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Chapter 7.  Evidence Tables
Evidence Table 2 – Diagnosis of Dental Caries - In Vitro


Evidence Table 2.  Diagnosis of dental caries—in vitro

Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of Examiners
Train. of Examiners

Radiographic Methods-Permanent Posterior Teeth-Proximal Surfaces-Cavitated Lesions

1 S1
Espelid & Tveit, 1986110
D-speed film read x2.0
permanent posterior proximals
151
consensus visual exam -any break in enamel
NR
19%
7
NR

Radiographic Methods-Permanent Posterior Teeth-Proximal Surfaces-Lesions Involving Dentin

2 S2
Mileman & van der Weele, 199039
duplicate D-speed bitewing films
permanent posterior proximals
105
microradiography of sections
NR
43%
276
NR

3 S3
Verdonschot, van de Rijke, Brouwer, et al., 199141
D-speed film
mandibular premolar proximals
21
microradiography of 80 m sections
NR
NR
3
NR

4 S4
Russell & Pitts, 199342
digital imaging (Radio-visiography)
permanent posterior proximal surfaces
240
microscopy x10 of sections
NR
NR
3
familiarization, no calibration



D-speed bitewing film










E-speed bitewing film








5 S5
Ricketts, Whaites, Kidd, et al., 1997d40
D-speed bitewing film
permanent posterior proximal surfaces
NR

(96 teeth)
magnified x3 600 m sections
94% agreement
13%
5
NR

Radiographic Methods-Permanent Posterior Teeth-Proximal Surfaces-Any Lesions

6 S6
Heaven, Firestone, & Feagin, 199243
automatic image analysis of digitized D-speed film
premolar proximal surfaces
16
microradiography of ground sections
NR
75%
1
n/a

7 S4
Russell & Pitts, 199342
E-speed bitewing film
permanent posterior proximal surfaces
240
microscopy x10 of sections
NR
NR
3
familiarization, no calibration



D-speed bitewing film










digital imaging (Radio-visiography)








Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean

Intrarater Reliability
Sensitivity
Specificity
Quality Score

Radiographic Methods-Permanent Posterior Teeth-Proximal Surfaces-Cavitated Lesions

1
NR
no hypoplasia or noncarious defects
radiolucency involving DEJ
NR
NR
0.69
0.89
55

Radiographic Methods-Permanent Posterior Teeth-Proximal Surfaces-Lesions Involving Dentin

2
NR
sound and carious
caries into outer 1/2 of dentin
= 0.53
NR
0.54
0.97
60

3
NR
sound or initial proximal decay, no large cavities
lesion reaching DEJ
r=0.93
NR
0.50
0.94
35

4
NR
no restorations
radiolucency penetrating beyond DEJ
not reported for individual methods
NR
0.16
0.96
50







0.29
0.92
50







0.30
0.96
50

5
NR
unrestored, wide range of caries status
radiolucency into dentin
NR
91% agreement
0.16
0.99
60

Radiographic Methods-Permanent Posterior Teeth-Proximal Surfaces-Any Lesions

6
NR
NR
NR
n/a
0.0 CV
1.0
1.0
20

7
NR
no restorations
any radiolucency 
not reported for individual methods
NR
0.25
0.90
50







0.26
0.90
50







0.15
0.92
50

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of Examiners
Train. of 

Examiners

8 S5
Ricketts, Whaites, Kidd, et al., 1997d40
D-speed bitewing film
permanent posterior proximal surfaces
NR

(96 teeth)
magnified x3 600 m sections
94% agreement
37%
5
NR

9 S7
Firestone, Sema, Heaven, et al., 199844
image analysis system (Caries Finder)
permanent posterior proximal surfaces, 49 premolar, 2 molar
102
"thin section microrad-iography"
NR
66%
1
written and verbal instruction



D-speed bitewing film





16




digital imaging x8 (Sens-A-Ray) with results of image analysis system displayed (Caries Finder)





16


Radiographic Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

10 S8
Wenzel, Fejerskov, Kidd, et al., 199049
D-speed film
permanent posterior occlusal surfaces
46
enlarged x23 color photos of hemi-sections
NR
72%
4
none



digitized D-speed film with edge enhancement and contrast stretch





2


Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean

Intrarater Reliability
Sensitivity
Specificity
Quality Score

8
NR
unrestored, wide range of caries status
any radiolucency in enamel or dentin
NR
91% agreement
0.27
0.97
60

9
NR
no mechanical damage
NR
= 1.0
NR
0.78
0.74
40





= 0.52
NR
0.61
0.86
50





= 0.54
NR
0.73
0.82
50

Radiographic Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

10
NR
no restorations, range of caries status
caries into dentin
= 0.40
NR
0.63
0.94
40





= 0.82
NR
0.68
0.98
40


Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of 

Examiners
Train. of Examiners

11 S9
Wenzel, Hintze, Mikkelsen, et al., 199150
E-speed film
3rd molar occlusal surfaces
81
stereo-microscopy x10 of 600 m sections
NR
67%
4
NR



