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Introduction Materials and Methods
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implant debris, and tissue reaction associated with ,
Evaluation Methods:

gross trunnion failure of beta titanium alloy femoral * Characterization of the damage features on the tapers was conducted using a scanning electron microscope (SEM) with energy dispersive x-ray spectroscopy (EDS).
components coupled with a CoCrMo femoral head.  Head taper surfaces were measured with an optical coordinate measuring machine (CMM) (OrthoLux, RedLux) using a replica method as previously described.3
e Histologic sections were analyzed using EDS, Fourier Transform Infrared Spectroscopy Imaging (FTIR-1) and micro-Raman spectroscopy.
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Discussion

 The severe tissue reaction with a mixed inflammatory pattern seen in this study was due to both the corrosion at the head-neck junction and the gross taper failure at the stem.

* The intense lymphocytic infiltrate with widespread necrosis was characteristic of previously reported ALTRs associated with severe taper corrosion of contemporary metal-on-poly modular femoral components.*

 Both femoral heads exhibited corrosion features indicative of damage modes such as fretting, fretting corrosion, material transfer, and pitting. In Case 1, damage was concentrated to one side where the trunnion was apparently
rubbing against the surface. In Case 2 it appeared that the head eventually started to rotate on the severely damaged and sharpened trunnion leading to a uniform radial damage pattern. As the head taper surfaces were
entirely coated with TMZF material transfer, it was unlikely that corrosion took place at this stage.

* However, the presence of CrPO, clearly indicates that at an earlier stage corrosion of the CoCrMo surface took place leading to the characteristic histopathological pattern of a lymphocyte dominated ALTR to corrosion
products.

* The strong macrophage response appeared to be primarily related to the extensive Ti-debris. Interestingly, the majority of particles were in the rutile oxide form, indicating that the initial TMZF debris was chemically altered
despite its chemical stability, likely due to repeated mechanical transfer to the head surface and subsequent detachment.

* Previous work suggests that GTF is initially triggered by fretting eventually leading to an abrasive wear mechanism2. Our study shows that corrosion on the head side contributed initially to the overall damage and tissue
reaction, but became secondary as abrasive wear of the Ti-alloy began to dominate the damage process.

References: Acknowledgements: Contact:
[1]Morlock et al, J Arthrop 2018, doi: 10.1016/j.arth.2018.07.017; [2]Martin AJ et al, J Othop Res 2018, doi: 10.1002/jor.24107; [3]Cook RB et al, ASTM STP1591:362, 2015; [4]Hall DJ et al ASTM STP1591:410, 2015. This study was funded by NIH/NIAMS grant RO1 AR070181. deborah_Hall@rush.edu




