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Table 1, Criteria used in direct visual examination

core Criteria

0 no caries

1 small white / brown discoloration without cavitation ( { 3mm )
2 large white / brown discoloration without cavitation ( ) 3mm )
3 small cavitation { { 3mm }

4 large cavitation ( ) 3mm )

A Gl AME-ER= dental chairollA] A3 &} et
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Table 2, Criteria used in visual, visual+probing, visual+FOTI, bitewing, visual+bitewing examination

Exam Score Criteria
visual exam 0 no dentin caries
1 dentin caries (shadow/opacity under marginal ridge)
visual+probing 0 no dentin caries
1 dentin caries (same with above and stickiness with exploring)
visual+FOTI 0 no caries
exam 1 dentin caries (shadow into dentin)
bitewing & 0 no caries
visual+bitewing 1 caries - outer half of enamel
exam 2 caries - inner half of enamel
3 caries - outer half of dentin
4 caries - inner half of dentin

Table 3. Criteria used in histological examination

Score Criteria

0 no caries (cavity or discoloration)
1 caries - outer half of enamel

2 caries - inner half of enamel

3 caries - outer half of dentin

4 caries - inner half of dentin

& 4) 7ok 74 AR A ok 45 (A1, Al
Z+&A, AZ+FOTL score 1; A WAMAALZI AL,
A1 21432 AHAPAALZI AL score 3 & 4) RHF-2 2
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FdAEz SHAEEE thef 4% o] 1l
Aot Fols 2 i e Atete ol we 1
Z2 ehygic,

true positive

Sensitivity(SE) =
¥t true positive + false negative

tru ti
Specificity(SP) = e negative

true negative + false positive

SE X prev
SE X prev+(1-prev)(1-SP)

Positive predictive value =

SP X (1-prev)
(1-SE) X prev + (1-prev)SP

Negative predictive value =

where SE = sensitivity, SP = specificity, and prev = prevalence
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¥ AANAE 71E HARR 3t o8 1479 3
AFAFET}9] kappa statistics "8 A 4F8F ).

Po ~Pf_

kappa =

~ I'e

P, = percent agreement observed
P, = percent agreement expected

kappa value®] H7H= 83 & WHeg &
3 Ak,

kappa =0 : random agreement
0{ kappa 0.4 ! poor agreement
0.4( kappa { 0.75 : good agreement

0.75¢ kappa : excellent agreement
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Table 4. Sensitivities and specificities of visual, visual+probing, visual+FOTI, bitewing, visual+bitewing
examination of dentin caries using the histological appearance as the validating criterion

visual visual + visual + bitewing visual +
examiner exam probing FOTI exam bitewing
SE SP SE SP SE SP SE Sp SE SP
1 0.38 0.92 0.25 0.94 - - 0.44 1.00 0.50 1,00
2 0.44 0,97 0.3%1 0.9 - - 0.34 0,99 0.44 1.00
3 0.19 0.85 0.13 0,97 - - 0.31 0.96 0.38 0.99
4 0.38 0.91 0.38 0,93 0.44 0.98 0.56 0.97 0.63 0.97
5 0.3 0.94 0.31 0.97 - - 0.31 1.00 0.50 0.97
6 0.31 0.88 0.25 0.91 - - 0.31 1.00 0.38 1.00
7 0.25 0.97 0.25 0.97 - - 0.44 1.00 0.44 1.00
8 0.44 0.85 031 0.89 - - 0.37 1.00 0.38 0.99
9 0.25 1.00 0.31 0.97 - - 0.37 1.00 0,44 0.99
10 0.44 0.87 0.38 09N 0.44 0.99 0.37 0.92 0.50 0.93
11 0.31 0.77 0.19 0.96 - - 0.37 0.99 0.56 1.00
12 0,44 0.86 0.31 0.88 0.19 0.97 0.50 0.98 0.44 0.99
13 0.25 0.97 0.19 0.96 - - 0.38 0.96 0.50 0.99
14 0,50 0.96 0.38 0.94 0.25 1,00 0.4 0.99 0.63 0.99
15 0.44 0.50 0.38 0.97 0.38 0.98 0.38 1.00 0.44 0.99
Mean 0.35 0.91 0.29 0.94 0.34 0,98 0.40 0.98 0.48 0,99
*SD +0.09 +0.06 +0.07 +0.03 +0.11 +0.01 +0.06 +0,02 008 £002
SE : sensitivity SP : specificity
3. A A HolAlsh o] 0,152 7H4E W A)7), Alzlvera,

3.1, QYN MOHH AFof CiEt Tictaisiol el
oF HARZE A&
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VI : visual inspection P : probing FOTI : fiber-optic transillumination BW : bitewing examination

Figure 1. Positive and negative predictive values plotted against the prevalence of dentin caries for visual,
visual+probing, visual+FOTI, bitewing, visual+bitewing examination.

