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Table I. Material properties

Density [kg/mm’] Young s modulus [Gpa] Poission’ s ratio
Cortical bone 1.90E-06 14.0 03
Trabecular bone 1.00E-06 1.5 045
Mucosa 1.00E-06 0.003 045
Implant 4.50E-06 115.0 035
Abutment 4.50E-06 115.0 0.35
Abut. screw 4.50E-06 115.0 035
Overdenture 1.00E-06 2.0 0.35
O-ring retainer 7.90E-06 99.3 03
O-ring rubber 1.00E-04 0.014 049
Table II. The number of elements and nodes
Type Nodes Elements
N3 158,977 711,406
N5 155,278 689,624
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Fig. 2. Stress distribution of implants.
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Fig. 3. Stress distribution in the longitudinal aspect of implants.
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ORIGINAL ARTICLE

FINITE ELEMENT STRESS ANALYSIS OF MAXILLARY
TWO IMPLANTS-RETAINED OVERDENTURE ACCORDING TO
POSITION OF IMPLANT FIXTURES

Heon-Seok Ha, DDS, MSD, Chang-Whe Kim, DDS, MSD, PhD,
Young-Jun Lim, DDS, MSD, PhD, Myung-Joo Kim, BS, DDS, MSD, PhD
Department of Prosthodontics, Graduate School, Seoul National University

Statement of problem: There have been a few studies about unsplinted implant retainted maxillary overdenture.
Purpose: The purpose of this study was to examine the effect of different position of implant for 2 implants-retained
maxillary overdenture. Materials and methods: Three-dimensional finite element models were used to reproduce an
edentulous human maxilla with an implant-retained overdenture. Two implants in the canine tooth positions on both
side and in the second premolar tooth positions on both side models were examined. Axial loads of 100 N were applied
to the occlusal surface at the right first molar tooth positions. Maximum stress at the implant-bone interface and stress
at the cortical bone surface just under the loading point were observed. Results and conclusion: Within the limits of this
study, maximum stresses were concentrated around implant of canine position at loading side. The second premolar
area was thought to be more favorable to distribution of stress on mucosa, alveolar bone and implants than canine area
for maxillary overdenture.

Key words: Maxillary unsplinted implant overdenture, Three-dimensional finite element analysis, Stress distribution
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