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Stress analysis according to the different angulation

of the implant fixture

Tae-Yup Lee D.D.S., M.S.D., Dong-Wan Kang, D.D.S., M.S.D., Ph.D.
Department of Prosthodontics, College of Dentistry, Chosun University

Bending moments results from offset overloading of dental implant, which may cause stress concentrations to exceed
the physiological capacity of cortical bone and lead to various kinds of mechanical failures. The purpose of this study
was to compare the distributing pattern of stress on the finite element models with the different angulated placement of
dental implant in mandibular posterior missing areas. The three kinds of finite element model, were designed according
to 3 main configurations: Model 1(parallel typed placement of 2 fixtures), Model 2(15. distal angulated placement of
one fixture on second molar area), Model 3(15. mesial angulated placement of one fixture on second molar area). The
cemented crowns for mandibular first and second molars were made on the two fixtures (4mm 11.5). Three-dimensional
finite element models by two fixtures were constructed with the components of the implant and surrounding bone. A 200N
vertical static load were applied to the center of central fossa and the point 2mm apart from the center of central fossa
on each model. The preprocessing, solving and postprocessing procedures were done by using FEM analysis software
NISA/DISPLAY IV Version 10.0((Engineering Mechanics Research Corporation, USA). Von Mises stresses were evaluated
and compared in the supporting bone, fixtures, and abutment. The results were as following : (1) Under the point loading
at the central fossa, the direction of angulated fixture affected the stress pattern of implants. (2) Under the offset loading,
the position of loading affected more on the stress concentration of implants compare to the angulated direction of
implants. The results had a tendency to increase the stress on the supporting bone, fixture and screw under the offset
loads when the placement angulation of implant fixture is placed toward mesial or distal direction. In designing of the
occlusal scheme for angulated placement, placing the occlusal contacts axially during chewing appears to have advantages

in a biomechanical viewpoint,
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Fig. 1. The bucco—lingual section of model
designed
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Fig. 2. Different angulated design of fixture on Model 1, Model 2 and Model 3
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Table 1. Mechanical properties of oral tissue and

Titanium (Implant)

Cancellous bone
Composite resin

Cortical bone
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Fig. 4. The Von Mises stress value on implants of Model 1, 2, 3 under loading point A, B
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Fig. 5. The Von Mises stress value on bone abutment of Model 1, 2, 3 under loading point A, B
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Fig. 6. The Von Mises stress value on fixture of Model 1, 2, 3 under loading point A, B
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Table 2. Maximum Von Mises Stress in the component of Model(unit: MPa)

;gﬁﬁ Type comﬁolrllents Fixture Abutment Bone
Model 1 526.6 16.32 41.38 13.57
Load A Model 2 502.0 16.23 116.5 11.87
Model 3 547.3 2533 104.7 16.05
Model 1 587.2 46.91 71.05 43.04
Load B Model 2 482.5 06.45 66.45 43.75
Model 3 494 .4 70.00 69.76 36.38
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