digitized image of E-speed film










E-speed film digitized - edge  enhanced










RVG digital image with contrast manipulation










RVG digitized with density saturation manipulation








12 S10
Wenzel & Fejerskov, 199251
E-speed film
3rd molar occlusal surfaces
78
stereo-microscopy x10 of 600 m sections
NR
67%
1
NR



digitized images of E-speed film










digitized image of E-speed film with edge enhancement








13 S11
Nytun, Raadal, & Espelid, 199248
radiographic film (speed NR) read x2.0
permanent molar occlusal surfaces
30
stereo-microscopy x4 of 350 m sections
consensus of 2 examiners
77%
10
NR

14 S12
Keltey & Holt, 199345
D-speed bitewing film
permanent 1st molar occlusal fissure sites
100
visual inspection of dried sections
NR 
51%
1
standardization

15 S4
Russell & Pitts, 199342
digital imaging (Radio-visiography)
permanent posterior occlusal surfaces
120
microscopy x10 of sections
NR
28%
3
familiarization, no calibration



D-speed bitewing film










E-speed bitewing film








Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean Intrarater Reliability
Sensitivity
Specificity
Quality Score

11
18-20 years, male donors
no visible occlusal macroscopic cavitation
caries into dentin
NR
NR
0.63
0.85
45







0.72
0.83
45







0.62
0.83
45







0.69
0.84
45







0.64
0.82
45

12
18-20 years
no macro-scopic occlusal cavitation
caries reaching dentin
n/a
NR
0.48
0.81
45







0.71
0.85
45







0.54
0.77
45

13
NR
no proximal or smooth surface caries
radiolucency involving dentin
NR
NR
0.66
0.50
40

14
child donors
no restoration or carious destruction
radiolucency into dentin
n/a
= 0.92
0.67
0.92
35

15
NR
no restorations
radiolucency penetrating beyond DEJ
not reported for individual methods
NR
0.21
0.97
50







0.18
0.98
50







0.21
0.99
50

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of Examiners
Train. of Examiners

16 S13
Lussi, 199355
D-speed bitewing film read x2.0
permanent posterior occlusal sites
63
photographs of stained sections x6.4 and Knoop hardness
NR
44%
24
none

17 S14
Verdonschot, Wenzel, Truin, et al., 199356
E-speed film read x2.0
3rd molar pit & fissure sites
81
stereo-microscopy x10 of 600 m sections
NR
67%
4
NR

18 S15
Lussi, Firestone, Schoenburg, 

et al., 199547
D-speed bitewing film, read x2.0
3rd molar occlusal surfaces
26
photographs of stained sections x6.4 and Knoop hardness measures
NR
42%
6
NR

19 S16
Ricketts, Kidd, Smith, et al., 1994111
D-speed bitewing film
permanent molar occlusal
48
macroscopic inspection of hemisections
NR
67%
12
NR

20 S18
Ekstrand, Ricketts, & Kidd, 199757
E-speed film
permanent posterior pit & fissure sites
100
stereo-microscopy x5 of hemisections
>95% agreement between 2 raters
39%
3
1 hour training

21 S20
Huysmans, Hintze, & Wenzel, 1997112
digital imaging (Digora)
permanent posterior occlusal surfaces 
189
stereo-microscopy x25 of 800 m sections
NR
55%
3
NR

22 S5
Ricketts, Whaites, Kidd, et al., 1997d40
D-speed bitewing film
permanent posterior occlusal surfaces
96
magnified x3 600 m sections
88% agreement
39%
5
NR

23 S19
Ashley, Blinkhorn, & Davies, 199852
E-speed film
permanent posterior occlusal surfaces
103
stereo-microscopy x100 of 400 m sections
97% agreement
36%
1
NR



digital imaging (Digora)








Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean

Intrarater Reliability
Sensitivity
Specificity
Quality Score

16
NR
no caries on smooth surfaces, no cavitated lesions on occlusal
caries into dentin
= 0.46
= 0.56
0.45
0.83
45

17
18-20 years
no macroscopic cavitation
dentinal caries
NR
NR
0.61
0.79
30

18
mean= 28.7 ± 10 years
either caries free or visual signs of caries, no cavitation
caries beyond the DEJ
NR
NR
0.62
0.77
50

