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Purpose: The aim of in vitro study was to compare the diagnostic accuracy to detect non-cavitated enamel caries on smooth
surface by using four kinds of the QLF devices.

Materials and Methods: A total of 52 human permanent premolars and molars were used. Fluorescence images were captured
by the QLF devices (Inspektor Pro, QLF-D, Qraycam, and Qraypen). Fluorescence loss of the QLF was calculated. The severity of
lesions was categorized into the following 3 scores using polarized light microscopy: normal (S), enamel demineralization to outer
half of enamel (D1), and inner half of the enamel up to the dentin-enamel junction (D2). The Kruskal-Wallis test was used to
compare the fluorescence loss among the QLF devices. Spearman rank correlation coefficient between histological scores and
fluorescence loss of the devices was calculated. The sensitivity, specificity, and area under the receiver operating curve (AUROC)
were calculated to compare their diagnostic accuracies.

Results: The correlation coefficients between histological scores and the fluorescence loss of the devices showed 0.77 to 0.81 (P
< 0.001). All histological scores, the fluorescence loss among the devices showed no statistical difference. Among the devices,
sensitivity, specificity, and AUC values of the fluorescence loss showed 0.84 to 0.94, 0.76 to 0.90, and 0.90 to 0.92, respectively.

Conclusions: All QLF devices had no difference with excellent diagnostic accuracies to detect non-cavitated enamel caries on
smooth surface.
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Fig. 1. QLF devices used in this study. (A), Inspektor pro; (B), QLF-D; (C), Qraycam; (D), Qraypen
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Fig. 2. Representative images obtained by each QLF devices according to histological scores.
A, PLM images (x100) obtained; B, white images; C, D, E, and F, fluorescence images obtained from Inspektor Pro,
QLF-D, Qraycam, and Qraypen; S, sound; DI, early caries lesion reaching to the outer half of the enamel; D2, inner
half of the enamel up to dentinoenamel junction (DEJ). White and black arrows represent the area of interest.
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Table 1. Distribution of fluorescence loss ( 4F) from each QLF devices according to the histological scores

QLF device Histology score Correlation coefficient!
S (n=21) D1 (n=18) D2 (n=13)
Inspektor Pro 0.00 (0.00, 5.45) 9.85 (6.53, 13.33) 16.60 (14.20, 25.70) 0.78
QLF-D 0.00 (0.00, 0.00) 8.65 (5.80, 13.60) 18.10 (14.55, 27.45) 0.81
Qraycam 0.00 (0.00, 5.85) 9.15 (7.68, 17.25) 25.00 (19.25, 37.35) 0.78
Qraypen 0.00 (0.00, 6.35) 10.20 (6.78, 15.55) 19.90 (15.25, 29.10) 0.77
P-value* 0.694 0.428 0.347

All values represent median (25th, 75th percentiles).

“indicated no statistically significant difference between the QLF devices at each histological scores (severity levels) were calculated by the

Kruskal-Wallis test.

findicated statistical significances between the histological scores and the fluorescence loss ( 4F) obtained from each QLF devices by the

spearman rank correlation, P < 0.0001.

Table 2. Values of AUC and optimum sensitivity, specificity, and cutoff values for the fluorescence loss (4F) of each QLF
devices in detecting sound and enamel caries lesions at smooth surface

QLF device Cut-off Sensitivity Specificity AUC (SE)
Inspektor Pro >6.0 0.87 0.86 0.91 (0.04)
QLF-D >55 0.87 0.86 0.92 (0.04)
Qraycam >7.7 0.84 0.90 0.91 (0.04)
Qraypen >59 0.94 0.76 0.90 (0.04)

AUC, Area under the receiver operating characteristic curve; SE, Standard error
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