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ABSTRACT

Effectiveness of portable QLF on tooth

examination

Lee, Kum Ho

Advisor: Prof. Lee Byoung Jin, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Purpose: The aim of this study was to evaluate applicability of
Qraycam device in tooth examination for enhancing the

detetin caries and filling body detection.

Method: Fifty two subjects aged 25 to 34 were recruited for
tooth examination. Two examiners(l epidemiologic expert and
1 non expert) carried out visual tooth examination using only
dental operating light, dental mirror and air-drying without
dental explorer. And pictures or movies on every tooth
surfaces were taken under visual ray and 405 nm blue ray
respectively using Qraycam. Two examiner performed tooth
examination from movies or images taken by Qraycam after
more than 7 days from visual examination.

Agreement for two examiner and Receiver Operating
Characteristics (ROC) (AUC) were evaluated with gold

standard derived from visual and Qraycam examination.

,iV,
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Results:

1. The results of visual examination, visible ray image
examination and 405 nm blue ray image examination
showed very good kappa agreement with gold standard in
both examiners.

2. 405 nm blue ray image examination showed higher kappa
agreement than visible ray image examination, and that
was similar to visual examination.

3. Accuracy of detecting caries was enhanced by using 405 nm
blue ray image from Qraycam.

4. Accuracy of detecting filling body of 405 nm blue ray image

examination was almost equal to visual examination.

Conclusion: Tooth examination with Qraycam images revealed
high agreement with gold standard and showed accuracy for
detecting caries and filling body. Therefore, Qraycam would
enhance the quality of oral epidemiologic survey including
tooth examination and is expected to save cost and time for

survey.
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Fig 1. Framework of this study
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Table 1. Comparing examined tooth status with naked eye of examiner A with gold standard

A1(Optical examination)

0 1 3 4 5 6 7 8

(Sound) (Decay) (Filling) (Missing (Missing (Sealing) (Filling not (Un- Total

due to not due to due to caries) erupted)

caries) caries)

0 5631 4 8 0 0 2 1 0 5646
1 15 34 4 0 0 0 0 0 53
3 51 2 824 0 0 5 0 0 882
Gold 4 0 0 0 45 0 0 0 0 45
Standard 5 0 0 0 0 559 0 0 0 559
6 7 0 2 0 0 55 0 0 64
7 3 0 0 0 1 43 0 47
8 0 0 0 0 0 0 0 400 400
Total 5707 40 838 45 559 63 44 400 7696

Kappa=0.969, P<0.001

Collection @ chosun



Table 2. Comparing Qraycam visible ray examined tooth status of examiner A with gold standard

AV(Qraycam visible ray image examination)

0 1 3 4 5 6 7 8

(Sound) (Decay) (Filling) (Missing (Missing (Sealing) (Filling not (Un- Total

due to not due to due to caries) erupted)

caries) caries)

0 5627 8 9 0 0 0 0 5646
1 10 41 2 0 0 0 0 53
3 101 7 760 0 0 14 0 0 882
Gold 4 0 0 5 40 0 0 0 45
Standard 5 0 0 0 0 555 4 0 559
6 24 0 4 0 0 36 0 0 64
7 4 0 0 0 0 0 43 0 47
8 0 0 0 0 0 0 0 400 400
Total 5766 56 780 40 555 52 47 400 7696

Kappa=0.941, P<0.001
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Table 3. Comparing Qraycam 405 nm blue ray examined tooth status of examiner A with gold standard

AQ(Qraycam 405 nm blue ray image examination)

0 1 3 4 5 6 7 8

(Sound) (Decay) (Filling) (Missing (Missing (Sealing) (Filling not (Un- Total

due to not due to due to caries) erupted)

caries) caries)

0 5618 11 15 0 0 0 0 5645
1 4 46 3 0 0 0 0 0 53
3 48 6 818 0 0 10 0 0 882
Gold 4 0 5 40 0 0 0 45
Standard 5 0 0 555 4 0 559
6 11 1 3 0 49 0 0 64
7 1 0 0 46 0 47
8 0 0 0 0 0 0 0 400 400
Total 5682 64 844 40 555 60 50 400 7695

Kappa=0.963, P<0.001
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Table 4. Comparing examined tooth status with naked eye of examiner D with gold standard

D1(Optical examination)

0 1 3 4 5 6 7 8

(Sound) (Decay) (Filling) (Missing (Missing (Sealing) (Filling not (Un- Total

due to not due to due to caries) erupted)

caries) caries)