19
NR
NR
dentine caries
NR
NR
0.62
0.76
40

20 
NR
unrestored with no large smooth surface lesions
radiolucency to middle 1/3 of dentin
= 0.55
= 0.79
0.54
1.0
60

21
NR
range of caries status
caries into dentin
 between 0.67 and 0.73
NR
0.60
0.94
65

22
NR
unrestored, wide range of caries status
radiolucency into dentin
NR
95% agreement
0.14
0.95
60

23
NR
no restorations, sealants, or cavitation
radiolucency into dentin
n/a
= 0.45
0.24
0.89
60






= 0.44
0.19
0.89
60

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of Examiners
Train. of Examiners

24 S17
Huysmans, Longbotton, & Pitts, 199853
E-speed film, read x2.0
permanent posterior occlusal surfaces
107
stereo-microscopy x12 of 120 m sections
consensus of examiners
41%
2
NR

Radiographic Methods-Permanent Posterior Teeth-Occlusal Surfaces-Any Lesions

25 S8
Wenzel, Fejerskov, Kidd, et al., 199049
digitized D-speed film with edge enhancement and contrast stretch
permanent posterior occlusal surfaces
46
enlarged x23 color photos of hemi-sections
NR
89%
2
none



D-speed film





4


26 S4
Russell & Pitts, 199342
E-speed bitewing film
permanent posterior occlusal surfaces
120
microscopy x10 of sections
NR
NR
3
familiarization, no calibration



D-speed bitewing film

120








digital imaging (Radio-visiography)

120






27 S20
Lazarchik, Firestone, Heaven, et al., 1995113
D-speed bitewing film
permanent posterior occlusal surfaces
100
photographs x6.4 of stained sections
NR
79%
15
NR

28 S5
Ricketts, Whaites, Kidd, et al., 1997d40
D-speed bitewing film
permanent posterior occlusal surfaces
96
magnified x3 600 m sections
88% agreement
70%
5
NR

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean

Intrarater Reliability
Sensitivity
Specificity
Quality Score

24
NR 
no restorations verifying occlusal caries
radiolucency into dentin
= 0.57
NR
0.58
0.87
60

Radiographic Methods-Permanent Posterior Teeth-Occlusal Surfaces-Any Lesions

25
NR
no restorations, range of caries status
caries in enamel or dentin
= 0.82
NR
0.79
0.90
40





 = 0.40
NR
0.73
0.80
40

26
NR
no restorations
caries in enamel or dentin
not reported for individual methods
NR
0.12
0.96
50







0.12
0.95
50









0.15
0.97
50



27
NR
no smooth surface caries
caries present
  = 0.53
NR
0.58
0.79
50

28
NR
unrestored, wide range of caries status
radiolucency into enamel or dentin
NR
95% agreement
0.27
0.97
60

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of Examiners
Train. of Examiners

Radiographic Methods-Permanent Posterior Teeth-Occlusal Surfaces-Enamel Only Lesions

29 

S8
Wenzel, Fejerskov, Kidd, et al., 199049
D-speed film
permanent posterior occlusal surfaces
46
enlarged x23 color photos of hemisections
NR
17%
4
none



digitized D-speed film with edge enhancement and contrast stretch





2


30 S19
Ashley, Blinkhorn, & Davies, 199852
digital imaging (Digora)
permanent posterior occlusal surfaces
103
stereo-microscopy x100 of 400 m sections
97% agreement
24%
1
NR



E-speed film








Radiographic Methods-Permanent Anterior & Posterior Teeth-Proximal Surfaces-Lesions Involving Dentin

31 S21
White & Yoon, 199764
digital imaging (Shick CDD)
permanent anterior and posterior teeth
320
visual x30 tactile exam of hemisections
NR
25%
10 for anterior/11 for posterior
NR



E-speed film, magnified if desired








Radiographic Methods-Permanent Anterior & Posterior Teeth-Proximal Surfaces-Any Lesions

32 S21
White & Yoon, 199764
digital imaging (Shick CDD)
permanent anterior and posterior teeth
320
visual x30 tactile exam of hemisections
NR
75%
10 for anterior/11 for posterior
NR



E-speed film, magnified if desired








33 S16
Huysmans, Hintze, & Wenzel, 1997112
digital imaging (Digora)
permanent canine and posterior proximal surfaces 
410
stereo-microscopy x25 of 800 m sections
NR
36%
3
NR

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean Intrarater Reliability
Sensitivity
Specificity
Quality Score

Radiographic Methods-Permanent Posterior Teeth-Proximal Surfaces-Enamel-Only Lesions 

29
NR
no restorations, range of caries status
caries limited to enamel
= 0.40
NR
0.44
0.70
40





= 0.82
NR
0.31
0.72
40

30
NR
no restorations, sealants, or cavitation
any radiolucent area confined to enamel
n/a
 = 0.44
0.24
0.80
55






 = 0.45
0.19
0.80
55

Radiographic Methods-Permanent Anterior & Posterior Teeth-Proximal Surfaces-Lesions Involving Dentin

