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Recently,we utilized an end-to–side neurorrhaphy in clinical cases.  There are three kind of possibilities of nerve regenerating after the procedure. First, the nerve which was damaged through the procedure regenerates to the transplanted nerve. Second, recipient nerve sprouts collaterally. Third, after the collateral sprouting, the regenerated nerves were pruned gradually to avoid double domination.1(Fig.1) Some suggested the possibility of collateral sprouting from the donor nerve by the double-labelling technique2 or the gap model using the Y-shaped silicone tube.3 With the complete non-injury rat model and Fluorescent dye(DiI),we investigated the mechanism of nerve regeneration in the end-to-side nerorrhaphy.

Method: The sciatic nerve of adult Wistar rat was dissected and transplanted between the left and right median nerve. The transplanted sciatic nerve and the right median nerve were end-to-side neurorraphied. (Fig.2) Thirty rats were divided into three groups. (Fig.3) 

In group A, recipient(right median) nerve was neurorrhaphied end-to-side with the divided donor nerve by non-injury technique. (Fig.3 A) In group B, these nerves were wrapped in the fascia and neurorrhaphied non-injuriously. (Fig.3 B)  In group C, the epineurium was removed at the suture site and then neurorrhaphied. (Fig.3 C)

Thirty and sixty days after the operation, we evaluated nerve regeneration with electromyography of bilateral flexor muscle at the upper arm. 

For morphometric evaluation, coaptatoin site was dissected out and fluorescent dye(DiI) crystal was attached to the proximal side of the harvested recipient nerve. It was then incubated in 37 degree for 4 weeks. We observed longitudinal section of this specimen under a confocal microscope.

Results:Even in a complete non-injury model, nerve regenerated electrophysically and Fluorescent dye(DiI) stained the regenerated nerve beyond the coaptation site.(Fig.4) In Group C, we could observed the regenerated nerve sprouted from the recipient ( right median) nerve collaterally at the whole coaptation site.(Fig.5)

Conclusion: These results supported that in the end-to-side neurorrhaphy the nerve regenerated by the collateral sprouting from the recipient nerve. We could proved it by the new rat model and DiI staining at the coaptation site.
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Fig.1  Three kind of possibilities of nerve regeneration after end-to-side neurorrhaphy. a) The nerve which was damaged through the procedure regenerates to the transplanted nerve. b) The regenerated nerves sprout collaterally from the recipient nerve c)After the collateral sprouting, the regenerated nerves were pruned gradually to avoid double domination.
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Fig.2 Illustration of surgical procedures. The sciatic nerve was dissected and transplanted between the left and right median nerve. 
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Fig.3 Schematic depiction of the three experimental groups. The transplanted sciatic nerve(S) and the right median nerve(M) were end-to-side neurorraphied. Group A and B are the original models that a recipient(right median) nerve is complete non-injury.
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Fig.4 Longitudinal section of Group B.Fluorescent dye(DiI) stained the regenerated nerve beyond the coaptation site
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Fig.5 Longitudinal section of Group C,collateral sprouting from the recipient ( right median) nerve was observed at the whole coaptation site. 
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