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Fracture of tapered body implant fixture: a case report and finite elements

analysis

Heejin Lee', Young-Kyun Kim"?

IDepartment of Oral and Maxillofacial Surgery, Section of Dentistry, Seoul National University Bundang Hospital, Seongnam,
2Department of Dentistry, Dental Research Institute, School of Dentistry, Seoul National University, Seoul, Korea

This study is a case report of the tapered implant fixture which developed 29 months after prosthetic loading. When bone resorption
occurs more than 5 mm, the thickness, surface area and strength of the tapered fixture are reduced sharply. The shape deformation and
damage of the fixture occur when the yield strength of this material reach at 85% level. Fatigue fracture of the implant can be caused
by the implant connection type (external and internal connection), the shape of the implant (straight and taper) and bone absorption.
It is very important to prevent the progressive bone loss through periodic maintenance care and to change the tapered fixture design
and the length of the abutment screw. (JOURNAL OF DENTAL IMPLANT RESEARCH 2015;34(2):35-40)
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Fig. 1. The implant is composed of fixture (US3R411), abutment
screw (ASR200), abutment (CAR520) and crown.
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Fig. 2. The description of interfaces and contact states.
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Fig. 3. The analysis of the loading and position. Connected load
is 300 N (Average of biting force). The position is buccal cusp
side.

Fig. 4. The analysis of the maximum principle stress.

Fig. 5. Periapical radiograph shows #26 fixture fracture and
crestal bone loss.

Fig. 6. The appearance of the frac-
ture of tapered body implant.
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Fig. 8. The analysis of Finite Ele-
ments Methods in the resorption
model.
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Dead Space

Fig. 9. Periapical radiograph used in this study and analysis of
the model.
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Fig. 10. The analysis of the maximum principle stress in this study.

Table 1. The analysis of the maximum principle stress in this
study

Bone Resorption 0 mm 2 mm 4 mm 6 mm
Stress Value 51 MPa 212 MPa 268 MPa 481 MPa
Yield strength 9% 36% 45% 82%
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