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[Abstract]  Objective This study aimed to evaluate the stress distribution of the mandibular first molar with different
thicknesses and heights of the axial wall restored by the endocrown with two marginal designs and thus provide a theoretical
basis for selecting clinical preparation through the finite-element method. Methods Two marginal endocrowns of the mandi-
bular first molar with different axial-wall thicknesses (t=1, 2, 3 mm) and heights (h=2, 3, 4 mm) were established. Group A
was the butt-joint design, whereas group B was the shoulder-surrounded design. After applying vertical and oblique loads ,
the size and distribution of the maximum principal stress and equivalent stress of residual tooth tissue were recorded. Results
The maximum principal stress and equivalent stress distribution of residual tooth tissue were similar among different models.
Group A showed a lower maximum principal stress and equivalent stress than group B at the same thickness and height under
vertical load. Meanwhile, under oblique load, the maximum principal stress values of groups A and B decreased with increased
thickness at constant height. Group A showed lower equivalent stress than group B at the same thickness and height of 2 and
3 mm. However, when the height was 4 mm, the trend was reversed. Conclusion In mastication, when bearing the vertical
force, the retention of the butt-joint marginal endocrown preferred to the shoulder-surrounded one. Given the higher axial wall
of the shoulder-surrounded marginal endocrown, it showed better ability to bear the oblique force than the butt-joint one.
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Tab 1 Mechanical parameter of materials
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Fig 2 The maximum principal stress distribution diagram of residual tooth tissue of group A and B under two kinds of loads

Tab 2 The maximum principal stress and equivalent

stress value of residual tooth of each group model

under two kinds of loads MPa
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Fig 3 The equivalent stress distribution diagram of residual tooth tissue of group A and B under two kinds of loads
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