31
NR
selected after validation for distribution of lesions
lesion penetrates dentin
NR
NR
0.52
0.95
60







0.58
0.94
60

Radiographic Methods-Permanent Anterior & Posterior Teeth-Proximal Surfaces-Any Lesions

32
NR
selected after validation for distribution of lesions
any evidence of a lesion
NR
NR
0.49
0.80
55







0.58
0.76
55

33
NR
range of caries status
"presence of caries"
 between 0.53 and 0.69
NR
0.33
0.95
70

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of 

Examiners
Train. of Examiners

Radiographic Methods-Permanent Anterior & Posterior Teeth-Proximal Surfaces-Enamel-Only Lesions

34 S21
White & Yoon, 199764
digital imaging (Shick CDD)
permanent anterior and posterior teeth
320
visual x30 tactile exam of hemi-sections
NR
50%
10 for anterior/11 for posterior
NR



E-speed film, magnified if desired








Radiographic Methods-Primary Teeth-Occlusal Surfaces-Lesions Involving Dentin

35 S12
Keltey & Holt, 199345
D-speed bitewing film
primary 2nd molar occlusal fissure sites
100
visual inspection of dried sections
NR
44%
1
standardization

Visual/Tactile Methods-Permanent Posterior Teeth-Proximal Surfaces-Cavitated Lesions

36 S22
Downer & O’Mullane, 1975b35
visual/tactile, probe used sparingly
permanent posterior proximals
185
microscopy x2.5 of 200 m sections
NR
NR
1
NR

Visual/Tactile Methods-Permanent Posterior Teeth-Proximal Surfaces-Lesions Involving Dentin

37 S3
Verdonschot, van de Rijke, Brouwer, et al, 199141
visual/tactile
mandibular premolar proximals
21
microradiography of 80 m sections
NR
NR
3
NR

Visual/Tactile Methods-Permanent Posterior Teeth-Occlusal Surfaces-Cavitated Lesions

38 S22
Downer & O'Mullane, 1975b35
visual/tactile, probe used sparingly
permanent posterior pit & fissure sites
230
microscopy x2.5 of 200 m sections
NR
NR
1
NR

Visual/Tactile Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

39 S23
Penning, van Amerongen, Seef, et al., 199254
standardized pressure probing
sites in permanent molar occlusal fissures
1,140 sites in 3 teeth
micro-radiography of 720 m sections
consensus of 3 examiners
13%
1
NR

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean Intrarater Reliability
Sensitivity
Specificity
Quality Score

Radiographic Methods-Permanent Anterior & Posterior Teeth-Proximal Surfaces-Enamel Only Lesions

34
NR
selected after validation for distribution of lesions
any evidence of a lesion not penetrating dentin
NR
NR
0.35
0.80
55







0.46
0.76
55

Radiographic Methods-Primary Teeth-Occlusal Surfaces-Lesions Involving Dentin

35
child donors
no restoration or carious destruction
radiolucency into dentin 
n/a
= 0.92
0.93
0.89
35

Visual/Tactile Methods-Permanent Posterior Teeth-Proximal Surfaces-Cavitated Lesions

36
teenage donors
NR
break in smooth surface or shadow beneath enamel-probe enters lesion
n/a
NR
0.93
0.97
50

Visual/Tactile Methods-Permanent Posterior Teeth-Proximal Surfaces-Lesions Involving Dentin

37
NR
sound or initial proximal decay, no large cavities
limited cavitation or greater
NR
NR
0.50
0.71
35

Visual/Tactile Methods-Permanent Posterior Teeth-Occlusal Surfaces-Cavitated Lesions

38
teenage donors
NR
break in fissure wall or shadow beneath enamel-probe enters lesion
n/a
NR
0.92
0.85
50

Visual/Tactile Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

39
NR
fissure discoloration without cavitation
30-40 g tugback upon 500 g probing
n/a
NR
0.24
1.0
45

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of 

Examiners
Train. of Examiners

Visual/Tactile Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

40 S13
Lussi, 199355
visual/tactile (light pressure)
permanent posterior occlusal sites
63
photographs of stained sections x6.4 and Knoop hardness
NR
44%
23
none

Visual/Tactile Methods-Permanent Posterior Teeth-Occlusal Surfaces-Any Lesions

41 S23
Penning, van Amerongen, Seef, et al, 199254
standardized pressure probing
sites in permanent molar occlusal fissures
1,140 sites in 3 teeth
microradiography of 720 m sections
consensus of 3 examiners
19%
1
NR

42 S24
Lussi, 1991114
visual/tactile (light pressure)
permanent posterior pit and fissure sites
61
slide of stained section
NR
61%
8
none

