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Scar Prevention in Peripheral Nerve Surgery

SUMMARY: Constriction of a peripheral
nerve may precipitate a primary problem
or prevent recovery from a pre-existing
one. Any surgical technique to minimize
subsequent constrictive scar formation
would be advantageous. In this study,
using rat femoral nerves, various modes of
protection were evaluated. Wrapping the
nerve with free fat seemed 1o offer the best
prophylaxis.

RESUME: La constriction dun nerf
periphérique peut précipiter un probléme
primaire ou empécher le recouvrement
d'un probléme pré-existant. Toute tech-
nique chirurgicale qui minimiserait la
Sformation de cicatrice constrictive serait
avantageuse. Dans la présente étude nous
avons évalué plusieurs types de protection
en employant comme modéle les nerfs
fémoraux du rat. Il semble que le fait
d’envelopper le nerf avec des graisses libres
présente la meilleure prophylaxie.
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INTRODUCTION

Peripheral nerves are affected
adversely by constriction. Many pro-
cedures, such as the carpal tunnel
release and the ulnar nerve transposi-
tion, are based on this pathogenesis.
Constriction has been documented to
cause anatomic alterations (Spinner,
1978), a decreased ability of axons to
conduct an action potential (Brown et
al, 1976; Rudge et al, 1974), and a
decreased velocity of axoplasmic flow
(Weiss et al, 1962). The release of the
constriction frequently results in clinical
improvement (Tanzer, 1959).

It seems to follow that secondary
constriction of a nerve by scar may
lead to delayed recovery or subsequent
deterioration. It has been reported that
secondary scar has adversely affected
the result after peripheral nerve injury
and surgical procedures (Nulsen and
Kline, 1973). It therefore would seem
advantageous to adopt any surgical
technique that would keep scar forma-
tion to a minimum.

MATERIALS AND METHODS

Adult Spraque-Dawley rats were
used as the experimental animal. The
femoral nerves were exposed bilaterally,
separated from the adjacent vascular
bundle, mobilized and then implanted
in the quadriceps muscle bed. The
groove in the muscle was oversewn to
keep the nerve in place. On the control
side no protection was offered to the
nerve. On the experimental side the
nerves were protected with Gelfoam,
steroid soaked Gelfoam, free fat grafts,
polyethylene sheaths and preformed
fibrous tracts. In each series five rats
were used. The rats were sacrificed
three months after implantation of the
nerves, the quadriceps muscles removed
en bloc and the assessment of
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perineural scarring was done by
histologic section. Multiple sections
were taken from each rat and the
results were consistent for each sub-
stance tested.

RESULTS

The control specimens in each
animal showed perineural invasion by
scar tissue. (Fig. 1). The application of
Gelfoam or steroid soaked Gelfoam
did not seem to offer any advantage.
(Fig. 2). Encasing the nerve in
polyethylene sheaths seemed to stimu-
late scar formation from the nerve
itself. (Fig. 3). Placing the nerve in a
preformed fibrous tract resulted in
sections that looked similar to the
controls. (Fig. 4). Free fat grafts
appeared to offer the only consistent
benefit in preventing perineural scar
formation. (Fig. 5).

DISCUSSION

These experiments seem to imply
that wrapping a nerve in free fat offers
some protection to scar proliferation.
This is consistent with the experiments
directed toward the lumbar spine.
(Keller et al, 1978; Barbera et al, 1978).
The mechanism by which fat is
efficacious has not been elucidated.

It is well established that constric-
tive scar tissue may be detrimental to
nerve function. It seems that wrapping
the nerve with fat taken from the
subcutaneous tissue may offer a simple
means of reducing this problem.
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scar tissue. (X80)
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Figure 2 — Gelfoam and steroid soaked Gelfoam did not inhibit the

perineural scar tissue formation. (X80)

Figure 5 — Surrounding the nerve in free
fat appears to significantly decrease the
amount of scar tissue. (X80)
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Figure 1 — Control specimens show encasement of the nerve by
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