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ABSTRACT

Aim: This study aimed to determine the effect of three different types of class IV with
different amounts of tooth preparation destruction (butt joint, 2mm bevel, and plain
chamfer) on the stress profile in and around labial and palatal class V restoration in the
maxillary central incisor under three loading conditions (masticatory, parafunctional, and
traumatic case).

Methodology: A Three-dimensional finite element model was constructed by 3D
scanning of a sound maxillary central incisor. Changes were made in the crown region to
create two groups of class V restoration (labial and palatal) each of which contains four

models depending on class IV restoration.




A static force of 190 N was delivered at three different loading conditions (masticatory,
parafunctional, and traumatic cases). Then Stress distribution was analyzed in the
structures of the models in the cervical area separately.

Results: The maximum von mises stress concentration in both groups of class V

restoration were found with plain chamfer type of class IV restoration with a higher

amount of stress percentage increasing in the palatal side that led to failure in the

enamel-restoration interface. Furthermore, according to the loading conditions, the
higher values were reported under the second loading condition followed by the third
loading and then the first loading conditions.

Conclusion: This study confirms that the amount of the remaining tooth structure has an
effect on the stress distribution on class V restoration in the maxillary central incisor, so
this point should take into consideration when selecting of class IV preparation type in

the presence of class V restoration in the same tooth.




