 80 85.2

LED 27 0 19 9 58.7 100 100
dDfFtT 17 10 6 22 73.9 68.8 63
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2.zt Ao Solzet RIE,

O LAAE N1 FoB AL DS
Bol=st Mg LED7 M3 $dtfion UgEe
dDFtT7} 71 $43 Ao H7tEAH(Table 7).

orle

@ dDIFtTE 712 42 2+
A9PL LED7L 7HE S48t en] Bolme SddAE
V4 $538tn, UREE Mutans streptococeiZt 7 <73t

Al 3718 AcHTable 8).

® Mutans streptococci FEH & 71F22 4 ¥
Bolzg Add e LED7 7MY $oaen Wd=e
dDfFtT7} 7V -3 A e.2 B7HE A (Table 9).

13
=

V. 5% 4 1

OB

%27] $428 BE A A 10~100um P FA= 9l
on, gAF oz T YoM Qo] etdel 2] Sl& 5
gA)8l7] ojgn WAl Egoly &3 § tE 4H<l Aot
22 Arpge| oA E & FAHR] 7] Wi o & Hea}
AL 4R g, 2y 27) 458 270 2dE ¢
i $-o) B A Y7 Aol TR FES AR
ol i} d kA 2] Fo) o g O AP FAAEA & Y& Bt
ohigl H7}d A Q) A4 A E A F Yo,

A Xol$-AZL £309 HAASA 2 FE8Y F
o] 99 7HA] g9lo] N2 B oz Agslm Alteleke ¥
Z71 el 2AskE TR Agtolt, whebA AAle] ¢4
WA 71sAE A2t $AEAEE o#E o 7iA 8
¢ 2FF 02 grista BAsHE A0 oA AT #4A
o &£2q9loh} 3789 T AR o Tt
B A7t e el B oz Qg o 7HA] 44
uhA Q17 & AuA o2 fA Bt rked P Ade £
IAEE o] &3 AP O] Bo] AHEE T T

19559 Orland S©] xjo}-3-4] A el 1A Alde] EA47}
g5Aolgta Hug ol 2 Xoh2F LA dddeR
Lactobacilli?} AZHQTF?. ol2 A3 Lactobacillus T-&
wjFsiA] FARHE Snyder AAPEY0] = o} o] g5 %
o}, a3\ Fitzgerald® Keyes?7} Jols-A o A& A4 st
& S. mutans7t #ITHE AL Hung o) XohpA e
W] glol S. mutans®] BAEH AF7L L3 HPH o
g}, o] 3 o] o} &dl| ZASI] Jordan ¥ StreptococciE
AeA o2 woFe 4 9l mitis-salivarius agarg A5 &7
34t 8. mutansdl B& S22 7AA = Y S, mutans
of that F2 <l Hrprt FE o1AAH AFHE T= iR A W
g T FFe] AEd Ale Aol S. mutans® ¥ 3
7P 2% wioltt. watA S, mutanstt AHAH oz wjgd

b
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F Qe Ao et
& mitis-salivarius agarel H71ES A A o adE
BE 2ol

olg} o] wjekel dAF, AL alban AAPET,
Cariostat AAHE" 5 &3] 71 $2847 b8 A=A
g, o9} o] A BHEE ol gl BN EE FH3t
= aPRe WA S ARk stEE ARyt B AT
H|go] Fo| A8FchHE EAAC] Utk &g AA Ao¢HT
o] gute 7o BAE Bt opel 7} Afele] ote] A3lst
o] A% Elde] 2T F o7 899 uel B& 9%E W
W 5o AAle] AZTd JONE EAE A7 5 o &
A eele] 928 7AAL Reductase AAM 5 24 WEEC] &
AR YAD 27 AL 72 9tk Snyder’E A
o224 w7 AR T YA Fo] Lolan wiEnd
A7} dA ool h AAPHol Zhesla A8AZYe] A3
| o] AHsdol $ABPAAL Al wet gfgAdol AR
dx stged oA oHd 2R BT BEHe ¢
AP AR & Aot

mEh B a7 XolgAS 24 AAE Y RE &
ol5o] ZHgste] MY Ao Azxel @3 AHd HE
719420 42 LED %% o|43 g3l o Bt of
o} z+e wpgo] AQlolA $AZFAAPE R o] & THeA

2Z Brietaa i

ol Yol o] B1d A% wiatslo] e Y 3
o] A 2AHE WRT 9pgo] o oA A2 Yol FHE
2 o AeMo} #e dge] shAFAe] 2AH A
© o] 2 WAET), X|old] A& ZABINE W B3|
s gads off ARE da gEiA gem $AAA
3 AR A 2 2ol & FEE B dFE] UAHT.
AU HA 5 S8R ) o] 91 Aol 1 48
3} Ao A W 7N BH R A A 7
ot Al ApelAle] Abgol AR 7HAFA F7IY HolAE
o] &3 F@o) A= A

A 27A e AT oslH AAYFAHR +A4AAY fluo-
rescenced] 2olE 488nm 9] o2 oAl 7HF &
At vehdthan sk,

B ZAMA] K otdlA BRHE FRL BF & 540nm
349] yellow region®.2 F&S &t ojw) XofelA H&H=
we srels £48 33w BAE] Y E 520nm olst
o] 9A4-S 2+l I (barrier filter)7F 8354t

27] AopsA2g ZAgH o] ol2E #HolAst 7
o223 Belo|x|gt Fo|AE 1 AA T mrte] ol ALg
Ho] 7ltEx BE Aol B8 5 o 7 AL 3l &
AZqAE A & o A AHE F de B9 LED
B& At

