Is it a hardware associated infection, aseptic loosening, or just colonization? In vivo spine hardware microbial
influenced corrosion
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Figure 2: 54 patients who had tissue tested for significant levels of Ti ions (>100ug/g), 18

(33.3%) were diagnosed with an infection; the highest concentration of tissue Ti was from Patients 1 and 6 had C. acnes, and Staph. a, cultured in clinic. Patient 3 had only C. acnes.
non-infected patients. Patients 2 and 4 had no diagnosed clinical infection.

No significant difference between patients with a clinically diagnosed infection and otherwise
healthy patients is noted, suggesting metal loss from instrumentation is not the result of a
clinically determined pathogen.

Shotgun metagenomic sequencing
(N=17patients; 10 uninfected and 7
infected) produced no definitive
identification due to low patient numbers
and insufficient microbial DNA mass.

Time of Flight — Secondary lon Mass Spectroscopy (ToF-SIMS) is a surface analysis method that
allows chemical characterization of a surface down to a single atom in an 8nm? area. This
enabled us to physically observe the microbial metabolites that are actively incorporated into
the implant surface during its lifespan. Explanted rods were ultrasonically cleaned followed by
an ammonium formate rinse and then sputtered with an Argon Gas Cluster source to remove
any molecules that may not be chemically bound to the surface, such as, adventitious carbon,
hydrocarbons, aldehydes, amines, and oxidation.

However, Figure 7 shows possible microbes
present based on the data obtained.

What is important to note is the possible
presence of microbes in the
pseudomonadota phylum as they produce
alkyl quinolones which explains the physical
ToF-SIMS evidence observed.
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Figure 3: Representative ToF-SIMS spectra from a retrieved rod (Red and Pink) vs an exemplar rod collocated on corroded surfaces

1) This is the start of a much larger study that needs to be performed. We can’t reliably explain all

data, but the presence of a pseudomonas non-auregenosa is undeniable, e.g Pseudomonas
fluoroscens.1-2
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(Blue and Light Blue). as compared to unimplanted 2) The spine is a different clinical space than joints but is similar to trauma. It is hardware in direct
SRRirclone slgnal (S) related rods. contact with muscle, not in a joint space. While joint devices have contact to bone, the spine has
317 | several surrounding tissues that may be part of the explanation.
Vzo Fisure 4: The quinolones and 3) Given the direction our understanding of the microbial biome, our data may suggest the
-1 palmitic acids were colocated to presence of the bacteria, but in a manner that does not fit current infection diagnoses. That would
only corroded regions on all rods. suggest that all patients are exposed, but not all patients have sequelae. For this reason, we must
Corrosion was verified using push further to understand the host tissue microbiome.
optical and Scanning Electron REFERENCES
Microscopy.
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