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Fig. 1. Schematic representation of implant-
bone system.
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Fig. 2. The different level of the supporting bone on Model 1 and Madel 2.
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Table 1. Elastic properties of the materials used in the finite element models

Property

Material

Young’s Modulus ; E (GPa)

Poisson’s Ratio ; v

Cortical bone
Cancellous bone
Titanium (Implant)
Composite resin

Gold crown
(Type 1II)

Gold screw

13,000 0.30
9,500 0.30
115,000 0.35
9,700 0.35
66,600 0.33
98,000 0.45
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4-1. Zoomed supporting bone around fixture

4-2. Bucco-lingual section of supporting bone around the first molar fixture

4-3. Bucco-lingual section of supporting bone around the second molar fixture
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4-4. Mesio-distal section of supporting bone around the first and second molar fixture

Fig. 4. The stress contour on the supporting bone around Model 1 under vertical loading condition

(Right side), B (Left sids).
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5-2. Bucco-lingual section of supporting

5-3. Bucco-lingual section of supporting bone around the second molar fixture
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5-4 Mesio-distal section of supporting bone around the first and second molar fixture
Fig. 5. The stress contour on the supporting bone around Model 1 under obligue loading condition A
(Right side). B (Left side).
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6-2. Bucco-lingual section of supporting bone around the first molar fixture

6-3. Bucco-lingual section of supporting bon

e around the second molar fixture

6-4. Mesio-distal section of supporting bone around the first and second molar fixture
Fig. 6. The stress contour on the supporting bone around Model 2 under vertical loading condition A
(Right side), B (Left side).
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7-1. Zoomed supporting bo

ne around fixture

7-2. Bucco-lingual section of supporting bo

ne around the first molar fixture

7-3. Bucco-lingual section of supporting bone around the Second molar fixture

7-4. Mesio-distal section of supporting bone around the first and second molar fixture
(Right side). B (Left side).

Fig. 7. The stress contour on the supporting bone around Model 2 under oblique loading condition A
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- ABSTRACT -

Stress Analysis on the Supporting Bone around the Implant
According to the Vertical Bone Level

Soo-Boong Boo, D.D.S., M.S.D. PhD., Jei-Ok Jeung, D.D.S., M.S.D.
Seung-Hoon Lee, D.D.S., M.S.D., Chang-Hyun Kim, D.D.S., M.S.D.
Seung-Ho Lee, D.D.S., M.S.D.

Department of Prosthodontics, College of Dentistry, Chosun University

The purpose of this study was to analyze the distribution of stress in the surrounding bone around implant placed in
the first and second molar region. Two different three-dimensional finite element model were designed according to vertical
bone level around fixture (4.0mm x 11.5mm) on the second molar region. A mandibular segment containing two
implant-abutments and a two-unit bridge system was molded as a cancellous core surrounded by a 2mm cortical layer.

The mesial and distal section planes of the model were not covered by cortical bone and were constrained in all
directions at the nodes. Two vertical loads and oblique loads of 200 N were applied at the center of occlusal surface (load
A) or at a position of 2mm apart buccally from the center (load B). Von-Mises stresses were analyzed in the supporting
bone.

The results were as follows;
. With the vertical load at the center of occlusal surface, the stress pattern on the cortical and cancellous bones around

—

the implant on model 1 and 2 was changed, while the stress pattern on the cancellous bone with oblique load was not.

2. With the vertical load at the center of occlusal surface, the maximum von-Mises stress appeared in the outer distal side
of the cortical bone on Model 1 and 2, while the maximum von-Mises stress appeared in the distal and lingual distal
side of the cortical bone with oblique load.

3. With the vertical load at a position of 2 mm apart buccally from the center, there was the distribution of stress on the
upper portion of the implant-bone interface and the cortical bone except for the cancellous bone, while there was a
distribution of stress on the cancellous bones at the apical and lingual sides around the fixture and on the cortical bone
with oblique load.

4. With the changes of the supporting bone on the second molar area, the stress pattern on the upper part of the cortical
bone between two implants was changed, while the stress pattern on the cancellous bone was not.

The results of this study suggest that establishing the optimum occlusal contact considering the direction and position
of the load from the standpoint of stress distribution of surrounding bone will be clinically useful.

Key word: implant-bone interface, stress pattern, vertical bone level



