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Abstract

BACKGROUND: Finite element contact analysis was performed in premolars of lower mandible with

enamelo-dentinal junction defects, which provided biomechanical evidence for the prevention of wedge-shaped

defect and occlusion treatment.

OBJECTIVE: To analyze the effects of undermining damage of the enamelo-dentinal junction on the stress

distribution of sclerous tissues of dental cervix.

METHODS: Triangle defects were established and models of wedge-shaped defect were designed in mandibular

premolar along the enamelo-dentinal junction. The stresses during tightly biting and masticatory movement were

simulated. Nonlinear contact analysis was conducted in sclerous tissues of mandibular premolar in the buccal

cervical region.

RESULTS AND CONCLUSION: By simulating the stresses during tightly biting and masticatory movement, the

stresses were concentrated in the defected regions of mandibular premolar at the enamelo-dentinal junction. With

the defect length increased in size, the stress value and the magnitude of the stress field both increased. These Yang Wen-li, Master, Attending
indicated that the destruction of enamelo-dentinal junction altered stress distribution in the buccal cervical region. physician, Department of

In the clinic, wedge-shaped defect should be filled promptly. Stomatology, First Affiliated
Hospital, Zhengzhou University,
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Figure 1  Finite element model mesh of buccal cervical defect at
the enamelo-dentinal junction
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Figure 2 Dental stress conditions of simulating functional occlusion under four loading modes
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Figure 3 The Von mises stresses in the cervical region of intact mandibular premolar and the mandibular premolar with 0.15 mm long
cervical defect under four different loadings
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Figure 4 The Von mises stresses in the cervical defect region of the mandibular premolars at the enamelo-dentinal junction under Il and IV
loadings
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Table 1 The maximum principal stress values in the enamel at
buccal side of mandibular premolars (MPa)
0mm 0.15 mm 0.30 mm 0.45 mm 0.60 mm
1.843 1.941 1.978 2.012 2.114
20.373 22.207 27.98 35.814 46.582 (25]
24.566 30.689 39.717 52.08 69.765 Romeed
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