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——Abstract

ative children or disabled persons.

molar, marginal ridge

The purpose of this study was to evaluate the ability of Q-ray view (All-in-one Bio, Seoul, Korea) in detection
of proximal caries in primary molars with sound marginal ridges.

Thirty two children aged 3-9 years (average 5.6 + 1.3 years old) were chosen, and two examiners evaluated
100 proximal surfaces of primary molars with sound marginal ridges. The teeth were examined with: (a) visual
examination, (b) Qray view, (c) DIAGNOdent (KaVo, Biberach, Germany) and (d) digital periapical radiography.

Kappa statistic was used to assess the agreement between each examination method and the degree of caries
progression. The kappa values for enamel caries were 0.15 (visual examination), 0.10 (Q-ray view), 0.25
(DIAGNOdent) and 0.68 (digital periapical radiography). The kappa values for dentinal caries were 0.34 (visual
examination), 0.56 (Q-ray view), 0.44 (DIAGNOdent) and 0.70 (digital periapical radiography).

Although Q-ray view showed low diagnostic ability in detection of enamel caries, it was effective in detection of
hidden proximal caries extended into dentin. Q-ray view would be a useful and simple device which could aid
pediatric dentists in detection of hidden proximal caries in primary molars especially when examining uncooper—-
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Fig. 1. Q-ray view is composed of goggle and device which emits visible
blue light.

Fig. 2. Semilunar shaped red fluorescence is observed at the distal surface
of mandibular right first primary molar which indicates progression of
proximal caries into the dentin. The image was captured with macro lens,
SURPASS-i (YuSangtech, Bucheon, South Korea) mounted to the
iPhone (Apple, Cupertino, USA).
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Inclusion criteria

-100 primary molars of children aged 3-9 years old
-No pre-existing restorations or destruction of marginal ridges

Visual . Digit:al
WS S Q-ray view DIAGNOdent pe.rlaplcal
radiography
Grade Grade Grade Grade
1 1 1 1
2 2 2 2
3 3 3 3
1 | | |
Compare with the degree of caries progression
observed during the restorative treatment
Fig. 3. Design of the clinical study.
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Table 2. Distribution of treatment according to the degree of caries
progression

Degree of caries progression Treatment Number
No proximal caries observed Preventive treatment 16
Restorative treatment 0
Pulp treatment 0
Enamel caries observed Preventive treatment 24
Restorative treatment 5
Pulp treatment 0
Dentinal caries observed Preventive treatment 0
Restorative treatment 54
Pulp treatment 1
Total 100
Table 3. Distribution of treatment
Treatment Number
Preventive treatment 40
(prophylaxis and/or topical fluoride application)
Amalgam/Resin/ Glass ionomer filling 56
Resin/Glass ionomer filling after indirect 3
pulp capping with Theracal
Pulpotomy & SS crown 1
Total 100

Table 1. Distribution of scores examined by visual examination, Q-ray view, DIAGNOdent and digital periapical radiography in comparison with the

degree of caries progression observed during the treatment

Degree of Visual examination Q-ray view DIAGNOdent Digital periapical radiography
caries progression 1 2 3 1 2 3 1 2 3 1 2 3
1 12 4 0 14 2 0 15 1 0 16 0 0
2 17 12 0 21 8 0 22 5 2 9 18 2
3 22 13 20 5 18 32 14 13 28 2 11 42
Total 51 29 20 40 28 32 51 19 30 27 29 44
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Table 6. Kappa values for detection of proximal caries confined to enamel

detection of proximal caries confined to enamel Examination method Kappa value 95% CI
el Digital Visual examination 0.15%%* 0.01-0.29
V1§ua . Q-rayview DIAGNOdent  periapical Q-ray view 0.10%%* 0.18-0.52
examination .
radiography DIAGNOdent 0.25%** 0.12-0.38
Sensitivity 0.41 0.28 0.17 0.62 Digital periapical radiography 0.68%*** 0.51-0.85
Specificity 0.77 0.72 0.80 0.85 Kappa statistic (*** : p <0.001)
Sum 1.18 1.00 0.97 1.47 CI = confidence interval

Table 5. Sensitivities and specificities of each examination methods for
detection of proximal caries extended into dentin

Table 7. Kappa values for detection of proximal caries extended into
dentin

Visual Digital
1§ua . Q-rayview DIAGNOdent  periapical
examination .
radiography
Sensitivity 0.36 0.58 0.51 0.96
Specificity 1.00 1.00 0.96 0.96
Sum 1.36 1.58 1.47 1.92

Examination method Kappa value 95% CI

Visual examination 0.34%** 0.21-0.47
Q-ray view 0.56%** 0.41-0.70
DIAGNOdent 0.44%** 0.29-0.59
Digital periapical radiography 0.70%** 0.57-0.84

Kappa statistic (*** : p <0.001)
CI = confidence interval
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