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An Experimental Study on Regeneration of Peripheral Nerve Through
PGA (Poly-Glycolic Acid) Tube

Byung Kyu Sohn, M.D.*, Woo Kyung Kim, M.D.

Department of Plastic and Reconstructive Surgery Korea University Hospital, Seoul, Korea

Injuries to peripheral nerves still present one of the most challenging surgical problems. Various efforts have
been made to overcome this problem using end-to-end anastomosis or nerve graft where direct reapproximation is
impossible. But an autogenous nerve graft has many disadvantages:loss of functionning nerve, scar on the donor
site, the limited quantities of the donor nerve, delayed operation time.

Therefore, substitutive grafts have been used to replace the autogenous nerve graft. Recently PGA(Poly-
Glycolic Acid) tube has been introduced as a substitute for nerve graft. Experimental sutdy using 40 rats was
performed to survey whether PGA tube interposition could serve as a conduit for peripheral nerve regeneration
and to compare this result with those of no repair, vein conduit and nerve graft.

In the first experimental group of 10 rats, the excised 10mm segment of the sciatic nerve was discarded and no
repair was performed.

In the second experimental group of 10 rats, the excised 10mm segment was reinserted in the defect as an
interpositional graft and a direct epineural repair was performed using 4 interrupted 10-0 nylon sutures with the
microscope.

In the third experimental group of 10 rats, the excised 10mm segment was reinserted and the femoral vein was
inserted as an interpositional conduit. Each end was repaired using 4 interrupted 10-0 nylon sutures.

In the fourth experimental group of 10 rats, the excised 10mm segment of nerve was discarded. The proximal
and distal nerve ends were placed inside the PGA tube conduit of slightly larger caliber and held 10mm apart by a
10-0 nylon epineural suture through each end of the tube.

Three months after the operation, the outcome was assessed with electrophysiologic test and histomorphologic test.

The results were as follows.

1. Grossly, the space occupied by the PGA tube was replaced by regenerated neural tissue at three months after
the operation.

2. Regenerating axons grew up along the internal surface of the PGA tube and this might have occurred owing
partly to the neovasculization of the PGA tube and partly to the transmission of the nerve growth factors, which
have been generated at the distal nerve stump along the internal surfaces.

3. Muscle twich threshold was significantly lower in PGA tube insertion group(experimental group IV) than in
control group, but was not different among experimental groups(experimental groups IL, I1T and I'V). There was
no significant differences among experimental groups (expetimental groups II, III and IV) in average of evoked
potential of sciatic nerve.

4. Bach experimental groups showed similar degree of regneration in terms of numbers of Schwann cell and
distribution of neurofilament in regenerating axons.

5. The successful regeneration of the peripheral nerve using PGA tube as a substitute of nerve graft was
considered a source of primary repair of defective nerve systems such as digital and other nerves which have
few fascicles. ’
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