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Abstract

Nerve defects, after severe injuries or resection of malignant tumors, pose difficult
problems. Autologous nerve grafting has been the treatment of choice for the nerve de-
fect; however, donor site morbidity is unavoidable and the regenerating nerve must heal
through two coaptation sites. If a nerve could be elongated safely, it may be repaired
with a single coaptation site and donor site morbidity may be avoided. This study, in-
vestigating the feasibility of such a procedure, consists of two parts. In part I, we
elongated the nerve proximal to the defect using a tissue expander, and converted that
injury to the injury without a gap. In part I, the nerve defect was repaired by elonga-
tion of the distal nerve segment. We compared these results with those of conventional
nerve grafting.

Part I (proximal nerve elongation)

Bilateral median nerves of twenty Japanese White rabbits were used. Median nerve
defects were treated by elongation of proximal nerve segment on the right and by
grafting on the left. The length of elongation on the right and grafting on the left was
identical in each animal, and the animals were divided into 4 groups according to the
length of nerve elongation or graft (group A—E: 10 mm elongation, group A—G: 10
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mm graft, group B—E: 15 mm elongation, group B—G: 15 mm graft). After healing,
those nerves treated by elongation were compared functionally and histologically to
those treated by grafting. There was no significant difference in each evaluation be-
tween group A—E and group A—G. However, the group B—E was significantly inferior
to group B—G. Similar results were obtained with nerve repair by proximal nerve elon-
gation using a tissue expander for nerve injury with a smaller defect of less than 10
mm (18.2%), but, if the defect is larger than that, nerve grafting may provide better
results.

Part II (distal nerve elongation)

The bilateral upper forelimbs of 27 Japanese White rabbits weighing 3.5—4.5 Kg
were used. Median nerve defects were treated by elongation of distal nerve segment on
the right and by grafting on the left. The length of elongation and grafting was iden-
tical in each animal, and the animals were divided into 6 groups according to the
length of the defect to be repaired (group E10: 10 mm elongation, group G10: 10 mm
graft, group E15: 15 mm elongation, group G15: 15 m graft, group E20: 20 mm elon-
gation, group G20: 20mm graft). The results were evaluated functionally and
histologically. The electrophysiological examination included nerve conduction velocity
and flexor digitorum muscle contraction force measurement. Histologic evaluation in-
cluded axon count and fiber analysis. Similar results were obtained, and there were no
significant differences between the elongated and grafted groups in 10, 15, and 20 mm
groups. The results of this study suggest that distal nerve elongation could be an alter-
native procedure for repair of nerve injury with a large nerve defect, avoiding the po-

tential donor site morbidity from autogenous nerve.
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