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Thesis Title Bitewing Radiographic Characteristics in Predicting Surface Cavitation

of Approximal Carious Lesion in Primary Molars

Author Miss Piyawadee Buttajeen
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Academic Year 2018

ABSTRACT

Objectives: This research study aimed to 1) assess the association between surface
density of approximal carious lesions from bitewing radiographs and surface cavitation of
approximal carious lesion in primary molars from surface lesion impressions, 2) assess the
association between depth and width of approximal carious lesions from bitewing radiographics
and surface cavitation of the lesions from surface lesion impression, 3) assess the sensitivity,
specificity, and predictive values of surface density of approximal carious lesions from bitewing
radiographics for indentifying surface cavitation of approximal carious lesions in primary molars.

Method: This cross-sectional analytical study was approved by the Ethics
Committee at the Faculty of Dentistry, Prince of Songkla University (EC6005-14P-HR) and
registered in the Thai Clinical Trials Registry (TCTR20171226002). Subjects included 56 healthy
cooperative children aged 4-10 years. There were 115 approximal caries lesions that were only
diagnosed by bitewing radiographs (where the lesions could not be detected by visual examination)
for the study. Each subject was assessed for dental caries experience status. Temporary tooth
separation was performed using an orthodontic elastic separator for 30 to 120 minutes, then a
surface lesion impression was taken using putty and light body silicone. Surface cavitation was
identified as non-cavitation (showed smooth or rough surface of the impression) or cavitation
(showed protrusion surface of the impression). The impression was photographed and the surface
cavitation assessed. Dental replicas were made using epoxy resin. A dental replica was assessed for
surface cavitation by an explorer. Dental replicas were used to represent clinical approximal caries

lesions in this study. Cavity depth and surface cavitation were assessed from bitewing radiographs.
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Lesion characteristics in the bitewing radiographs were measured using open-source software
ImageJ (version 1.510), including the black area density, surface cavitation density, lesion surface
width, and lesion DEJ width and depth of carious lesions. The data was analyzed using the
independent t-test and ROC curve (receiver operating characteristic curve). The selected difference
density cutoff was used as the cavitation indentifying criteria, then the sensitivity, specificity,
positive predictive value, and negative predictive value were calculated.

Results: There were statistically significant differences of the mean caries lesion
depth, width of the lesion at DEJ, and different density between surface lesion and normal surface
enamel in bitewing radiographics between non-cavitation and cavitation lesions. However, there
was no statistically significant difference forthe means of surface lesions width. Surface density of
carious lesion was lower than normal enamel. The mean surface density of cavitated lesions was
significantly lower than those of non-cavitated lesions. The cutoff point fordifferent density using
the ROC curve for identifying surface cavitation was 37.29. Lesions with different of density more
than 37.29 was 18.33 times as likely to have cavitation compared with lesions with different
densities of < 37.29. Using this cutoff as the criterion for identifying cavitation, the sensitivity,
specificity, accuracy, positive predictive value and negative predictive value were 88%, 71%, 74%,
46%, and 96%, respectively. When using a different density at 40 as a criterion, sensitivity,
specificity, accuracy, the positive predictive value and negative predictive value were 65%, 77%,
69%, 44%, and 89% respectively.

Conclusion: When using different densities of surface lesions and normal
approximal enamel from bitewing radiographs as the criterion, different densities can be used for
initial screening for discerning surface cavitation status. The density cutoff difference at 37.29 gave
a very high negative predictive value of 96%. Therefore, using this criterion can correctly identify
non-cavitated lesions at 96%. Thus this criterion can be used to reduce a number of lesions that
may need additional examination methods to identify the cavitation status of the lesion.

Key Word (s): bitewing radiographic, density, approximal caries, cavitation
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anpazisesnaulszdalunmsdnailn

Characteristics n (%)

Lesion in

Primary maxillary first molar 26 (22.61)

Primary mandibular first molar 21(18.26)

Primary maxillary second molar 43 (37.39)

Primary mandibular second molar 25(21.74)
Lesion depth from bitewing film

Outer % of enamel 59 (51.30)

Inner % of enamel 34 (29.57)

Outer 1/3 of dentin 21(18.26)

Middle 1/3 of dentin 1(0.87)
Lesion surface characteristic from bitewing film

Intact surface 37 (32.17)

I11-defined surface 57 (49.57)

Loss of surface contour 21(18.26)

Total 115

d' Y a 2 Y a
MINN 4 LLﬁmm'iﬂizinfm)ﬂvgmuﬂﬁzwiuﬁummumu HENMUA UL THANY

Distal surface of Mesial surface of Distal surface of
Total
first molar second molar second molar
Maxilla 26 (22.6%) 34 (29.6%) 9 (7.8%) 69 (60%)
Mandible 21 (18.3%) 23 (20%) 2 (1.7%) 46 (40%)
Total 47 (40.9%) 57 (49.6%) 11 (9.5%) 115 (100%)
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Fnlutunsning
Characteristics Mean =+ SD
Lesion depth (mm) 0.51+0.22
External width of lesion (mm) 1.09+0.26
Lesion width at DEJ (mm) 1.23+0.29
Density
Black area (soft tissue)” 26.96+4.70
Normal enamel’ 93.68+14.62
Lesion surface enamel” 57.96+15.15
Different densityd 35.72+11.85
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Bitewing film characteristics n Mean + SD t p-value*
Lesion depth Non-cavitation 87 0.48+0.19
-2.280 0.03
Cavitation 26 0.62+0.30
Occluso-gingival lesion | Non-cavitation 73 1.10£0.26
. 0.487 0.627
width Cavitation 26 1.07+0.25
Occluso-gingival lesion | Non-cavitation 10 1.09+£0.24
. -2.260 0.035
width at DEJ Cavitation 12 1.34+0.28
Surface enamel of lesion | Non-cavitation 87 59.55+15.15
density® 2.079 0.04
ensity Cavitation 26 | 52.62+14.14
Different densityd Non-cavitation 87 33.59+11.00
-3.684 | <0.001
Cavitation 26 42.85+12.00

* Independent t-test
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ROC Curve
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A 1 1 = v AAA 9 a L%
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q

q’ v v d < Aa 9 a 2
MINNN 7 LLEWNﬂ?iﬂﬂﬁ@ﬂﬂ’ﬂll'ﬁll‘Wu‘ﬁell’ﬂ\‘lﬂ?ilﬂuiwﬂN?ﬁﬂﬂ?ﬂﬂig%ﬂiuﬁuﬂi1ﬂu11m

Y q

[ a

[ =3 dd‘ 9 a d'l (%
L!ﬁ%ﬂ”lﬂ’ﬂll“VITJN?(‘V]N’JﬂﬂﬁjﬂWUﬂi%ﬂfﬂV]ﬂ@ﬂ@lﬂ 37.29

Replica Odds ratio
Total p-value
Cavitation | Non-cavitation (95% CI)
18.33
Difference | > 37.29 15 18 33
(3.799,88.477) | <0.001
density
<37.29 2 44 46 Ref.
Total 17 62 79
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a v v d < Aa Y a 3
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Replica Odds ratio
Total p-value
Cavitation | Non-cavitation (95% CI)
6.29
Difference | > 40 11 14 25
(1.972,20.036) | 0.001
density
<40 6 48 54 Ref.
Total 17 62 79
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