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Morphometric Study on Regeneration of Vascularized Nerve Graft

Kwan-Chul Tark, MD, PhD, FACS, Sung-Joon Ahn, MD, Young-Ho Lee, MD, PhD, FACS

Department of Plastic and Reconstructive Surgery, Yonsei University, College of Medicine,

Seoul, Korea

Adequate vascularization is pivotally essential for a successful nerve graft. Theoretically, the immedi-
ate vascularization will inhibit fibroblast infiltration and stimulate nerve cell regeneration. In this study,
histomorphological and electrophysiological studies were performed to determine if vascularized nerve
grafts are functionally superior. In rat model, a 4cm segment of the sciatic nerve was obtained and placed
as a nonvascularized graft on one side, and as a vascularized graft connected to the inferior gluteal ves-
sels on the opposite side. To determine the compound action potential of the gastrocnemius muscle, elec-
tromyography was done after 2, 3 and 4 months. Histomorphologically, the distribution of myelinated
nerve fibers and Schwann cell were evaluated after toluidine blue staining. The following results were
obtained:

1. The electrophysiological studies showed no difference between the nonvascularized and vascular-
ized grafts.

2. Two and three months after grafting, myelinated nerve fibers were more abundant in the vascular-
ized proximal, middle and distal areas in all nerve fibers of varying diameters.

3. In the post-nonvascularized graft 2-month group, a few myelinated nerve fibers were present in the
proximal and middle areas, but none distally. In the post-vascularized graft 2 month group, myelinated
nerve fibers ranging 2-8um in diameter were present in the proximal, middle and distal areas.

4. In the post-nonvascularized graft 3 month group, a few myelinated nerve fibers ranging in 2-6um
were present in all three areas, but in the post-vascularized graft 3 month group, many myelinated nerve
fibers ranging in 2-10um were present in all three areas.

5. In the post-graft 4-month group, more myelinated nerve fibers were present in all three areas of the
vascularized grafts. However, nerve fibers of less than 2pm in diameter were more abundant in the non-
vascularized grafts.

6. Schwann cells were more abundant in the proximal, middle and distal areas of the post-vascularized
2, 3 and 4-month grafts.

Based on these findings, the immediate restoration of circulation in vascularized nerve grafts allows
for the increased number of surviving Schwann cells, rapid healing of the axon and myelin sheath
changes which occur during Wallerian degeneration, and thus is able to stimulate a morphologically opti-

mal regeneration.
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