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Effect of connection type on the screw loosening of implant system
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Abstract

A comparative study on the implant screw loosening under the initial clamping force and cyclic loads was

conducted. The experiments were performed to evaluate the screw loosening behavior of the internal and

external implant systems. It was found that the screw loosening torques of implant systems were significantly

affected by the way how the abutment and fixture were connected due to the difference in the load transfer

mechanism between abutment and fixture..
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Fig. 1 Schemetic drawings showing two different types of

implant system
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(a) Inplant (b) ITI (c) Hexplant (d) Frialit-2
Fig. 2 Various implant systems used in this study
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(a) Digital torque gauge (b) 3-Dimensional non-contact
surface roughness profilemeter
Fig. 3 Torque gauge and roughness profilemeter
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(a) In-house built smart
impact tester
Fig. 5 Tester and specimen used in this study
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(a) Load-displacement (b) The metallographic
measuring instrument microscope

Fig. 6 Load-displacement measuring instrument and
microscope used in the experimental tests
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Table 1 Screw loosening torque with the same preload
due to types of implant system

Type Internal type External type
Frequency Inplant | ITI |Hexplant| Frialit-2

1 24.0 31.0 29.5 31.0

2 24.5 27.0 28.0 29.5

3 24.0 31.0 28.5 27.5
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Fig. 7 Mean loosening torque of different implant systems
due to preload torque
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Fig. 9 Loosening torque of different implant systems due
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Fig. 8 Surface roughness of different implant systems
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to cyclic load.
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