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Influence of the labial surface irregularity on the measurement of the tooth color by spectrometer
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Abstract
The most scientific and reliable method for deciding the tooth color is the instrumental measurement. However, such color measuring instrument shows the difference of the measuring value according to the diversified measuring condition.
This study was conducted to evaluate what effect of the labial surface irregularity of the tooth to the result of the color measured by spectrometer.
11 models of the teeth were made by injecting the A2 shade Luxatemp Automix Plus (DMG, Germany) into the impression acquired from 11 adults. Standard disk samples (15 mm diameter, 7 mm thickness) were made with same material. CIE L*a*b* value was measured at the incisal, central, and gingival area of the central incisor, lateral incisor, canine and first premolar using Specbos 2100 (JETI, Germany) spectrometer. Color difference was calculated between labial surface and standard samples.
Among all models of the teeth, L* and b* value showed the reducing tendency as they go toward the gingival area, but a* value showed the increasing tendency.
Color difference between model teeth and standard samples showed the most difference at the incisal area, but the gingival area showed the least difference. And the canine showed the least color difference from the comparison of standard sample, and the central incisor showed the highest difference (p < 0.01).
Although the visually detectable difference of the measuring value showed notably depending on the type and measured area (p < 0.05), L* and a* value showed notable differences depending more on the measured areas than on the type of the teeth.
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  Diagram of the Duplex-Fiber bundle.
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  L* and C* value of the tested disc samples and tooth models.
  CI : Central incisor, LI : Laterial Incisor, Ca : Canine, P : Premolar, I : Incisal, M : Middle, C : Cervical
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  a* and b* value of the tested disc samples and tooth models.
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  CIE L*a*b* and C* values of disc samples and tooth models

Standard deviations are in parentheses.
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  Statistical analysis between tooth and measured area
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  Color difference (ΔE*) between disc sample and tooth models
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  Color difference among measured area

*There are statistically significant differences among groups (p < 0.01).
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Source of L* a* b*
Variance F P F P F P

Tooth 821 0.0152 16.0 0.0029 21.1 0.0014
Measured area 18.76 0.0026 44.1 0.0003 19.9 0.0022
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Central Incisor Lateral Incisor Canine First Premolar

Incisal 9.98 5.30 451 7.13
Middle 6.79 4.26 2.35 4.41
Cervical 451 3.35 1.96 225
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mean of 45* std. deviation
Incisal/cervical 4.16° 1.66
Incisal/middle 2,73 1.03
Middle/cervical 1.60* 1.03
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