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Objeclives Biomechanic theory has been widely accepted in explaining the
etiology of abfraction lesion. However, some controversial points still remain. Most of
previous studies focused on the external environment including direction and
magnitude of force while certain researches were interested in anatomical factors of
tooth and alveolar bone. This study was to investigate the variations in stress at cervical
area under different anatomical factors : cuspal angulation, alveolar bone level and
periodontal ligament (PDL) thickness by using of 2 dimensional finite element analysis
(2D FEA).

Materials and Methods 2D FEA model of maxillary first premolar with
anatomically average size : buccal cusp 42° lingual cusp 35 °, alveolar bone level
below CEJ 2 mm. and PDL thickness 0.2 mm. was performed by using MSC/Nastran for
Windows as standard model. Three various anatomic factors which were altered by
increasing and decreasing cuspal angulation 5 degree for each cusp, variation of
alveolar bone level 1 - 4 mm. and PDL thickness 0.2 - 0.4 mm. All models were loaded
with 500 N in different force directions which load to inner incline plane of buccal and
lingual cusp. All materials were assumed to be linear elastic, homogeneous, isotropic
and perfectly bonded between the interfaces.

Results Non axial force appeared to cause more tensile stress than that of the
axial one. The highest stress concentration was founded around cervical area. The
stress was shown to decrease considerably when the cuspal angulation or the alveolar
bone level was lowered, while alteration of PDL thickness seemed to have very little

effect.
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