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Abstract

Introduction: The design and preparation of dental restorations significantly affect the clinical
success of endocrowns. However, there is limited information regarding the
biomechanical impact of the geometry and shape of endocrown preparations.
Therefore, this study aimed to investigate the preparation of endocrowns with a butt
joint design, with and without rounded internal angles, on the distribution of forces
using finite element analysis (FEA).

Materials To evaluate force distribution, two three-dimensional finite element (FE) models
& Methods: Ve'® creatgd: one with a butt joint finish line and roqnded internal _angles (Model 1)
*and one without rounded angles (Model 2). By inputting these data into software and
applying loading conditions, outputs including all stresses and displacements were
obtained. In both 3D models, the amount of remaining tissue and the type of
restorative material used were identical; lithium disilicate was selected as the
restorative material in both models. Tests for elastic strain, stress, and overall
deformation were conducted on the models using this software.

Results: The deformation in Model 1 was measured at 5.27 micrometers, while in Model 2, it
was 6.88 micrometers. The stress levels were 46.6 megapascals in Model 1 and
127.87 megapascals in Model 2. The strain values were 0.0014475 for Model 1 and
0.004171 for Model 2, revealing a significant difference in biomechanical behavior
between the two preparation types.

Conclusion: The geometry and shape of the preparation influence the biomechanical behavior of
restorations. The endocrown preparations of Model 1 and Model 2 demonstrate
different biomechanical behaviors, with Model 1 being more efficient, producing
stress levels approximately one-third lower under equal force conditions.
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