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cOFM for cerebral monitoring causes no significant brain tissue reaction
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Objectives: Cerebral open flow microperfusion (cOFM) is a membrane-free sampling technique for measuring substance transport in brain tissue. Like all invasive probe techniques, cOFM probe implantation causes trauma, which may be expected to lead to encapsulation with a glial scar. Such encapsulation would hinder substance exchange between brain tissue and the probe and would decrease measurement sensitivity. In this study we investigated the tissue reaction to long-term implantation of the cOFM probe.
Methods: A total of 36 rats were divided into 3 groups with different implantation durations: 3 days (n=6), 15 days (n=24) and 30 days (n=6). Each group was subdivided into a perfused and a non-perfused group. The animals were transcardially flushed for 30 min with phosphate-buffered saline in order to remove intravascular blood and prevent bleeding during brain extraction. After fixation in 4% paraformaldehyde, the tissue was embedded in paraffin and sectioned in coronal slices of 4 µm thickness. Sections were stained with GFAP, Iba1 and H&E for astrocytes, microglia and gross histology; both qualitative and quantitative histological analyses were performed.

Results: None of the animals showed any significant glial scar or tissue reaction in response to the probe, and no significant differences were found between perfused and non-perfused groups. Quantitative analysis showed a significantly increased number of microglia, but only in close proximity to the probe tip (0 – 140 µm). There was no increase in astrocytic cells. 
Conclusion: We show that up to 30 days after implantation of cOFM probes in rats’ brains, there is no formation of a glial scar that could cause encapsulation of the probe and hamper diffusion between healthy brain tissue and the cOFM probe.