Visual Methods-Permanent Posterior Teeth-Proximal Surfaces-Cavitated Lesions

43 S21
Downer & O'Mullane, 1975b35
visual
permanent posterior proximals
185
microscopy x2.5 of 200 m sections
NR
NR
1
NR

Visual Methods-Permanent Posterior Teeth-Occlusal Surfaces-Cavitated Lesions

44 S22
Downer & O'Mullane, 1975b35
visual
permanent posterior pit & fissure sites
230
microscopy x2.5 of 200 m sections
NR
NR
1
NR

45 S12
Ketley & Holt, 199345
visual
permanent 1st molar occlusal fissure sites
100
visual inspection of dried sections
NR
51%
1
standardization

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean Intrarater Reliability
Sensitivity
Specificity
Quality Score

Visual/Tactile Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

40
NR
no caries on smooth surfaces, no cavitated lesions on occlusal
caries into dentin
= 0.27
NR
0.14
0.93
45

Visual/Tactile Methods-Permanent Posterior Teeth-Occlusal Surfaces-Any Lesions

41
NR
fissure discoloration without cavitation
30-40 g tugback upon 500 g probing
n/a
NR
0.17
1.0
45

42
NR
no caries on smooth surfaces
enamel or dentin caries, but not “subsurface lesions”
NR
NR
0.61
0.87
45

Visual Methods-Permanent Posterior Teeth-Proximal Surfaces-Cavitated Lesions

43
teenage donors
NR
break in smooth surface or shadow beneath enamel
n/a
NR
0.94
0.92
50

Visual Methods-Permanent Posterior Teeth-Occlusal Surfaces-Cavitated Lesions

44
teenage donors
NR
break in smooth surface or shadow beneath enamel
n/a
NR
0.91
0.81
50

45
child donors
no restoration or carious destruction
break in enamel or shadow/ opacity beneath enamel1.5 mm across fissure (Downer and O’Mullane, 1975b35)
n/a
= 0.77
0.31
0.98
35

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of 

Examiners
Train. of Examiners

Visual Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

46 S11
Nytun, Raadal, & Espelid, 199248
visual
permanent molar occlusal surfaces
30
stereo-microscopy x4 of 350 m sections
consensus of 2 examiners
77%
10
NR

47 S10
Wenzel & Fejerskov, 199251
visual
3rd molar occlusal surfaces
78
stereo-microscopy x10 of 600 m sections
NR
67%
1
NR

48 S13
Lussi, 199355
visual
permanent posterior occlusal sites
63
photographs of stained sections x6.4 and Knoop hardness
NR
44%
26
none



visual (with magnification)








49 S14
Verdonschot, Wenzel, Truin, 

et al., 199356
visual
3rd molar pit & fissure sites
81
stereo-microscopy x10 of 600 m sections
NR
67%
4
NR

50 S25
Deery, Fyffe, Nugent, et al., 199562
visual
permanent molar occlusal surfaces
112
microscopy x2.5 of sections
consensus of 2 examiners
54%
7
none

51 S18
Ekstrand, Ricketts, & Kidd, 199757
visual
permanent posterior pit & fissure sites
100
stereo-microscopy x5 of hemi-sections
> 95% agreement between 2 raters
39%
3
none

52 S19
Ashley, Blinkhorn, & Davies, 199852
visual
permanent posterior occlusal surfaces
103
stereo-microscopy x100 of 400 m sections
97% agreement
36%
1
NR

53 S26
Huysmans, Longbotton,  & Pitts, 199853
visual
permanent posterior occlusal fissures
107
stereo-microscopy x12 of 120 m sections
consensus of examiners
41%
2
NR

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean Intrarater Reliability
Sensitivity
Specificity
Quality Score

Visual Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

46
NR
no prox. or smooth surf. caries, signs of fissure caries
caries beneath DEJ - cavitation, or discoloration
NR
NR
0.72
0.41
40

47
18-20 years
no macroscopic occlusal cavitation
chalky and dark-stained fissure and a greyish "shadow"
n/a
NR
0.54
0.81
45

48
NR
no caries on smooth surfaces, no cavitated lesions on occlusal
caries into dentin
= 0.22
= 0.48
0.12
0.93
45





= 0.19
NR
0.20
0.89


49
18-20 years
no macroscopic cavitation
dental caries
NR
NR
0.48
0.89
30

50
NR
no restorations-range of lesions
caries extending into dentin
NR
= 0.87
0.12
0.97
65

51
NR
unrestored with no large surface lesions
opaque/colored enamel/greyish dentin
= 0.61
= 0.80
0.95
0.90
60

52
NR
NR
break in enamel or shadow/opacity under enamel
n/a
= 0.42
0.24
0.97
60

53
NR
no restorations verifying occlusal caries
appearance of dentinal involvement or cavity into dentin
= 0.27
NR
0.27
1.0
60

