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Stress analysis according to the vertical bone level in the implant

placement

Min-Ho Kim, D.D.S, M.S.D.. Young-rok Park, D.D.S., Kee-Sung Kay, D.D.S., M.S.D., Ph.D.
Department of Prosthodontics, College of Dentistry, Chosun University

The purpose of this study was to compare the distributing pattern of stress on the finite element models with the
different vertical bone level of implant fixture. The two kinds of finite element models were designed according to vertical
bone level around fixture (4.0mm x 11.5mm). The cemented crowns for mandibular first and second molars were made.
Three- dimensional finite element model was created with the components of the implant and surrounding bone. Vertical
loads were applied with force of 200N distributed within 0.5mm radius circle from the center of central fossa and distance
2mm and 4 mm apart from the center of central fossa. Von-Mises stresses were recorded and compared in the supporting
bone, fixtures, abutment screws, and crown. The results were as following : (1) In vertical loading at the center circle
of central fossa on model 1 and 2, the difference from vertical bone in implant placement did not affect the stress pattern
on all components of implant except for crown. (2) With offset distance incerasing and the bone level of implant
decreasing, the concentration of stress occured in the buccal side of long crown, around the buccal crestal bone, and
on the fixture- abutment interface. As a conclusion, the research showed a tendency to increase the stress on the supporting
bone, fixture and screw under the offset loads when the vertical level of bone around fixture was different. Since the
same vertical bone bed has more benefits than the different bone bed around fixtures, it is important to prepare a same

vertical level of bone bed for the success of implants under occlusal loads.
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Fig. 1. Schematic representation of model
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Fig. 3. Three loading conditions, A(center),
B(2mm offset) and C(4mm offset)

Fig. 2. Showing of different vertical bone level on Model 1 and Model 2
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Table 1. Material properties in this study

Property
Material Young's Modulus Poisson's
; E (GPa) Ratio ; L
Cortical bone 14,700 0.32
Cancellous bone 4.900 0.30
Titanium (Implant) 105,000 0.30
Composite resin 16,300 0.35
Gold crown
(Type 11I) 66,000 0.33
Gold screw 98.000 0.45
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Fig. 4. The stress contour on implants of Model 1, 2 under loading condition A, B, C
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Fig. 5. The stress contour on bone of Model 1, 2 under loading condition A, B, C
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Fig. 6. The stress contour on screw of Model 1, 2 under loading condition A, B, C
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Fig. 7. The stress contour on fixture of Model 1, 2 under loading condition A, B, C
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Fig. 8. The stress contour on abutment of Model 1, 2 under loading condition A, B, C
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Fig. 9. The stress contour on crown of Model 1, 2 under loading condition A, B, C
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Table 2. Maximum Von—Mises Stress in the components of implant(unit:MPa)
All )
Fixture Abutment Screw Bone Crown
components
Model 1 89.43 16.38 35.17 14.35 13.78 89.43
Load A
Model 2 95.73 18.38 38.22 14.29 14.23 95.73
Model 1 82.97 46.98 71.15 33.42 43.09 82.97
Load B
Model 2 84.50 40.90 66.22 31.98 40.90 84.60
Model 1 115.3 74.37 1153 51.08 69.50 82.34
Load C
Model 2 113.6 71.39 113.6 52.57 71.39 83.47
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