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Introduction

Perineural scarring after peripheral nerve injuries with resulting functional limitations and neuropathic pain represents a major
clinical challenge in hand surgery. Despite extensive research, there is no gold standard for avoiding scar-related nerve compression.
One previously described prevention method is to place an autologous or synthetic spacer between the nerve and the direct
environment. This study aims to investigate the potential of a fibrin glue as well as an acellular collagen matrix, both of which are
already in clinical use for other indications, for nerve wrapping to prevent postoperative scar tissue formation.

Materials and methods

Using the rat sciatic nerve model, 40 animals were separated into one sham group and three groups treated with 2.5%
glutaraldehyde to induce scar tissue formation with either no additional intervention, or collagen matrix wrapping, or fibrin glue
coating.

Functional assessment of peripheral nerve regeneration was performed weekly during the 12-week observation period by Visual SSI.
Histological analysis of the nerve specimen and the surrounding scar tissue as well as assessment of the wet target muscle weight
were done postmortally.

Results

The collagen matrix group demonstrated significantly faster functional recovery. In histological analysis, the connective tissue area
measurement showed significantly less scar thickness in the fibrin glue group (p=0.037) the collagen matrix group (p=0.005).
Histomorphological analysis also showed improved axon density in the collagen matrix group (p=0.029) and increased axon
thickness in both the collagen (p<0.001) and fibrin (p=0.003) groups. No statistically significant difference was found in any of the
histological analyses between the sham group and both intervention groups.

Conclusion

Both methods of nerve wrapping successfully prevented extensive scar tissue formation, while the collagen matrix showed superior
effects. Therefore, applying a biodegradable collagen spacer around peripheral nerves may have significantly beneficial effects on
the formation of scar tissue in the long run. The enormous benefit of these findings lies in the immediate application options for the
clinical setting in peripheral nerve surgery.
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The effects of collagen matrix wrapping and fibrin glue coating on the
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Abbreviations: CM = Collagen Matrix, FG = Fibrin Glue, GA = Glutaraldehyde
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Figure 1: Quantitative analysis of perineural scar formation

In comparison to GA, the use of supplemental CM and FG both significantly reduced
perineural scarring. Interestingly, the ratio of scar tissue of CM and FG both produced
outcomes similar to sham.
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Figure 2: Quantitative analysis of the nerve fiber morphology

Histomorphological analysis also showed improved axon density in the collagen matrix group
(p=0.029) and increased axon thickness in both the collagen (p<0.001) and fibrin (p=0.003)
groups. No statistically significant difference was found in any of the histological analyses
between the sham group and both intervention groups.
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