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of Examiners
Train. of Examiners

Visual Methods-Permanent Posterior Teeth-Occlusal Surfaces-Any Lesions

54 S8
Wenzel, Fejerskov, Kidd, et al., 199049
inspection of x10 photographs
permanent posterior occlusal surfaces
45
enlarged x23 color photos of hemisections
NR
89%
4
none

55 S24
Lussi, 1991114
visual
permanent posterior pit and fissure sites
61
slide of stained section
NR
61%
26
none

56 S25
Deery, Fyffe, Nugent, et al., 199562
visual
permanent molar occlusal surfaces 
112
microscopy x2.5 of sections
consensus of 2 examiners
97%
7
none

Visual Methods-Permanent Posterior Teeth-Occlusal Surfaces-Enamel-Only Lesions

57 S8
Wenzel, Fejerskov, Kidd, et al., 199049
inspection of x10 photographs
permanent posterior occlusal surfaces
46
enlarged x23 color photos of hemisections
NR
17%
4
none

58 S19
Ashley, Blinkhorn, & Davies, 199852
visual
permanent posterior occlusal surfaces
103
stereo-microscopy x100 of 400 m sections
97% agreement
24%
1
NR

Visual Methods-Primary Teeth-Occlusal Surfaces-Cavitated Lesions

59 S12
Keltey & Holt, 199345
visual
primary 2nd molar occlusal fissure sites
100
visual inspection of dried sections
NR
44%
1
standardization

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)

Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean Intrarater Reliability
Sensitivity
Specificity
Quality Score

Visual Methods-Permanent Posterior Teeth-Occlusal Surfaces-Any Lesions

54
NR
no restorations
caries in enamel or dentin
= 0.40 
NR
0.89
0.65
40

55
NR
no caries on smooth surfaces
enamel or dentin caries, but not "subsurface lesions"
NR
NR
0.63
0.83
45

56
NR
NR
staining, discoloration, loss of tooth structure
NR
 = 0.60
0.60
0.50
65

Visual Methods-Permanent Posterior Teeth-Occlusal Surfaces-Enamel-Only Lesions

57
NR
no restorations
caries in enamel
  = 0.40 
NR
0.72
0.66
40

58
NR
no restorations, sealants, or cavitation
dark line at fissure base or white opaque changes in fissure walls
n/a
= 0.42
0.60
0.73
55

Visual Methods-Primary Teeth-Occlusal Surfaces-Cavitated Lesions

59
child donors
no restoration or carious destruction
break in enamel or shadow/ opacity beneath enamel 1.5 mm across fissure
n/a
= 0.77
0.45
1.0
35

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of Examiners
Train. of Examiners

EC-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

60 S14
Verdonschot, Wenzel, Truin, et al. 199356
electrical conductance (Vanguard), self-selected site
3rd molar pit & fissure sites
81
stereo-microscopy x10 of 600 m sections
NR
67%
4
NR

61 S27
Ricketts, Kidd, & Wilson, 199546
electrical conductance (Vanguard)
3rd molar occ. sites, 1 1st mol. & 1 pre.
100
magnified radiographs of 600 m sections 
NR
30%
1
NR



electrical conductance (Caries Meter L)








62 S29
Ricketts, Kidd, & Wilson, 1997a58
electrical conductance (ECMII) airflow=10 l/min.
30 3rd mol., 1 1st mol. premol. occ. sites
76
digitized macro-radiographs of 600 m sections
NR
32%
1
NR

63 S30
Ricketts, Kidd, & Wilson, 1997b59
electrical conductance (ECMII), stable reading
30 3rd mol., 1 1st mol. premol. occ. sites
76
digitized macro-radiographs of 600 m sections
NR
32%
1
NR

64 S31
Ricketts, Kidd, & Wilson, 1997c60
electrical conductance (ECMII), with gel coating occlusal surface
permanent posterior occlusal surfaces
96
magnification x3.0 of 1000 m sections
NR
39%
1
NR

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean Intrarater Reliability
Sensitivity
Specificity
Quality Score

EC-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

60
18-20 years
no macroscopic cavitation
instrument reading >8.0
NR
NR
0.67
0.82
30

61
NR
no visible cavitation
instrument reading of 4-9
n/a
NR
0.93
0.63
45




manufacturer's designation of instrument reading 


0.96
0.62
45

62
NR
no visible cavitation
post hoc determination of optimal instrument reading
n/a
= 0.85
0.92
0.89
20

63
NR
no visible cavitation
post hoc determination of optimal instrument reading
n/a
= 0.92
0.92
0.87
25

64
NR
NR
post hoc determination of optimal instrument reading
n/a
= 0.55
0.76
0.76
40

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of 

Examiners
Train. of Examiners

65 S18
Ekstrand, Ricketts, & Kidd, 199757
electric conductance (ECM)
permanent posterior pit & fissure sites
100
stereo-microscopy x5 of hemisections
>95% agreement between 2 raters
39%
3
1 hour training

