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Fig. 1. Frequency of children by age.
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Fig. 2. Digital Image Fiber-Optic Trans-llumination System.
a) Full System, b) Hand-Piece, ¢) Mouth-Piece.
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Table 1. Criteria for caries status

Score Description
0 No Caries
1 Caries possible
2 Limited in Enamel
3 To DEJ
4 [nvolve the dentin

by Zero, et al

Clinical Oral Health Examination Form
(Dept. of Pediatric Dentistry, Dankook University Schoot of Dentistry)

Name: Age: Sex: male[ ] female| ]
Uaoer Right ! Unper Left
Teeth i 2 3 4 5 3 7 Teett 1 2 3 5 7
Occiusal QOcciusal I
Buccal Buccal
Lngual Lingual
Mesia Mesial
Distal Distal |
Lower Right Lower Left
Teeth 1 2 3 4 5 8 7 Teeth 1 2 3 4 5 3 7
Ocelusal Ozchisal
Buccal Buceat ]
Lingual Lingual
Mesid Mesiat
Distal Distal

DMFT DMFS

Fig. 3. Oral Health Examination Form.
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Table2 Criteria for cariesstatus

_ Seore Description
0 No caries present
1 Probably no caries present
2 Not sure
3 Probably caries present
4 Caries present

Table 3. Intra-examiner reliability test for DMFT and
DMFS scores by visual oral examination
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Table 4. Inter-examiner reliability test for DMFT and
DMFS scores by V|sua| oral examination

 Examiner ] = Examiner2 1" Hxam 2% Exam
~ , ; Tw s 2 .. Exammer 1ys2 Examiner1vs 2
DMFT Score 0.91&4 0.927 DMFT Score 0.9612 0.9147
DMEFS Score 0.9341 0.9219 DMF'S Score 0.8390 0.7789
(Alpha Value) (Alpha Value)

Table 5. Intra-examiner reliability test for specific surface
by VIsuaI oral examination

Examiner |  Examiner 2 Mo

; ~ T 1Tws 2¢ L
Occlusal Surface 0.8849 0.8665 0.8757
Buccal Surface 0.6192 0.8220 0.7206
Lingual Surface 0.7654 0.7907 0.7781
Mesial Surface 0.7879 0.8736 0.8308
Distal Surface 0.8636 0.9163 0.8900

(Alpha Value)
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Table 6. inter-examiner reliability test for specific surface
by V|sual oraI examlnatlon

I"Exam  2"BExam
. ‘ Exammer 1vs2 Exammer 1y 2 Mean «
Occlusal Surface 0.8577 0.8362 0.8470
Buccal Surface 0.2384 0.2293 0.2339
Lingual Surface 0.4283 0.1330 0.2807
Mesial Surface 0.6358 0.6501 0.6430
Distal Surface 0.6173 0.5280 0.5727
(Alpha Value)
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Table 7. Inter-examiner reliability test for specific surface
by visual oral examination at posterior teeth

Examiner 1 Examiner-2 Mean
: 1% vg. 2m 1% ys 2
Occlusal Surface 0.8674 0.8479 0.8577
Buccal Surface 0.6133 0.8170 0.7152
Lingual Surface 0.7627 0.7828 0.7728
Mesial Surface 0.5329 0.8235 0.6782
Distal Surface 0.7125 0.9297 0.8211
(Alpha Value)

Table 9. Intra-examiner reliability test for specific surface
by bitewing radiography at posterior teeth

Examiner 1 Examiner 2
1#ys 2 1% vg 2 Mean
Occlusal Surface 0.7909 0.9570 0.8740
Buccal Surface NA NA NA
Lingual Surface NA NA NA
Mesial Surface 0.9627 0.9250 0.9439
Distal Surface 0.8707 0.9826 0.9267

* NA : not available
(Alpha Value)
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Table 8. Inter-examiner reliability test for specific surface
by visual oral examination at posterior teeth

15‘.Exam 2‘“' Exam Mean
Examiner 1 vs'2. Examiner 1 vs 2
Occlusal Surface 0.8246 0.8115 0.8181
Buccal Surface 0.2179 0.2152 0.2166
Lingual Surface 0.4170 0.1171 0.2671
Mesial Surface 0.3865 0.3415 0.3640
Distal Surface 0.4216 0.2584 0.3400
(Alpha Value)

Table 10. Inter-examiner reliability test for specific surface
by bitewing radiography at posterior teeth

15‘.Exam 2“‘1' Exam Mean
Examiner 1 vs:2- Examiner 1 vs 2
Occlusal Surface 0.8148 0.8543 0.8346
Buccal Surface NA NA NA
Lingual Surface NA NA NA
Mesial Surface 0.8687 0.8663 0.8675
Distal Surface 0.8156 0.8807 0.8482

