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Fig. 1. A three dimensional method simulating
gold crown restored with implant in mandibu-
lar second molar site.
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Fig. 2. Buccolingual cross sectional illustration of models. (Model A, éentrally placed implant, : Model B, centrally
placed implant With crestal peri-implant defect : Model C, implant engaging both crestal and lingual cor-
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Fig. 3. Buccolingual cross section illustrating thick-
ness of cortical plate and length/width of
implant. Bold line in circle indicates inter-
face of superstructure components at which
gap elements are designed.
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Fig. 4. Reference points for the comparison of
stresses along bone-implant interface in
buccolingual section. Dotted line indicates inner
surfaces of cortical plate engaged by implant.

Table 1. Physical properties of each material

. Elastic Poisson’ s
Material modulus(MPa) ratio
Titanium 103.400.0 0.35
Cortical bone 13,700.0 0.30
Cancellous bone 1,370.0 0.30
Type I gold 100,000.0 0.33
Polyoxymethylene 3,447.0 0.35
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Fig. 5. Distribution of von Mises equivalent stress
along bone-implant interface under vertical
load(150N) at central fossa. (Model A, cen-
trally placed implant : Model B, centrally
placed implant with crestal peri-implant
defect ; Model C, implant engaging both cre-
stal and lingual cortical plates : Model D,
implant engaging only lingual cortical plate
with crestal peri-implant defect)
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Fig. 6. Distribution of von Mises equivalent stress
along bone-implant interface under vertical
load(150N) at buccal cusp tip. (Model A, cen-
trally placed implant | Model B, centrally
placed implant with crestal peri-implant
defect ; Model C, implant engaging both cre-
stal and lingual cortical plates : Model D,
implant engaging only lingual cortical plate
with crestal peri-implant defect)
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ABSTRACT

THREE-DIMENSIONAL FINITE ELEMENT ANALYSIS OF
THE EFFECT OF CORTICAL ENGAGEMENT ON IMPLANT
LOAD TRANSFER IN POSTERIOR MANDIBLE

Chang-Mo Jeong, D.D.S., M.S.D., Ph. D.

Department of Prosthodontics, College of Dentistry, Pusan National Untversity

Cortical support is an important factor, as the engagement of the fixture in strong compact bone
offers an increased load—carrying capacity and initial stability. Because of the poor bone quality
in the posterior mandible and other anatomic considerations, it has been suggested that
implant fixtures be placed in these locations with apical engagement of the lingual cortical plate
for so—called bicortication. )

The purpose of this investigation was to determine the effect of cortical engagements and in addtion
polyoxymethylene(POM) intramobile connector(IMC) of IMZ implant on implant load transfer in
edentulous posterior segment of mandible, using three-dimensional (3D) finite element analysis
models composed of cortical and trabecular bone involving single implant.

Variables such as (1) the crestal peri-implant defect, (2) the apical engagement of lingual cor-
tical plate, (3) the occlusal contact position (a vertical load at central fossa or buccal cusp tip),
and (4) POM IMC were investigated. Stress patterns were compared and interfacial stresses along
the bone-implant interface were monitored specially.

Within the scope of this study, the following observations were made.

1) Offset load and angulation of fixture led to increase the local interfacial stresses.

2) Stresses were concentrated toward the cortical bones, but the crestal peri-implant defect
increased the interfacial stresses in trabecular bone.

3) For the model with bicortication, it was noticed that the crestal cortical bone provided more
resistance to the bending moment and the lingual cortical plate provided more support for
the vertical load. But Angulation problem of the fixture from the lingual cortical engage-
ment caused the local interfacial stress concentrations.

4) Tt was not clear that POM IMC had the effect on stress distribution under the present exper
imental conditions, especially for the cases of crestal peri-implant defect
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