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— Abstract

The aim of this study was to evaluate QLF (quantitative light-induced fluorescence) technology for the caries detec-
tion in primary teeth and validate the relationships between the cavity volume of carious lesions and QLF analysis results.
Total 125 tooth surfaces include 53 occlusal surfaces, and 72 proximal surfaces were investigated with the portable QLF
device for detection of dental caries in primary molars. Micro-CT radiograph was also performed to classify carious le-
sions and calculate the cavity volume. QLF showed good accuracy and reliability (sensitivity 0.75 - 0.94, specificity 0.82
- 0.95, and AUROC 0.88 - 0.98) for the caries detection in primary teeth except AR average results of proximal caries
which showed relatively low values. Statistically significant relationships were found between AF average, QS-Index and
the cavity volume according to Spearman rank-order correlation coefficients (- = 0.805 - 0.832, p < 0.001). QLF detection
method would be a harmless and reliable way for children to diagnose dental caries without the concern about radiation
exposure.
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Table 1. Characteristics and distributions of primary teeth and toot surfaces
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White Light Image

Quantitative Light-induced Fluorescence(QLF) Image

Fig. 1. Quantitative light-induced fluorescence (QLF) imaging protocol using extracted primary teeth. (A) QLF imaging pro-
cedure with Qraypen C (AIOBIO, Seoul, Republic of Korea). (B) White light image of primary teeth. (C) QLF image of primary

teeth.
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Table 2. Quantitative light-induced fluorescence score for occlusal
caries (QS-Occlusal) by Jung et al.

Level Description

0 No fluorescence loss and no red fluorescence increase in
pits and/or fissures

1 Fluorescence loss and red fluorescence present as a line
or spot in pits and/or fissures

Fluorescence loss and red fluorescence glow extend
around pits and fissures

Red fluorescence glow extend around pits and fissures
and a dark shadow from dentin is present

Table 3. Quantitative light-induced fluorescence score for proximal
caries (QS-Proximal) by Kim et al.

Level Description

0  No dark shadow and no red fluorescence
1 lrregular dark shadow but no red fluorescence

Faint red fluorescence limited to 1/3 of the bucco-lingual
width

Strong red fluorescence over 1/3 of the bucco-lingual
width

2
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Table 4. The international caries classification and management
system by Ismail et al.

Level Description
0 No radiolucency
1 Radiolucency in the outer 1/2 of the enamel
2 Radiolucency in the inner 1/2 of the enamel + ED)J
3 Radiolucency limited to the outer 1/3 of dentin
4 Radiolucency reaching the middle 1/3 of dentin
5 Radiolucency reaching the inner 1/3 of dentin

EDJ = Enamel-dentin junction
Level 6 represents radiolucency into the pulp is excluded.

x| &3 =2 (Bruker CTAn v.1.18, Cambridge, UK)S At&3}
O] micro-CT At2 5 3xH G2z If7d & ROFFS AlY
SHRACH WP 2AZ D 20| StLio| X|HO| LA-ATF & 74
Ole EXstes 4% ZE A4 RO|E otol £ Z1t
Fig. 2. Axial, coronal, and sagittal view of micro-CT radiog- = AEBISITH
raphy for the assessment of dental caries in primary molar.
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Al 8t & 25 UCE Diagnostic levelOfl Al level 02 ICCMS 0%t Z(Table 6)
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Table 5. Results of the receiver operating characteristic analysis with quantitative light-induced fluorescence parameters for the detection
of enamel caries in primary teeth

Occlusal Proximal
AF average AR average AF average AR average
Cut-off -1.75 20.50 -1.15 21.50
Sensitivity 0.94 0.75 0.95 0.19
Specificity 0.89 0.94 0.88 1.00
AUROC 097 0.88 0.98 0.62
(95% Cl) (0.93 - 1.00) (0.79 - 0.97) (0.96 - 1.00) (048 - 0.75)

Cl = Confidence interval

68
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Table 6. Results of the receiver operating characteristic analysis with quantitative light-induced fluorescence parameters for the detection

of dentin caries in primary teeth

Occlusal Proximal
AF average AR average AF average AR average
Cut-off -11.65 27.50 -9.40 21.50
Sensitivity 093 0.92 0.89 0.36
Specificity 0.85 0.95 0.82 0.98
AUROC 0.98 0.97 0.94 0.69
(95% Cl) (0.94 - 1.00) (0.92 - 1.00) (0.88 - 0.99) (0.54 - 0.84)
Cl = Confidence interval
2k X|Hof| LIEHH X|OtRAS S BF3 diagnostic leveldt 1 Table 7. Correlation between results of quantitative light-induced
of [H2 QLF 2MZHAF average X AR average)2| 2XE &0l fluorescence analysis with the cavity volume
ot7| 2I8ll Kruskal-Wallis test2t Mann-Whitney U test AtZ | AF Average | QS-Index
mm
o Micro-CTS 4 A8 SA¥0) Rulot QUF 242D} . pule <0001 <000

p values from Spearman correlation test.

=] = 0O ol5l . . . . .
(AF average ® QS-Index) AFO|Q| &ETAE AOLET| 2|50 QS = Quantitative light-induced fluorescence scoring
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Fig. 3. Box-Whisker plot for the comparison between diagnostic level and quantitative light-induced fluorescence (QLF)
analysis results (The asterisks indicate statistically significant differences between the groups with post hoc Mann-Whitney U
test, p < 0.001). (A) Comparison with the values of AF (fluorescence loss) average. (B) Comparison with the values of AR (red
fluorescence) average.
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ELESS

QAI9| X(OLRAIS o2 9B YUHYEM(QLR) HAHH RAEHX|52 Bt

-

R AU WP - OfEfY - SH|A

YT A 2O
Gy A 7S
? Oy A YA

2 Ao EX2 RX|9 X|OtRAT HAE 2T HEFHYE M (quantitative light-induced fluorescence, QLF) 7|&2| R84S H
7tsta, LAEAO| 219t QLF 24 A1t AH0|Q] HEEAE =2I5H= AO|CE X|0tRA T HAE I8l 53742 mgtH & 72719 ¢
HUS Zot & 125742 7 XA|HS JU& QLF YH|E 0|83 ZAISIY FTX|Q| X|ORAIS S &QISHAUCt LS X|0LRAF
2 25D RMHAC 2H|E AMSEET| B micro-CT LA AALE AMSIAUCE 4UMOZE H2 X8 EQH QATH 240
CHSH AR average Z1HE M| 2I5HH, QLF 24 A= |X[Q| X|ORAIS ZICH| CHs S&2ot +=F2| Fatdnt ME =& BB
0.75 - 0.94, £0|= 0.82 - 0.95, AUROC 0.88 - 0.98). Spearman &2 Z0| M= AF average X QS-Index@t A A FI| ALO]
of SAXMCZ Folst 22 MEHd2 =QlE = AUACH = 0.805 - 0.832, p < 0.001). QLF 7|&S 0| 8%t X|0tRAZ HAL= ofZl0]9
K|OFRAIS TITHO RUO| A = Z0f CHTt 247 10| QHHSHA At 7tsdta, Al2lgt ghot 2ol 2 4= QIS Z0|Ct.
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