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Abstract

BACKGROUND: Optical coherence tomography (OCT) is a noninvasive imaging modality with high resolution. It can produce
depth-resolved images of tooth utilizing near-infrared light and quantitatively examine the caries by detecting the backscatter
signals.

OBJECTIVE: To explore the ability of imaging the early enamel caries on the smooth surface and the accuracy of quantifying the
caries depths with OCT via the comparative study of OCT and polarized light microscope.

METHODS: The early enamel caries model on the smooth surface was prepared through a pH cycling model with calf (< 6 years
old) lower incisor as sample, and detected by an all fiber-based OCT and polarized light microscope. The images and caries
depths from both methods were compared using ANOVA and Pearson correlation.

RESULTS AND CONCLUSION: OCT could image the early enamel caries. The reflectivity within the demineralized subsurface
enamel was markedly greater than the sound enamel in the OCT images. There were no differences in caries depths between
OCT and polarized light microscope. OCT, which could accurately quantify the caries depths, may be used to evaluate the
longitudinal progress of the early caries. There was no correlation between the lesion depth and demineralization time (P > 0.05).
The altered depths between interior and exterior of the test region were calculated. The increased depths were correlated with the
demineralization time (r = 0.954, P < 0.05). Results suggested the wide prospect of this nondestructive and high-resolution
method on the research and clinical diagnosis of early caries.
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Figure 1 Image of the artificial caries test region
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Left: polarized light microscope image (X 50); right: Optical coherence
tomography image

Figure 2 Images of the same artificial caries sample from
polarized light microscope and optical coherence
tomography
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Table 1 Comparison between the lesion depths from polarized
light microscope and optical coherence tomography

(XS, um)
No.  Depth from optical cohe- Depth from polarized P
rence tomography (um) light microscope (um)
1 34.6+2.74 38.0+2.56 4.104 0.077
2 82.8+7.28 86.515.27 4.763 0.061
3 66.416.29 59.6+4.17 3.979 0.150
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Figure 3 Profile of lesion depths from optical coherence
tomography with increasing demineralization time
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