AEAQ Bad #2A B 400~600mW/em®el FEZ
A 23R 284 Hh 4029 ZAAIT| FAEHY 7o)

B a7/l oFAEA P seden
o}

e
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Hwd AHdle BHAH R AMEE o2 Feolnt, a1y &
AVEFE A o] HHE W], "ES 7)Fo] dE sl Y
o] &9 ofo| Zt4H7] wFoll Azl F7|AQ1 wA7t 87H
w FA T 2A] gEHo Agd E £ 4 vke Bl
AUTE 53] Aol@AolA 1 FHANE A oH e
Fa g4 GRAM T AZH 2 AAF o2 EE]Ey] W&
o AZNEe ZAANE BHEAND F A= A2 B9 B
o] AFH I Ut AEZRQ] 2 Fol vlg) B S4o] A
Ad a7e 2 FoZRE 1990t Futoj A Z2)
2vf ol WEE o] &3 uBE FFRAY|, F2 Add
LED F2A 7] A28 3L g3t A79 i A4
QT G o]F3 FRAPIEL YA HHF R AL
7] diel Hx2 ZHE FAFAYG XA G FA
AMgatE A4 A E A8t Fole] Xol BT E o
Z3ta A48 4 oA Al 2ol MAZE Holy
w7te} A F7h2 THE a7t glo) whE AT el A
A AGHEE AT F 5lo] YoM 1 F8=) =
Aoz 7lUdn). g el AlZte] &7] Wi \ga
Aol s XA E AALE B3 vy x|o}-94] 4
AR 7Fsstel gt AtaET

AR ol AFe] B4 | vl X945 @
714 Aol shsdliof shed ol EldAY 2AE A3
A A 29 A7 SRR ol ddHo Rz ofyg
o] B7] wjgol FA ATE Bal A -S4 Arle &
AZE = (DFT)ZHY] B8 € A8t dhiel AHeH 2 9l
THERA ] & o R $-40] gle R|o}, FHo] Folg]
o}, aelz g Hol B& 2AE 74 Aidldeze
29 Ax, a1 JAGegE £ LS HE 9
= W39l dmft ratert DMET rate® AHE8la gled), £ 4
T olst & WHES Y7 HE I dDIFT rated Ab
£390. ditd oz 949 2L AAE fX9 d7XE 7
to] Brkshe Ao dubolA|et, & HHFMe 6-T4 Ale]
o] 3 AY 29 AolE AL Z 3157 w & X|ofe] A
G} 202270 2 v dAeta w3 AAHQ] fEeS Hot
e QAU AL ofet 7 AlRle] $AE =t RYs)
of A i $AHAe £E HrRetaAl 97 g §
29} A E B8l dDIFLT rateS AMEETh B A7
AX e 7L FAE THF SAFALS ADIFLT, S. mu-
tans SAHE 71FL2 oo #2184 A 84
& Ass9=, LED 3382 S47A19} dDIFLT rate, S.
mutans 233} 2+ 0.59, 0.28, 0.439) ABAFE 29
I, S. mutans ZAHL 71F02 QS o) BEolxg} WP,
2A+8 7} Al 100%. 58.7%, 100%5 R} ADFLT rated]
68.8%, 73.9%, 63%< HlwaA S w VHAEE A3 =
Eo| 3 472 Kyt
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V. &
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T r=0.43, P<0.05).

SR V1EHAM 0 R B9 S W, LEDS dDfFLT, S.
mutans® EolEE Z+7} 100%, 56.3%, 57.1%°132H,
NRATE 247 76.1%, 91.3%, 85.2%°19%, AAE L 7
7zt 100%, 60%, 65.7%°] ¢}

. ADFtTE 712AAR L2 39S o, S<aAe} LED, S.
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naws 47t 60%, 47.8%, 63%°l91, JAdE L 74z
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. S. mutans F3YE 71EAAECR 1S W, SHFEAL
¢} LED, dDfFtT9] Ecle& 2t 80%, 100%, 68.8%°]

o, fxE A7 57.1%, 52.2%, 73.9%°191, X
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ole] A3te Zsied 2 u LED BEE o83 %3}
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Abstract

A STUDY ON THE RELIABILITY OF THE OPTICAL CARIES ACTIVITY TEST

Cheol-Hong Park, Nan-Young Lee, Sang-Ho Lee

Department of Pediatric Dentistry, College of Dentistry, Chosun University

The purpose of this study was to evaluate the specificity, sensitivity, and diagnostic power of caries ac-
tivity test using 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. Streptococcus mutans colony counting and dDfFtT rate
test were also done and their correlation was compared. And then specificity, sensitivity, diagnostic pow-
er of optical caries activity test using LED light were evaluated.

1. There was positive correlation(Y' =0.43) between LED fluorescence test and Streptococcus mutans

count(P{0.05).
2. When visual examination was defined to standard testing method, the specificity, sensitivity, diag-
nostic power of LED fluorescence test were 100%, 76.1%, and 100%.

3. When dDfFtT rate was defined to standard testing method, the specificity, sensitivity, diagnostic
power of LED fluorescence test were 88.9%, 47.8%, and 95.7%.

4. When 8. mutans colony counting was defined to standard testing method, the specificity, sensitivity,
diagnostic power of LED fluorescence test were 100%, 58.7%, and 100%.

Considering the above results, optical caries activity test using LED light could be regarded as a practi-
cal method because of its close relationship with microbiological caries activity test.

Key words : LED fluorescence, Caries activity test, Initial dental caries, Sensitivity, Specificity
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