0 5605 12 19 0 1 4 5 0 5646
1 27 21 4 0 0 0 1 0 53
3 61 0 812 0 0 8 1 0 882
Gold 4 0 0 5 40 0 0 0 0 45
Standard 5 1 0 0 5 549 0 4 0 559
6 8 0 10 46 0 0 64
7 6 0 0 0 41 0 47
8 0 0 0 0 0 0 0 400 400
Total 5708 33 850 45 550 58 52 400 7696

Kappa=0.946, P<0.001
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Table 5. Comparing Qraycam visible ray examined tooth status of examiner A with gold standard

DV(Qraycam visible ray image examination)

0 1 3 4 5 6 7 8
(Sound) (Decay) (Filling) (Missing (Missing (Sealing) (Filling not (Un- Total
due to not due to due to caries) erupted)
caries) caries)
0 5596 14 29 0 0 7 0 0 5646
1 19 29 5 0 0 0 0 0 53
3 108 1 764 0 0 9 0 0 882
Gold 4 0 0 5 40 0 0 0 0 45
Standard 5 0 0 0 555 0 4 0 559
6 24 0 9 0 31 0 0 64
7 6 0 0 0 41 0 47
8 0 0 0 0 0 0 0 400 400
Total 5753 44 812 40 555 47 45 400 7696

Kappa=0.928, P<0.001
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Table 6. Comparing Qraycam 405 nm blue ray examined tooth status of examiner D with gold standard

DQ(Qraycam 405 nm blue ray image examination)

0 1 3 4 5 6 7 8
(Sound) (Decay) (Filling) (Missing (Missing (Sealing) (Filling not (Un- Total
due to not due to due to caries) erupted)
caries) caries)
0 5587 1 43 0 0 4 1 0 5646
1 19 28 6 0 0 0 0 0 53
3 46 3 825 0 0 8 0 0 882
Gold 4 0 0 5 40 0 0 0 0 45
Standard 5 0 0 0 ] 555 ] 4 0 559
6 19 0 8 0 0 37 0 0 64
7 1 0 0 0 0 0 46 0 47
8 0 0 0 0 0 0 0 400 400
Total 5672 42 887 40 555 49 51 400 7696

Kappa=0.947, P<0.001
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Table 7. Observed agreement of examiners (kappa value)
_ Optical Vlglble ray 405 n_m blue ray
Examiner - image image
examination L e
examination examination
Examiner A 0.969 0.941 0.963
(Oral epidemiologic expert)
Examiner D 0.946 0.928 0.947
(Non expert)
_ 14 _
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Fig 2. ROC curve of caries detection in examiner A

Table 8. ROC curve analysis of caries detection in examiner A

Test Result area under Standard

95% confidence

variables ROC-curve Error Significance interval
Lower Upper
A1 0.644 0.029 <0.001 0.588 0.700
AV 0.685 0.025 <0.001 0.636 0.733
AQ 0.719 0.017 <0.001 0.687 0.752
— 15 —
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Fig 3. ROC curve of caries detection in examiner D

Table 9. ROC curve analysis of caries detection in examiner D
95% Confidence

Test Result area under Standard

variables ROC-curve Error Significance interval
Lower  Upper
D1 0.562 0.034 0.117 0.495 0.630
DV 0.621 0.031 0.002 0.560 0.683
DQ 0.614 0.031 0.004 0.553 0.675
— 16 —

Collection @ chosun



4. 5% ol ug ROC T4
7k AstzA A8}
szl AEIPL A 2EE AE ARE o]gste] £&E RO
T4 Fig 49 2k, felolge] AAFA7 JAGe zAlse] A5 42
= #E5e wzert §etew Ay #AI} AAREo o 12 FFolsdrt. ROC
=49 o] AR w3 S dEtl T (Table 10).
ROC =&
1.0 —
—— =2Ho
S e AA

0.8

06
o

nl
al
0.45

0.2+

oo T
0o 0z

T T

T
04 06 &

1-S0l&

1.0

Fig 4. ROC curve of filling body detection in examiner A

Table 10. ROC curve analysis of filling body detection in examiner A

95% Confidence

Test Result area Standard Significance interval
variables under ROC-curve  Error
Lower Upper
A1 0.813 0.006 <0.001 0.801 0.824
AV 0.793 0.007 <0.001 0.780 0.806
AQ 0.815 0.006 <0.001 0.804 0.827
— 17 —
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Fig 5. ROC curve of filling body detection in examiner D

Table 11. ROC curve analysis of filling body detection in examiner D
95% Confidence

Test

Result area

Standard

variables under ROC-curve  Error Significance interval
Lower  Upper
D1 0.808 0.006 <0.001 0.796 0.820
DV 0.787 0.007 <0.001 0.774 0.801
DQ 0.815 0.006 <0.001 0.804 0.826
— 18 —
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