BUILERRS 55 20 8 5 4 % 1997
Ewha Med J Vol. 20, No. 4, 1997

hE AR £ e B AYA AT

T
- L A7 Aol A Eagel ALY -

olsiirhsta osiejst Aetad, et Ta oWy
I

= Abstract =

An Experimental Study on the Regeneration of Rabbit Trigeminal Nerves
- Nerve Graft and Entubulation with e-PTFE Membranes —

Myung-Rae Kim
Department of Dentistry, College of Medicine, Fwha Womans University

This study was designed to evaluate the ability of the injured trigeminal nerve to regenerate
in the bone, and to compare the axonal regeneration following the nerve graft and nerve
tubulization with GTR membrane. Fourteen rabbits were divided into 3 groups as follows ;
not repaired(Ge), Entubulation(G;), and nerve graft(G,) after partial resection of inferior
alveolar nerves in the mandibular canals. The neuro-fibrotic tissues regenerated in the nerve
gaps were prepared for histomorphologic examination by special staining with Hematoxylin &
Eosin, Luxol-fast blue, Bodian's, Masson-trichrome. The regenerated axons were examined
with Toluidine blue staining and Transmission electronmicroscopy(TEM).

The injured mandibular nerve presented a regenerative capacity across 7 cm defect, and
tubular repairs with GTAM produced histomorphologic regencration of neural axons and mini-
fascicles in 16 weeks. This investigation, however, showed a finding that autogenous nerve graft
was inferior to tubulization in the histomorphologic assessment. The group of nerve graft
disclosed less organized neural tissue(mini-fascicles) with more fibrovascular collagenous tissues.

Nerve injury resulting a gap which cannot be repaired by primary neurorrhaphy needs grafts
or intrpositional tubular nerve guides. The e-PTFE membrane or tube can be used as a good
conduit or sheath for nerve regeneration without adhesion of connective tissues, while the
grafted nerves in the mandibular bone surrounded by dense fibrous tissues and the defect
replaced with collagen bundles and bony ingrowth. Electrophysiologic examination and
qualification of the regenerated axons are recommended to evaluate the substantial recovery
following the nerve repair modalities.

KEY WORDS : Nerve repair - Entubulation - Nerve graft - Nerve injury.
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Fig. 1. A normal fascicle from rabbit inferior alveolar nerve. Myellnated axons in varying size and form present mark-
ed density(a ; Bodian stain, X200, b ; Toluidin blue, X 200).
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Fig. 2. Controls without repair at 8 weeks postoperatively. The nerve defect in the mandibular canal exhibits un-
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predictable bone formation and a few fascicles with regenerated axons(H & E, X200), lef.
Fig. 3. Cotols without repair at 16 weeks postoperatively. Continuity along the mandibular canal has been main-
tained, but with fibrous tissues without neural replacement(H & E, X200), right.
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Fig. 4. Entubulation(Group 1) at 8 weeks postoperatively. Regenerated axons collectively constitute mini-fascicles sur-
rounded by collagen bundles(a : Masson-trichrome, X200), myelinated axons are seen in various size and
forms(b : Toluidine-blue, X200).
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Fig. 5. Tubular repair at 16 weeks postoperatively. The regenerated fascicles are surrounded by thick fibrous tubes
with fascicular count lower than normal(a ; H & E, X200). Axonal density is also decreased from that of nor-
mal, and myelin fibers are together with minifascicles(b ; Toluidine blue, X200).

Fig. 6. Autologus nerve graft repair(Group 2) at 8 weeks postoperatively. Fibrous tissues refilled the defect in man-
dibular canal, and the grafted nerve was replaced with fibrous ingrowth and decreased myelinated fibers(a :
Masson-trichrome, X200, b : Luxol-fast blue, X200).
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Fig. 7. Autologus nerve graft(Group 2) at 16 weeks postoperatively. The lateral cortex has healed without replacement,
but mandibular canal is refilled with fibrous bundles(a ; H & E, X200). Very few number of Schwann cells are
found to be at the proximal defect(b : Masson trichrome, X200).
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Fig. 8. Ultra-structure of regenerated nerve fiber at 8 weeks postoperatively, thin and immatured myelinated nerve are
presented(a : TEM, X8000). At 16 weeks, matured myelin sheath without vacuolization and matured thick-
ened myelin with increased collagen are observed(b : TEM, X 8000).
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