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Table 1. Criteria for caries status by Digital Imaging
Fi Optic Trans-illumination
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0 No evidence of enamel darkness
Table 2. Criteria for caries status by laser fluorescence

1 Slight change in enamel darkness device
9 Enamel darkness distinctly visible Score

without enamel broken 0
3 Enamel darkness distinctly visible 1

with enamel broken 2
4 Enamel darkness distinctly visible 3

with cavitation 4
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Table 3. Criteria for caries status by confocal laser scan-
rnng mlcroscopy

0 No evidence of enamel fluorescence

1 Slight change in enamel fluorescence

9 Enamel fluorescence distinctly visible
without enamel broken

3 Enamel fluorescence distinctly visible
with enamel broken

4 Enamel fluorescence distinctly visible

with cavitation
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1 8 10 Laser fluorescence
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1. In vivo study
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Fig. 1. Occlusal view of DIFOTI image of distal pit
caries.

Fig. 3. Occlusal view of DIFOTI image of central pit
caries.
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Fig. 2. Occlusal view of DIFOTI image of mesial pit
caries.

Fig. 4. Occlusal view of DIFQTI image of distal pit
caries.
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Fig. 5. CLSM image of sound pit.

Fig. 7. CLSM image of pit caries.

2. In vitro study

23 7|3Yo] Ago) we X0} £330 23] AxE Adst
4L %7 198 DIFOTI ©|u A& &8ttt 717t
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Fig. 8. CLSM image of pit caries.

21 tH(p)0.05). &3] izt mtE EF A2 IH A 2 &
AgH el 27 19T (p)0.05).

DIFOTI olv|x) 9] B532-8&(%)¥ LFDS 7§ 3k< Fig. 13
of Aaglza Jepldrt #H39 Y& 34 H2dd ug
=93] WFA MEEoln, $29 Y&5E LFD $33E vE
WH Rolt}. DIFOTI ©v| A= 48 713t A7l wa} @A 38
ZAashe S Ha) 3 9oy LFD 239 Wshs 49
2219 Wl dee & & Uk

WANA AR & AnfoiMx 23] 7\3te] Ao we) A4
AHolA D3]] gt o 3t WAstE AFHR] Yshrt

23] 7)7ko] APl we} &3} ot AR B
918 &4 CLSM o|WAE Fig. 149041 17742 Jeliigich.

23] 44Tl 37t FPE FAE Fig. 14904 £ & 3
th SR E FAlE F97t $2o] AgE RS Ve e
™ 239 £9+& Rhodamin Boll g4o] o utA vehdc)
8Y, 124, 1642 &3] 7(3to] 71848 4] dol7t 271
3t P Holx or Mg FH oA WA vehd
g3 A& 4= AUt
3 2338 o] gdte] CLSM oluAo vehd ¢
o2 243 A3}E Table 99 YER)RATH

ol
o

£

rir

=2
=
3

i e
1

>



Table 5. Sensitivity and specificity of DIFOT! system in
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Table 6. Sensitivity and specificity of laser fluorescence

invivo , ; ‘ device in in vivo ’ _

: ;,';’I:\I’égaﬁii{e‘k Positive ~ Total CLSM et Negaﬁ@ - ’ Téi?al
Absent 10 3 13 Absent 9 13
Present, 2 15 17 Present 4 17

(n=30) (n=30)

Fig. 11. DIFOT! image of 12 days.

Table 7. Mean and standard deviation of transparency
ratio of demineralized and sound enamel surface by

DIFOTI images
. :Demin, idume N Mean + S.D
{day) .
4 10 75.8 £ 8.5
8 10 504 + 8.8
12 10 38.8 £ 8.8
16 10 35.5 +11.7

213
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Fig. 10. DIFOTI image of 8 days.

Fig. 12. DIFOTI image of 16 days.

