COSEIK J. Comput. Struct. Eng., 26(6)
pp.A471 ~474, December, 2013
http://dx.doi.org/10.7734/COSEIK.2013.26.6.471

pPISSN 1229-3059 eISSN 2287-2302
Computational Structural
Engineering Institute of Korea

XNEZTES QO OE 20 FHLo S5 Bl Bt 7

= = = +
28 -HE

Surgical Evaluation of Endodontic Treatments for Apicoectomy
According to Alveolar Bone Resorption Types
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Abstract

The surgical evaluation of the apicoectomy with various types of alveolar bone resorption was conducted in current study. The
apicoectomy is the common and important treatment in endodontics. Finite element analysis was used for evaluation. The 3D solid
model of the maxillary central incisor was reconstructed using CT images of a mature Asian female. Loading and boundary
conditions were simulated in the normal mastication of maxillary central incisor.

For evaluation of apicoectomy, lingual, labial and entire alveolar bone resorption models were developed. In the results, lingual
alveolar bone resorption did not significantly influence stress distribution pattern of root dentin and labial alveolar bone had an
important role for supporting structural stability in tooth system.
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Fig. 1 Maxillary central incisor models: (a) tooth
shape, (b) intact model and (¢c) apicoectomy model
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Table 1 Material properties for the finite element model

. Elastic Poisson’s Strength
Material modulus ratio (MPa)
(GPa)
. Tensile:
Dentin 18.6 0.31 63.2-95.9
Enamel 41.4 0.3 -
Pe.rlodontal 0.05 03 _
ligament
Cortical bone 13.7 0.3 -
Cancellous bone 1.37 0.3 -
Pulp 0.0003 0.45 -
Gutta-percha 0.00069 0.45 -
BOne cement(Resin 8 0.3 -
MTA (Mineral
Trioxide Aggregate) 224 0.24
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Fig. 2 Loading and boundary conditions in maximally
central incisor
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Fig. 3 Maximum Von Mises stresses of the various
alveolar bone resorption models in dentin
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Fig. 4 Stresses distributions of the various alveolar
bone resorption models in dentin
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