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Fig. 1. An axisymmetric finite element modeling for
an XiVE® implant and surrounding alveolar bones
subject to a vertical occlusal load of 50N. A combi-
nation of 5.5bmm dia. fixture and 4.5mm dia. abut-
ment.(Model 3(b)) Soft tissues are not included in
the finite element modeling.
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Table II. Mechanical properties (bone and implant materials)

Material Youn(gGl\é[;))d ulus Poisson ratio Strength (MPa) iig:;lil\}/’;g
Titanium 102.2 0.35 - -
72-76 (tensile)
Cortical bone 13.7 140-170 60
(compressive)
Cancellous bone 1.37 22-28 (tensile) -

Gold (type IV) 95
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Fig. 2(a). Stress distribution across the cervical area
of Model 1(a), i.e. XiVE® 3.8mm fixture with 3.8mm
abutment. Stress at the control point =1.85 MPa.
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Fig. 2(b). Stress distribution across the cervical area
of Model 1(b), i.e. XiVE® 3.8mm fixture with
3.4mm abutment. Stress at the control point =1.75
MPa.
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Fig. 3(a). Stress distribution across the cervical area
of Model 2(a), i.e. XiVE® 4.5mm fixture with 4.5mm
abutment. Stress at the control point =1.7 MPa
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Fig. 4(a). Stress distribution across the cervical area
of Model 3(a), L.e. XiVE® 5.5mm fixture with 5.5mm
abutment. Stress at the control point =1.12 MPa
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Fig. 4(c). Stress distribution across the cervical area
of Model 3(c), i.e. XiVE® 5.5mm fixture with 3.8mm
abutment. Stress at the control point =1.0 MPa
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Fig. 3(b). Stress distribution across the cervical area
of Model 2(b), i.e. XiVE® 4.5mm fixture with 3.8mm
abutment. Stress at the control point =1.6 MPa.
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Fig. 4(b). Stress distribution across the cervical area
of Model 3(b), i.e. XiVE® 5 5mm fixture with 4.5mm
abutment. Stress at the control point =1.1 MPa

Fig. 4(d). Stress distribution across the cervical area
of Model 3(d), i.e. XiVE® 5.5mm fixture with 3.4mm
abutment. Stress at the control point =1.0 MPa
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Cervical bone stresses
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Fig. 5. Changes in the cervical bone stresses as a
result of downsizing of the abutment by one step.
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Fig. 6. Comparison of the cervical stresses as a func-
tion of abutment diameter. (fixture diameter=>5.5mm)
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ABSTRACT. .

FINITE ELEMENT EVALUATION OF THE EFFECT OF DIFFERENCES
~ IN THE ABUTMENT AND THE FIXTURE DIAMETERS ON
- THE QER\/(ICAL BONE STRESSES

Wonjae Yu, D.D.S., M.S., Ph.D.**, Kyu-Bok Lee, D.D.S., M.S.D.*

Miju Dental Clinic, Daegu, Koreq**
Department of Prosthodontics, School of Dentistry, Kyungpook National University*

. Statement of problem. Higher stresses at the cervical bone around dental implants have been
seen as a primary cause of the bone resorption at the site.

.Purpose: To determine the possibility of stress reduction by assembly of different, abutment
and implant in diameters.

Material and methods. Abutments of several different diameters assembled on the top of
XiVE® implants were axisymmetrically modeled for a series of finite element analyses. Abutments
of 3.4, 3.8, 4.5, and 5.5 mm diameters were assumed to be sit on implants of the same or big-
ger diameters. All the abutments with an exception of 3.4mm dia. are technically possible to be
assembled on bigger implants. Main consideration was given to the stresses at the cervical cor-
tical bone induced by loads of parallel to the implant axis.

Results and conclusions.

1. Higher stresses were observed at the cervical area of all the models of the same diameters
of abutment and fixture. The peak stresses, which were shown to be a function of the fixture
diameter, were from 1-1.85MPa.

2. Difference in the diameters of the abutments and the implants actually reduced the cervi-
cal bone stresses.

3. Downsizing of the abutment by one step resulted in 0.1MPa (5%) reduction of the stress-
es. In light of the relatively lower bone stress, however, this amount of stress reduction was
decided to be biomechanically insignificant.

Key words : XiVE® implant, Abutment diameter, Fixture diameter, Cervical bone stress -
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