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Experimental Study for Peripheral Nerve Reconstruction using Skeletal Muscle
and Omentum™

Jae Myeung Chun, M.D., Byung Woo Ahn, M.D,, Gye Yong Song, M.D.*, Sang Youp Lee, M.D,
and Bong Jin Lee, M.D.

Department of Orthopaedic Surgery and Pathology*, Medical School, Chung-Ang University

The experimental study for peripheral nerve reconstruction was performed using degenerated
skeletal muscle and omentum. At the sciatic nerves of 26 rabbits, about 10mm gaps were made
under ketamine anesthesia. Degenerated skeletal muscles were made through the procedure of
freezing with liquid nitrogen and thawing in distilled water. And omenta were taken through mid-
line abdominal incisions. On 14 rabbits of experimental group, the nerves were connected with the
degenerated skeletal muscles and surrounded with the omenta. On 6 rabbits of control group, the
nerve gaps were connected with the degenerated skeletal muscles without surrounding with the
omenta. And the other 6 rabbits of control group, the gaps were lets without further treatment.
After 3, 6, 9 and 12 weeks, the results were compared using light microscope and transmission elec-
tron microscope. There were contractions and fragmentations at the skeletal muscles during the
freezing and thawing. There were nerve regenerations through the degenerated skeletal muscles.
The nerve tissues of the experimental group were more abundant than the control group using the
degenerated skeletal muscles only.
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Fig. 1. Diagram of graft model. The nerve
gap was connected with the degenerated skele-
tal muscle and surrounded by the omentum.
The gap was 10 mm. The 1 mm of both ends of
nerve and the degenerated skeletal muscle were
surrounded by the omentum. (m ; muscle, o}
omentum).

Fig. 2. Immediate postoperative findings of
the experimental group.
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Fig. 3. Gross findings after 12 weeks of the

There was Wallerian degeneration including fl
brosis and vacuolization. (Hematoxylin-eosin
stain, X 200).
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Fig. 5. Light microscopic findings of the dis-
tal portion of the control group using degenera-
ted skeletal muscle only after 12 weeks. There
were regenerating nerve fibers (Hematoxylin-
eosin stain, X 200).
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Fig. 6. Light microscopic findings of the dis-
tal portion of the experimental group after 12
weeks. There were regenerating nerve fibers.
The fibers were more abundant and compact
than Figure 4 (Hematoxylin-eosin stain, X 200).
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Fig. 7. Light microscopic findings of the dis-
tal portion of the control group using degenera-
ted skeletal muscle only after 12 weeks. There
were regenerating nerve fibers (Bodian stain,

tal portion of the experimental group afer 12
weeks. The nerve tissues were more abundant
and compact than Figure 6 (Bodian stain, X
200).
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Fig, 9. Light microscopic findings of the
graft portion of the experomental group after
12 weeks. There were numerous regenerating
myelin sheaths (Toluidine blue stain, x200).
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Fig. 10. Transmission electron microscopic
findings at the distal portion of the experimen-
tal group after 6 weeks. There were Schwann
cells, myelinated nerve fibers, unmyelinated
nerve fibers and axons(a;axon, m;myelinated
nerve fiber, u;unmyelinated nerve fiber, s:
Schwann cell, arrow ; myelin sheath, x400).

AT,

Gale 19653 Vineberg9 ShanksEo] A2
A9 2B A g5t e AME Hd}
dom 1 olF @ Ao odte] o) A/
of st ARzl Qo] Ko, T
AP ZAbe] o3 SAF BEE TWE AA
Qo] Fg o]Bdle FL AHE BUdYE B
7t Aoy 1 71d e gAA s Fk.

o]l4 A el nerve conduitE2& L7141, WA
W EF57F &olda, FY948A (antigenicity)
o] iAY Hx, A ol AHE F do
), A& gulo] BEE Aolojok 3N, o]
213 o Ao g FZ T (degenerated skele-
tal muscle)?} %ato] 2% REddu Wzt
Roen FAZE BRI cuffZ2 FLE AR
sto] Bt AAAM FL& AWAE Loy
st ok cuffel AMg-& FME7| 7} A gako] o}
d g ez zepge] 7le HE HL F
HZzA M) HaxFe F4& Agste
o] d& HeF 7/th 58 neuronotrophic fac-
tore] &% WX e o] A& HAoZE A}
BEEGVY? gegA cuffr7l §1& W B &
do] o8 XNAANYe] 48T Aoz WZHo
2o B Ago ZA#}E v|Fo] Bo} o]y F
Hol AAAYo| §8F 7tsAdol v AR
Hoh E3 olFA FFAZE AHEstd A&
W AAe 2ol AVIE AFRel AIE
F AE ez HAHY Je F7o FAA
Ae AElztd Agse B4 dAede B

Sl

Fig. 11. Transmission electron microscopic
findings at the grdft portion of the experimental
group after 12 weeks. There were Schwann
cells, myelinated nerve fibers, unmyelinated
nerve fibers and axons (a;axon, m; myelinated
nerve fiber, u;unmyelinated nerve fiber, s:
Schwann cell, arrow ;muelin sheath, x500).
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