* NA : not available
(Alpha Value)
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Table 11. Intra-examiner reliability test for specific surface
by DIFOTI™ system
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Table 12. inter-examiner reliability test for specific surface
by DIFOTI™ system

. PExam 9% Bxam

s 2 v 2 Exammer L vs 2 Examinerlvsd o .
Occlusal Surface 0.8148 0.8523 0.8336 Occlusal Surface 0.7712 0.9162 0.8437
Buccal Surface 0.8872 0.9265 0.9069 Buccal Surface 0.7876 0.8881 0.8379
Lingual Surface 0.8180 0.9003 0.8592 Lingual Surface 0.7402 0.8129 0.7766
Mesial Surface 0.9180 0.9588 0.9384 Mesial Surface 0.7739 0.8706 0.8223
Distal Surface 0.8651 0.6186 0.7419 Distal Surface 0.6263 0.7299 0.6781
(Alpha Value) (Alpha Value)

Table 13. Detection rate of dental caries by each method
at posterior teeth
Method

Visual Oral Bitewing
Exam Radiography Dieo

Surface «

Occlusal 29.6849.09 24.13+6.60 43.73+£7.27
Buccal 9.48+2.84 NA 32.70£3.70
Lingual 10.48+3.80 NA 25.00+£2.03
Mesial 10.00+2.08 19.05+1.27 16.40%+0.57
Distal 882+3.04 19.13+214 15.73%£1.10

* NA : not available

Table 14. Statistical analysis of caries detection rate by
several methods at posterior teeth

Method Visual Oral

Bitewing
Exam Radiography

DIFOTL - p value

Surface

Occlusal 5.75 3.75 10.00 0.044"
Buccal 2.50 NA 6.50 0.029°
Lingual 2.50 NA 6.50 0.029%
Mesial 2.50 10.50 6.50 0.007"
Distal 2.50 10.25 6.75 0.010"

* NA : not available
1) Kruskal Wallis test, 2) Mann-Whitney test
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Abstract

EARLY DETECTION OF INITIAL DENTAL CARIES USING A DIFOTI™

Hae-Woong Yeom, Jong-Soo Kim, Seung-Hoon Yoo

Department of Pediatric Dentistry, School of Dentistry, Dankook University

Over the past 20 years, great strides have been made in research regarding the mechanisms involved in the
progression of carious lesions, but new equipment and research tools need to be developed to continue these ad-
vancements in caries research. Various methods have been applied to reduce the incidence of carious lesions,
which have led to a significant decrease in the number of occlusal caries, but a concurrent increase in the pro-
portion of proximal carious lesions.
New diagnostic equipment has been developed to detect early stage carious lesions, and these have demon-
strated excellent laboratory results and show promise in clinical applications. The research presented here ex-
amines the efficacy of the newly developed DIFOTI™ system in detecting proximal carious lesions compared to
traditional intraoral exam and bitewing radiography, possible problems or deficiencies of using the system in
clinic, possible improvements that can be made to the system, and the efficacy of detecting early, reversible cari-
ous lesions that can be remineralized by preventative fluoride applications.

The subject pool consisted of 23 grammer school age patients just prior to entering the mixed dentition phase.

Each patient was given a thorough oral examination, radiographic examination consisting of bitewing radi-

ographs of the posterior teeth, and DIFOTI™ examination of the anterior and posterior teeth. Each examination

was carried out two times by two examiners, and the data were statistically analyzed.

The results are as follows:

1. The mean alpha value of reliability test of the visual oral examination was as follows: occlusal surface was
0.8470, mesial surface was 0.6430, distal surface was 0.5727. lingual surface was 0.2807 and distal surface
was 0.2339. When the examination was limited to posterior teeth, the mean alpha value was as follows: oc-
clusal surface was 0.8577, distal surface was 0.8211, lingual surface was 0.7728, buccal surface was
0.7152 and mesial surface was 0.6782.

2. The alpha value of reliability test of the radiographic analysis of carious lesions of the occlusal, mesial, and
distal surfaces was 0.8500.

3. The alpha value of reliability test of the DIFOTI™ diagnostic analysis of carious lesions of the occlusal, buc-
cal, lingual, mesial, and distal surfaces was determined to be 0.7917.

4. The DIFOTI™ diagnostic system was found to be the most accurate means of detecting occlusal, buccal, and
lingual surface carious lesions (p{0.05), while mesial and distal proximal carious lesions were most accu-
rately assessed using bitewing radiography (p<0.05).

Key words : Digital Image Fiber-Optic Trans-Tllumination, Early detection, Dental caries
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