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Three-dimensional and laser characterization of incipient
in vitro carious lesions in human dental enamel*

Li-xia XU%, Hong-yan GUQ? Hong-mei GUO? Li-mei SUN!, Hong-mei XU?
(1. Graduate Education Base, General Hospital of Armed Police Force, Liaoning Medical
University, Beijing 100039, P.R. China; 2. Department of Stomatology, General
Hospital of Armed Police Force, Beijing 100039, P.R. China)

Abstract: [Objective] To examine the nanostructure of incipient in vitro carious lesions in dental enamel
using three-dimensional topography and laser microscope. [ Methods] Twenty fresh premolar teeth in orthodon-
tic pulling were collected and randomly divided into experimental group (group A) and normal control group
(group B). In the group A incipient carious lesions were obtained on the buccal side by exposure to artificial
demineralization liquid for 4 days. The teeth in the two groups were then cut in longitudinal section and
cross section. The sections were then examined using the three-dimensional and laser morphology. [Results]
The group A showed little evidence of lesion growth on surface or demineralization under the surface in the
optical imagery. But under laser microscope, the group A showed that surface enamel rod crystals were
aligned closely, enamel rod sheath was clear and continuous; the crystals of subsurface dissolved disorderly,
the interval of enamel rod broadened, enamel rod sheath was fuzzy and discrete. However, the group B did
not have this performance in the laser color images. 3D images more clearly showed the microstructure charac-
teristics of the two groups. [Conclusions] Three-dimensional topography laser stereo microscope can accurate—
ly show morphology and structure of surface and subsurface of incipient carious lesions. The integrity of the
surface is related to remineralization, and the subsurface mainly undergoes demineralization of micro-crystals.
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The pathologyical changes of the two layers are through a coupling diffusion process.
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