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in Proximal Caries
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— Abstract

The aim of this study was to evaluate the proximal caries detecting ability and identify the optimal cut-off values of two
types of laser fluorescence (LF) devices; classic type (DD) and pen type (DDpen).

The number of proximal surfaces participated in this study were 164 surfaces in primary dentition and 438 surfaces in
permanent dentition. Each tooth surface was sequentially assessed by two types of LF devices, and bitewing radiograph.
The radiographs were classified into 3 groups in primary dentition (pR, pR;, pR,). and 4 groups in permanent dentition (PR,
PR, PR, PR,) according to the depth of caries, and used as gold standard.

In primary dentition, the area under the curve (AUC) values of DD were 0.851 and 0.890, and those of DDpen were 0.883
and 0.917, respectively in enamel caries and dentin caries. In permanent dentition, the AUC values of DD were 0.762 and
0.886, and those of DDpen were 0.828 and 0.958, respectively in enamel caries and dentin caries.

When detecting proximal caries in posterior teeth with LF devices, DDpen is more useful than DD in both primary and
permanent dentition. However, in primary dentition, DD can also be useful to detect proximal caries.

Key words : Proximal caries, Caries detection, Laser fluorescence device
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Fig. 1. Laser fluorescence devices used in this study. (A) DIAGNOdent® (DD, KaVo, Biberach, Germany) and probe A, (B)
DIAGNOdent®pen (DDpen, KaVo, Biberach, Germany) and approximal probe.
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Table 1. Subjects participated in this study
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Primary Dentition Permanent Dentition

Age (Mean £ SD) 5.64 + 1.83 15.27 + 1.58

Number of Subjects 22 22
Male 11 8
Female 11 14

Number of Tooth Surfaces (%) 164 (100) 438 (100)
Maxillary teeth 76 (46.3) 229 (52.3)
Mandibular teeth 88 (53.7) 209 (47.7)
1* primary molar 63 (384) -
2" primary molar 101 (61.6) -
premolar - 220 (50.2)
molar - 218 (49.8)

Table 2. Laser fluorescence readings and mean ranks among three groups classified by radiographic scorings in primary dentition

Radiographic o ; bb i DDpen
scoring Number (%) Reading Mean Reading Mean
(Mean * SD) Rank (Mean * SD) Rank
PR, 98 (59.8) 134 +182 59.33¢ 345+ 279 57.23¢
PR, 41 (25) 3.54 + 223 104.87° 793 + 433 107.57°
PR, 25 (15.2) 796 + 447 136.66° 15.88 + 6.94 140.44¢
p-value < 0.001 < 0.001

p : Kruskal-Wallis test (a=0.05), a,b,c : Mann-Whitney's U test as post-hoc test

PR, : sound, pR; : enamel caries, pR, : dentin caries

a,b,c : same superscript letters in the columns indicate non significantly different by the Mann-Whitney's U test

Table 3. Laser fluorescence readings and mean ranks among four groups classified by radiographic scorings in permanent dentition

. . DD DDpen
Radiographic ber (9 i i
Scoring Number (%) Reading Mean Reading Mean
(Mean + SD) Rank (Mean+SD) Rank
PR, 305 (69.6) 121 £ 150 184.64° 373 + 361 175.91°
PR, 72 (16.4) 2.68 + 2.56 260.25° 7.21 + 405 282,65
PR, 31(7.1) 5.26 + 5.13 315.32 11.68 + 8.52 320.98"
PR, 30 (6.8) 9.27 + 854 377.13¢ 2213 + 10.64 406.20°
p-value < 0.001 < 0.001
p : Kruskal-Wallis test (a=0.05), a,b,c : Mann-Whitney's U test as post-hoc test
PR, : sound, PR, : outer enamel caries, PR, : inner enamel caries, PR, : dentin caries
a,b,c.d : same superscript letters in the columns indicate non significantly different by the Mann-Whitney's U test
(PR, threshold)E 7| =0 2 ¢ ROC B4 (Fig. 2411 B2 24 APHSZON AVALD 22 HBT 24 A0|S e
1 AOE QAN ALO|E 23t EA (PR, threshold)E 7|&2 St= AZ|(PR, threshold)E 7|&2 2 st ROC I M (Fig. 3A),
2 B ROC BA(Fig. 2B)0 A 27 DDpen DDECH &2 AUC 2 B 2471 22 HYH 94 A0 TEIIE @ﬁl(PRZ
S LIEtRACLE, & 717 AO[of] SAH2Z 7ofoh X0|& Lt threshold)E 7|&=2 2 o ROC f4d(Fig. 3B), HE 2 241t &
EFLIX| 22tCH(Table 4) OFE R4 AfO|Z PESHE Z(PR, threshold)Z 7|Z22 3t
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Fig. 2. Receiver operating characteristics curves of DIAGNOdent® (DD, broken line) and DIAGNOdent® pen (DDpen, solid line)
at pR, threshold (A, enamel caries), and pR, threshold (B, dentin caries) in primary dentition.
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Fig. 3. Receiver operating characteristics curves of DIAGNOdent® (DD, broken line) and DIAGNOdent® pen (DDpen, solid line)
at PR, threshold (A, outer enamel caries), PR, threshold (B, inner enamel caries), and PR, threshold (C, dentin caries) in per-

manent dentition.
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Table 4. Area under the ROC curve of DIAGNOdent and DIAGNOdent pen in primary and permanent dentition

Threshold DD DDpen p-value
) " PR, 0.851 0.883 0.285
Primary Dentition
PR, 0.890 0917 0.282
PR, 0.762 0.828 0.007*
Permanent Dentition PR, 0.835 0.880 0121
PR, 0.886 0.958 0.001*

Pairwise comparison of ROC curves (*: p < 0.05)

DD : DIAGNOdent, DDpen : DIAGNOdent pen

PR, : enamel caries, pR, : dentin caries

PR, : outer enamel caries, PR, : inner enamel caries, PR, : dentin caries

Table 5. Sensitivities and Specificities at different cut-off values suggested by manufacturer and the result of this study in primary dentition

PR, threshold PR, threshold
Cut-off Sn Sp Cut-off Sn Sp
DD 6t 046 0.94 21t 0.08 1.00
2% 091 0.68 5+ 0.80 0.89
8t 0.56 093 16t 0.56 0.96
DDpen
5+ 0.85 0.78 ot 0.84 0.87

1 Manufacturer’s suggestion, # : Optimal cut-off maximizing sum of sensitivity and specificity in this study

DD : DIAGNOdent, DDpen : DIAGNOdent pen
PR, : enamel caries, pR, : dentin caries
Sn : Sensitivity, Sp : Specificity

Table 6. Sensitivities and Specificities at different cut-off values suggested by manufacturer and the result of this study in permanent dentition

PR, threshold PR, threshold PR, threshold
Cut-off Sn Sp Cut-off Sn Sp Cut-off Sn Sp
DD ot 0.29 0.98 15t 0.15 1.00 21t 0.13 1.00
3t 0.56 0.84 3t 0.74 0.79 3t 0.83 0.76
8t 0.59 0.88 - - - 16t 0.67 0.96
DDpen
5% 0.83 0.70 104 0.77 0.89 12+ 0.90 091
1 Manufacturer’s suggestion, # : Optimal cut-off maximizing sum of sensitivity and specificity in this study
DD : DIAGNOdent, DDpen : DIAGNOdent pen
PR, : outer enamel caries, PR, : inner enamel caries, PR, : dentin caries
Sn : Sensitivity, Sp : Specificity
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