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Histologic Comparision of Nerve Regeneration Between Vascularized and
Non-vascularized Nerve Graft

Lee Hae Sung
Department of Anatomy, College of Medicine, Ehwa Womans Universily

Since the first introduction of nerve graft in 1870, it had been applied to various nerve
defects. Recently, the vascularized nerve graft has been used in the scarred recipient bed
or thick or wide nerve defect.

This study was designed to see the difference in duration of early ischemic period and
in light and electron microscopic findings between non-vascularized and vascularized nerve
graft.

We had 8 groups of mixed bleed rabbits, consisting 3 in each group of control, POD#
1,2 & 7-day and 2, 4, 8 and 12weeks respectively. In each animal, one femoral nerve was
grafted with femorl artery maintaining vasa nervorum in its own site as vascularized nerve
graft. and only the femorl nerve was grafted in opposite side for non-vascularized nerve
graft. To compare the early vascularity in POD# 1, 2, 7-day groups, India ink was perfused
after saline solution perfusion through left ventricle. To observe the histologic findings
of control, postoperative 2, 4, 8 & 12th-week group, 3% paraformaldehyde and 3% glutaralde-
hyde were perfused systemically through left ventricle and postfixed with 1% osmium tetro-
xide.

The results was as follows;

1) Vascularized nerve graft of POD 1, 2 & 7-day groups and non-vascularized nerve
graft of POD 7-day showed India ink filling in capillaries grossly and microscopically:

2) The numbers of myelinated axons and diameter of axon did not show statisically
significant difference between non-vascularized & vascularized graft at 2, 4 and 8-week
after the operation.

3) Only the group of 12-week postoperation showed significant difference in number
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of myelinated axons between two groups(p<0.05).

I concluded vascularized nerve graft gave more rapid repair than non-vascularized nerve

graft and recommended vascularized nerve graft for thick or wide defect.
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Table 1. Comparison of vascularized and nonvascularized autograft of femoral nerve

Myelinated
Time Animal group Axon counts Mean Axonal area
(7A/10000pmr") (i)
4Wk. Vascularized 117.2+8.8 496.5+30.9
nonvascularized 108.7+8.1 491.24+30.5
SWk. vascularized 62.8+8.1 115.8+15.0
nonvascularized 60.3+9.2 97.0+ 7.2
12Wk vascularized 712+3.2*% 148.0+ 6.2
nonvascularized 62.6+5.7 100.2+ 9.5
Control 225.2+12.9 866.2+42.9

*Significant difference between vascularized and nonvascularized nerve graft(p<{0.05)
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Fig. 1. Axonal area histograms of vascularized nerve graft.
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(1 Legend of Figures []

. Vascularized nerve graft shows femoral nerve with vasa nervorum.
. Non-vascularized nerve graft.

. a & b. Isolated femorl nerve with India ink perfusion. Arrow indicates a longitudinal capillaries

in the nerve.

. Cross section of vascularized nerve graft at postoperative 1 day. India ink fills vessels completely(ar-

row).(400X)

. Cross section of non-vascularized nerve graft at postoperative 1 day. No filling is observed(arrow).

(400X)

. Transverse semithin section of femoral nerve at 2 weeks after vascularized nerve graft. Myelin sheath

shows irregular lumpy appearance with swelling.(400X)

. Vascularized nerve graft after 4 weeks shows marked swelling of thick myelin sheath in the small

fascicle. Samll and very thinly myelinated fibers in the larger fascicle suggest regeneration(arrow).
(400X)

. Non-vascularized nerve graft after 4 weeks shows Wallerian degeneration with scatterd myelin debris

forming round masses.(400X)

. Non-vascularized nerve graft 12 weeks shows epineureal fibrosis and decreased numbers of myeli-
nated nerve fiber compare to control. Diameter of myelinated nerve fibers are very small.(400X)

12 week after vascularized nerve graft showing epineureal fibrosis and small regenerating nerve
fiber. Numbers of small and thinly myelinated fiber were increased but less than control.(400X)

Section of control group shows thick and thinly myelinated fibers in the fascicle.(400X)

Electron microscopic finding of 12 weeks after vascularized nerve graft. Small regenerating myelina-
ted fiber have thin Lamellae. Numerous unmyelinated axons are note.(7000X)

12 weeks after vascularized nerve graft. Regenerating myelin sheath is surrounded with basal lamina
of Schwann cell.(20000X) A : axon, S : Schwann cell.

. Electron microscopic finding at 2 weeks after vascularized nerve graft shows degrading myelin
sheaths and vacuoles in the basal lamina(40000X])

Electron microscopic finding at 2 weeks after non-vascularized nerve graft. Myelinated and unmyeli-
nated axons are degenerated. Note myelin debris in cytoplasm of macrophage(arrow).(6000X)
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