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— Abstract —

A Study in Bridging Sciatic Nerve Defects with Combined
Skeletal Muscle and Vein Conduit in Rats

Jun-Mo Lee, M.D.

Department of Orthopedic Surgery, Chonbuk National University Hospital and Institute of Cardiovascular
Research, Chonbuk National University, Chonju, Korea

A peripheral nerve when approximation of the ends imparts tension at the anastomosis and with
a relatively long segment defect after excision of neuroma and neurofibroma cannnot be repaired
by early primary suture. The one of the optimistic reconstruction method of severed peripheral
nerves is to restore tension-free continuity at the repair site putting an autogenous nerve graft into
the neural gap despite of ancipating motor or sensory deficit of the donor nerve area.

To overcome the deficit of the autogenous nerve graft, several other conduits supplying a meta-
bolically active environment which is able to support axon regeneration and progression, provid-
ing protection against scar invasion, and guiding the regrowing axons to the distal stump of the
nerve have been studied.

An author have used ipsilateral femoral vein, ipsilateral femoral vein filled with fresh thigh
muscle, and autogenous sciatic nerve for the sciatic nerve defect of around 10 mm in length to
observe the regeneration pattern in rat by light and electron microscopy.

The results were as follows.

1. Light microscopically regeneration pattern of nerve fibers in the autogenous graft group was
more abundant than vein graft and vein filled with muscle group.

2. On ultrastructural findings, the proxial end of the graft in various groups showed similar
regenerating features of the axons, myelin sheaths, and Schwann cells. The fascicular arrangement
of the myelinated and unmyelinated fibers was same regardless of the type of conduits. There were
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more or less increasing tendency in the number and the diameter of myelinated fibers correlated

with the regeneration time.

3. In the middle of the graft, myelinated nerve fibers of vein filled with muscle group were more
in number and myelin sheath was thinner than in the venous graft, but the number of regenerating
axons in autogenous nerve graft was superior to that in both groups of the graft. The amount of
collagen fibrils and amorphous materials in the endoneurial space was increased to elapsed time.

4. There was no difference in regenerating patterns of the nerve fibers of distal end of the graft.
The size and shape of the myelinated nerve fbers were more different than that of proximal and

middle portion of the graft.

From the above results, the degree of myelination and regenerating activify in autogenous nerve
is more effective and active in other types of the graft and there were no morphological differences
in either ends of the graft regardless of regeneration time.
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Fig. 1. Electron micrograph taken
from the middle portion of
vein graft (Uranyl acetate and
Lead citrate).

A. There are more heteroge-
neous distribution of degen-
erating(DF) and proliferat-
ing(PF) nerve fibers and
inapparent fascicular arran-
gement. Marked degenera-
tion of axons, Schwann
cells(S) and macrophage
(M) containing myelin
debris are noted (x 2000).

B. Numerous myelinoid bod-
ies, dense bodies, and tubu-
lar structure are seen within
the axoplasm(A) and Sch-
wann cell cytoplasm(SC)
{x2800).

C. The cluster of unmyelinated
fibers(UF) filled with mito-
chondria, microtubules and
neurofilaments are seen in
the backgrond of collagen
fibers (x 5300).
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Fig. 2. Electron micrograph taken
from the middle portion of
muscle graft (Uranyl acetate
and Lead citrate).

A. The muscle fibers(M) are
imcompletely replaced by
the regenerating(RF) and
degenerating fibers(DF).
Thin myelinated nerve fibers
are prominent at the inter-
face to degenerated muscle
fibers. Myelinated nerve
fibers are fewer in number
and the myelin sheath is
thinner than that of the
venous graft ( x2000).

B. Amorphous dense materials
and collagen fibers(C) were
intermingled in the endo-
neurial space, and degener-
ation of myelin sheath(MS)
was evident (x 2000).

C. The axon contains numer-
ous peripherally situated
vesicular structure(V), to-
gether with dense lamellar
bodies(L) and degenerating
mitochonria ( x 4000).
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from the autologous nerve

graft. (Uranyl acetate and Lead

citrate)

A. Diffuse distribution of mye-
linated(M) and unmyelinat-
ed axons(UM) organized
into distinct fascicles sur-
rounded by laminated per-
ineral cell processes(CP).
Regenerating fibers are
more in number than vein
and muscle graft (x 2000).

B. An axon(A) is embraced by
processes of Schwann cell
cytoplasm(SC). This find-
ings were compatible with
evidence of proliferation
(% 4000).

C. Focal breakdown of myelin
sheath(MS) and engulfment
of neighboring Schwann
cells(SC) are shown (x
2800).
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