66 S17
Huysmans, Longbotton, & Pitts, 199853
electrical conductance (ECM)
permanent posterior occlusal fissures
107
stereo-microscopy x12 of 120 m sections
consensus of examiners
41%
2
NR



electrical conductance (ECM)-with gel coating surface










electrical conductance (Caries Meter L)








67 S19
Ashley, Blinkhorn, & Davies, 199852
electrical conductance (ECM)
permanent posterior occlusal surfaces
103
stereo-microscopy x100 of 400 m sections
97% agreement
36%
1
NR

68 S32
Lussi, Imwinkelried, Pitts, et al., 199961
electrical conductance (ECMIIb)
permanent posterior occlusal pits & fissures
105
photographs x3.2 of stained sections
NR
36%
1
NR

EC-Permanent Posterior Teeth-Occlusal Surfaces-Any Lesions

69 S33
Rock & Kidd, 1988115
electrical conductance (Vanguard)
permanent posterior fissure surfaces
50
photographs of sections
NR
74%
1
NR

70 S27
Ricketts, Kidd, & Wilson, 199546
electrical conductance (Vanguard)
3rd molar occ. sites, 1 1st mol. & 1 pre.
100
magnified radiographs of 600 m sections 
NR
64%
1
NR



electrical conductance (Caries Meter L)








Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean Intrarater Reliability
Sensitivity
Specificity
Quality Score

65
NR
unrestored with no large surface lesions
instrument reading >9.0
= 0.54
= 0.73
0.90
0.85
60

66
NR
no restorations verifying occlusal caries
instrument reading <7.0
= 0.53
NR
0.58
0.94
50




instrument reading <11.5
= 0.89
NR
0.76
0.90
55




manufacturer's categorization of instrument reading 
= 0.47
NR
0.78
0.79
60

67
NR
no restorations, sealants, or cavitation
post hoc determination of optimal instrument reading
n/a
= 0.63
0.78
0.80
55

68
NR
no visible smooth surface caries
manufacturer's designation of instrument reading 
NR
NR
0.92
0.78
35

EC -Permanent Posterior Teeth-Occlusal Surfaces-Any Lesions

69
11-13 years
NR
manufacturer's designation of instrument reading 
n/a
NR
0.70
0.85
35

70
NR
no visible cavitation
instrument reading of 4-9
n/a
NR
0.70
0.83
40




manufacturer's designation of instrument reading 


0.74
0.74
40

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of Examiners
Train. of Examiners

71 S28
Ricketts, Kidd, Liepins, et al., 1996116
electrical conductance (ECM)
3rd molar pit & fissure sites
30
digitized macro-radiographs of 670 m sections
NR
80%
1
NR

72 S29
Ricketts, Kidd, & Wilson, 1997a58
electrical conductance (ECMII)
30 3rd mol., 1 1st mol. pre. occ. sites
76
digitized macro-radiographs of 600 m sections
NR
64%
1
NR

73 S29
Ricketts, Kidd, & Wilson, 1997b59
electrical conductance (ECMII)
30 3rd mol., 1 1st mol. pre. occ. sites
76
digitized macroradio-graphs of 600 m sections
NR
64%
1
NR

74 S31
Ricketts, Kidd, & Wilson, 1997c60
electrical conductance (ECMII), with gel coating occlusal surface
permanent posterior occlusal surfaces
96
magnification x3.0 of 1000 m sections
NR
78%
1
NR

EC-Permanent Posterior Teeth-Occlusal Surfaces-Enamel-Only Lesions 

75 S19
Ashley, Blinkhorn, & Davies, 199852
electrical conductance (EC)
permanent posterior occlusal surfaces
103
stereo-microscopy x100 of 400 m sections
97% agreement
24%
1
NR

FOTI Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

76 S19
Ashley, Blinkhorn, & Davies, 199852
FOTI 

0.05 mm
permanent posterior occlusal surfaces
103
stereo-microscopy x100 of 400 m sections
97% agreement
36%
1
NR

FOTI Methods-Permanent Posterior Teeth-Occlusal Surfaces-Enamel-Only Lesions

77 S19
Ashley, Blinkhorn, & Davies, 199852
FOTI 

0.05 mm
permanent posterior occlusal surfaces
103
stereo-microscopy x100 of 400 m sections
97% agreement
24%
1
NR

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean Intrarater Reliability
Sensitivity
Specificity
Quality Score