0.35,0.330.8 %3} 1L, A ZI+FOTI, AR
ARRIZAAL, Al Z+ AR AR AR 0,58, 0.57,
0.672 Y¥3Z &t} (Table 5).
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Table 5. Kappa values for visual, visual+probing, visual+FQTI, bitewing, visual+bitewing examination of dentin
caries

. visual visual+ visual+ bitewing visual+
cxaminer exam probing FOTI exam bitewing
1 0.22 0.30 - 0,72 0.60
2 0.50 0.31 - 0.60 0.76
3 0.17 0.19 - 0.43 0.64
4 0.54 0.51 0.56 ref, 0.67
5 0.28 0.24 - 0.56 0.60
6 0.26 0.42 - 0,56 0.69
7 0.26 0.37 - 0.72 0.76
8 0.39 0.43 - 0.52 0.64
9 0.47 0.35 - 0.64 0.60
10 0,43 0.29 ref, 0.31 0.57
11 0.18 0.15 - 0.60 0.78
12 0.27 0.24 0.3 0.50 0.71
13 0.49 0.19 - 0.60 0.67

14 ref, ref, 0.65 0.57 ref,
15 0.41 0.60 0.73 0.64 on
MeantSD 0.35+0,13 0.33+0,13 0.58%0.15 0.57£0,11 0.67£0.07

ref,: reference examiner

Table 6. The relationship between direct visual scores and histological scores (number of teeth/column percent)

Histological Direct visual score

score 0 1 2 3 4 Total
0 55(100,00) 1(3.33) 0 0 0 56
1 0 17(56.67) 8(42.11) 0 0 25
2 0 12(40.00) 8(42.11) 1(14,29) 1(14,29) 22
3 0 0 3(15.79) 2(28.57) 0 5
4 0 0 0 4(57.14) 6(85.71) 10
Total 55 30 19 7 7 118
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Validity and interexaminer reliability of different

methods for the diagnosis of approximal caries

Young-Nam Kim, Ho-Kwen Kwon
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The objective of this study was to measure validity and interexaminer reliability of current methods for
diagnosis of approximal caries,

Eighty extracted premolars and molars without fillings or marginal defects were selected. Firstly, selected
teeth were examined using direct visual inspection by one dentist, and ten models of mandibular or
maxillary arch each containing 12 contacting approximal surfaces were constructed, 15 dentists were asked
to examine for approximal caries under standard condition in & dental practice table unit, The methods
employed were visual inspection (VI), visual inspection combined with probing (VI+P), visual inspection
combined with fiber-optic transillumination (VI+FOTI), conventional bitewing radiography (BW) and visual
inspection combined with conventional bitewing radiography (VI+BW), Histological sections of the teeth

were examined to give the valid state of disease in each surface. The results were as follows;

1. In case of histological dentin caries, the mean sensitivity and specificity values were VI = 0,35 and 0,91,
VI+P = 0,29 and 0,94, VI+FOTI = 0.34 and 0,98, BW = 0,40 and 0,98, and VI+BW = 0,48 and 0.99,
respectively, The positive predictive values of VI+FOTI, BW and VI+BW were markedly higher than
those of VI and VI+P. The negative predictive values of five methods were similar,

2. In case of histological dentin caries, interexaminer reliability of VI and VI+P were poor (0<¢kappa{0.4),
but that of VI+FOTI, BW, and VI+BW were good (0.4 ( kappa{ 0.75),

3. Sensitivity and specificity values of direct visual inspection were 0,75 and 0.98 for histological dentin
caries, and the values for histological enamel caries were 0,95 and 0.94, respectively,

According to the results, the validity of current methods for the diagnosis of approximal caries is
acceptable for specificity but unsatisfactory for sensitivity, Interexaminer reliability of clinical

examination using diagnostic aids such as FOTI, BW was generally good. But results of unaided clinical
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examination was very variable between examiners like many other previous studies, From this study, it
is implied that the development of diagnostic aids with improved sensitivity is necessary and that further
study is needed about how to reduce interexaminer variation of unaided clinical examination to

appropriate level,