Table 8. Mean and standard deviation of laser fluores-
cence values of demineralized and sound enamel

surface ; _
Demin. Time No: Sound - Demineralized
{day) G
4 10 44+ 0.89 548 + 1.50
8 10 495+ 150 6.75 £ 1.26
12 10 418 +0.81 6.9+ 125
16 10 429 + 1.53 514 +£1.28
(Mean + S.D)
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Table 9. Lesion depth by confocal laser scanning

10

100 ] Ce— DIFOTIsystem 1 microscopy analysis ’

% | ireiigorireiuiall B P No . Mean
% ;: v-oge (p<D D5) ;: £ 4‘ ’ ) 10 ” ’ 7918 + 18.9
5w m § 8 10 116.17 + 16.6
g o Ty g e d 12 10 324.8 + 44.1
B S 16 10 558.1 + 143.9

10 . 1 1 1 —_ . "

o4 1 1 1 ]

T T T T
[} L [:] 12 1B

Deminerilization time (day)

Fig. 13. Transparency ratio of DIFOTI image and
flucrescence value of laser fluorescence device
with regression analysis.

Fig. 14. CLSM image of 4 days. Fig. 15. CLSM imagse of 8 days.

Fig. 16. CL.SM image of 12 days. Fig. 17. CLSM image of 16 days.

CLSM &4 Ao tigh 3|9 4 Az} 4] Waes Zo DIFOTI ZFH=&2 24 Ha Zojd it 33 AlF+= -
= 23 77 BAZT rke] 0.958 Ueh} EASHow 0.688% e H (p(0.05), ol &3] 717t 3 g3
frelatl 7kl eh(pC0.05, Fig. 18). A Qg Bol 9. 23y LFD9 laser fluores—

CLSM 97 &4A dojzl 2] Zojo tig DIFOTI cence valuex ¥ ¥4 A3 BANE fode w1 ¢

image® FFA=EZ LDF S3 7k 142 Pearson A% £4] HAHp>0.05).
A3} Table 109 VehAATH
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Fig. 18. Lesion depth by confocal laser scanning
microscopy analysis with regression analysis.
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Abstract

COMPARATIVE STUDY ON THE EARLY DETECTION OF ENAMEL
LESIONS USING DIFOTI AND LASER FLUORESCENCE

Myoung-Ho Maeng, Jong-Soo Kim, Seung-Oh Kim*

Department of Pediatric Dentistry, * Department of Dental Anesthesiology
School of Dentistry, Dankook University

The newly developed equipments for the early detection of carious lesion are LFD(laser fluorescence
device), Ultrasonic diagnostic system, CLSM(confocal laser scanning microséopy), QLF (quantitative
light-induced fluorescence) and DIFOTI(digital imaging fiber-optic trans-illumination) system.

In this study, DIFOTI system and LFD were used for the detection of early enamel caries.

Twenty five primary teeth extracted from twenty one children at around the dentitional exchanging pe-
riod were selected as samples. The results obtained from DIFOTI imaging and LFD measurement were
compared with those of CLSM and comprehensive evaluations were made for the diagnostic capacity of
each device. '

In vitro test, 40 sample teeth with their buccal & lingual surface formed by a window of 2X3 mm in di-
ameter were immersed in artificial demineralizing solution for the period of 4,8,12 and 16 days. The re-
sults obtained from the experimental groups(DIFOTI, LFD) were compared to control group(CLSM) and
we have reached to the following conclusions.

1. The sensitivity and specificity of DIFOTI system operated in oral environment was 88.2% and

76.9% respectively.

2. The sensitivity and specificity of LFD measured in oral environment was. 76.5% and 69.2% respec-

tively.

3. Regression analysis on the light transparent rate of DIFOTI showed its decrease according to the

length of primary enamel decalcification performed in vitro(r=-0.96, p<0.05).

4. No statistically significant difference between LFT measurement and the length of in vitro decalci-

fication was found in regression analysis(p»0.05). ‘

5. The correlation coefficient of DIFOTI image transparent rate and the lesion depth of CLMS was -

0.6988(p<0.05), whereas no statistically significant difference was found for LFD measurement.
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