71
young adult donors
NR
post hoc determination of optimal instrument reading
n/a
NR
0.92
1.0
5

72
NR
no visible cavitation
post hoc determination of optimal instrument reading
n/a
= 0.69
0.71
0.78
15

73 
NR
NR
post hoc determination of optimal instrument reading
n/a
= 0.92
0.61
0.96
20

74
NR
NR
post hoc determination of optimal instrument reading
n/a
= 0.76
0.61
0.86
40

EC-Permanent Posterior Teeth-Occlusal Surfaces-Enamel-Only Lesions

75
NR
no restorations, sealants, or cavitation
post hoc determination of optimal instrument reading
n/a
= 0.63
0.65
0.73
50

FOTI Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

76
NR
no restorations, sealants, or cavitation
gray/yellow discoloration into dentin
n/a
= 0.51
0.14
0.95
60

FOTI Methods-Permanent Posterior Teeth-Occlusal Surfaces-Enamel-Only Lesions

77
NR
no restorations, sealants, or cavitation
gray/yellow discoloration in enamel only
n/a
= 0.51
0.21
0.88
55

Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Author, Year
Diagnostic Method
Teeth and Surfaces
No. of Sites
Validation Method
Validator Reliability
Caries Prev.
No. of Examiners
Train. of Examiners

Laser Fluorescence Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

78 S32
Lussi, Imwinkelried, Pitts, et al., 199961
laser fluorescence (DIAGNODent)—moist teeth
permanent posterior occlusal pits & fissures
105
photographs x3.2 of stained sections
NR 
36%
1
NR

79 S32
Lussi, Imwinkelried, Pitts, et al., 199961
laser fluorescence (DIAGNODent)—dry teeth
permanent posterior occlusal pits & fissures
105
photographs x3.2 of stained sections
NR 
36%
1
NR

Combination Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

80 S11
Nytun, Raadal, & Espelid, 199248
visual and radiographic, film speed NR
permanent molar occlusal surfaces
30
stereo-microscopy x4 of 350 m sections
consensus of 2 examiners
77%
10
NR

81 S13
Lussi, 199355
visual and radiographic
permanent posterior occlusal sites
63
photographs of stained sections x6.4 and Knoop hardness
NR
44%
10
none

82 S33
Cayley & Holt, 199765
visual and bitewing radiographs
permanent molar occlusal sites
60
visual inspection of sections
= 0.93
NR
11
none












Evidence Table 2.  Diagnosis of dental caries—in vitro (continued)
Subj. Age
Selection Criteria
Criteria for Caries
Interrater Reliability
Mean Intrarater Reliability
Sensitivity
Specificity
Quality Score

Laser Fluorescence Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

78
NR
no visible smooth surface caries
post hoc determination of optimal instrument reading
NR
NR
0.76
0.87
30

79
NR
no visible smooth surface caries
post hoc determination of optimal instrument reading
NR
NR
0.84
0.79
30

Combination Methods-Permanent Posterior Teeth-Occlusal Surfaces-Lesions Involving Dentin

80
NR
no proximal or smooth surface caries
radiolucency into dentin and caries beneath DEJ - cavity or discoloration
NR
NR
0.86
0.64
40

81
NR
no caries on smooth surfaces, no cavitated lesions on occlusal
caries into dentin
= 0.46
NR
0.49
0.87
45

82
NR
no cavitation or restoration
none given
= 0.30
= 0.49
0.65
0.74
55











Explanations for Selected Column Headings:  The first column contains both the entry number and the study number.  There are multiple entries for some studies.  Teeth and Surfaces:  Tooth types and surfaces on which diagnoses were made.  Number of Sites:  Total number of sites evaluated for presence/absence of lesions.  Validation Method:  Method for determining the “gold standard” or reference criterion for the presence/absence of a carious lesion.  Validator Reliability:  Reliability of the reference criterion determination; notation if multiple examiners were involved in the determination.  Caries Prevalence:  Percent of sites evaluated that were carious according to the reference criterion.  Number of Examiners:  Number of individual examiners or observers whose diagnoses were analyzed in determining the performance of the method being evaluated.  Training of Examiners:  Specific training or calibration performed for the study.  Donor Age:  Information about the age(s) of the donors of the sample of teeth used in the study.  Selection Criteria:  Specific criteria used in selecting subjects.  Criteria for Caries:  Specific criteria applied by the examiners to determine the presence of a carious lesion.  Interrater Reliability:  Statistic and value for any such determination.  Mean Intrarater Reliability:  Statistic and value for any such determination.  Sensitivity:  Mean sensitivity across all examiners.  Specificity:  Mean specificity across all examiners.  Quality Score:  Evaluation of the quality of the study on a 0 to 100 scale (see Figure 2 for the scoring instrument).
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