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Microbiological analysis of bacterial
sealing of internal conical implants with
different taper angles

Abstract: The present study evaluated the effect of the taper angle of
different internal conical connection implants and cyclic loading on
the implant-abutment bacterial seal. A total of 96 implant-abutment
sets were divided into eight groups. Four groups of different taper
degrees with cyclic mechanical loading of 500,000 cycles per sample,
with a 120-N load at 2 Hz before analysis [16DC (16-degree, cycled),
11.5DC (11.5-degree, cycled), 3DC (3- degree, cycled) and 4DC
(4-degree, cycled)] were compared to four control groups without cyclic
loading [16D (16-degree), 11.5D (11.5-degree), 3D (3-degree), and 4D
(4-degree)]. Microbiological analysis was performed by immersing all
samples in a suspension containing Escherichia coli and incubating them
at 37°C. After 14 days, the presence of bacterial seals was evaluated.
Fisher-Freeman-Halton exact tests and binomial tests were performed
(5% significance level). The groups showed significant differences
in bacterial seal, and mechanical load cycling improved the bacterial
seal in the 3DC group. In all other groups, no significant differences
in bacterial seal were found between cycled and uncycled samples. To
conclude, the internal conical connection with a 3-degree taper angle
showed better results than the other connection with different angles
when subjected to load cycling. However, none of the angles tested
were fully effective in sealing the implant-abutment interface.

Keywords: Dental Implants; Mechanical Tests; Microbiological Techniques.

Introduction

The external hexagonal connection has been associated with a higher
concentration of shear stress in the peri-implant alveolar bone crest and
with micromovements between the implant and the abutment that may
lead to chronic contamination and to increased bone remodeling.* To
improve the biomechanical performance and soft tissue healing in the
peri-implant region, different prosthetic platforms and connections have
emerged since the beginning of osseointegrated implant therapy. To improve
implant-abutment stability and eliminate bacterial contamination of the
implant, the internal conical connection was developed.! Observational
studies on treatments with internal conical connection implants with
various prosthetic rehabilitations suggest that such implant systems have
the long-term predictability, high success rates, limited peri-implant bone
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