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Introduction: Implant instability is considered a risk factor for delayed healing of fractures and infection;
however, little experimental data is available confirming this belief, or describing the underlying
mechanisms. In this study, a murine model based upon the MouseFix™ system (RISystem AG,
Davos)'? was used to investigate immune response in bone when fractures are fixed with rigid or non-
rigid (i.e. flexible) constructs. Implant associated osteomyelitis was developed in some groups using a
clinical isolate of Staphylococcus epidermidis, one of the leading etiologic agents of orthopedic
infections®. The development of infection and immune responses associated with either rigid or flexible
implants was assessed.

Methods: Rigid and flexible MouseFix™ titanium plates, with or without Staphylococcus epidermidis
(10* CFU) contamination, were used with a femoral osteotomy in C57bl/6 mice (female, 20-26 week
old). Mice were sacrificed at 7, 14, and 30 days after surgery (n=6-9 per group). Live bacteria from the
implant, bone, and soft-tissue were quantified. Bone and spleen cells were kept for mRNA analysis
and stimulated to collect supernatants for cytokine and chemokine quantification. Lymph node and
bone cells were characterized by flow cytometry.

Results: At each time-point over 30 days, unstable fractures had a higher infection rate compared to
stable fractures. Monocytic lineage cells (F4/80+) increased in percentage over time in all four
conditions, probably due to macrophage recruitment, but slightly more in animals with flexible implants
suggesting a role of these cells. In lymph node, IL-17+ cells were increased at early time-points in
infected animals, especially in those where bacteria were not detected. Levels of IL-10+ cells were
similar between all groups at 7 days, increasing in not-infected animals later. When studying IL-17+/IL-
10+ ratio in CD3+CD4+ cells, animals with flexible devices seemed to be skewed to a more anti-
inflammatory response, which could explain differences observed.
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