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What is new in peripheral nerve repair?
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Abstract: In the last few years, several new techniques have been added in the repair of peripheral
nerves. Some of them are convincing and are gaining popularity amongst peripheral nerve surgeons.
Magnification has certainly improved the results of nerve repair. Although autografts are the gold
standard for repair of peripheral nerves, allografts have been practiced as an alternative, by
incorporation of new immunosuppressive agents such as FK - 506. In select patients with a paucity
of autografts, allograft nerve transplantation may be of some utility. For small defects (< 3 cm),
nerve conduits made of biological materials or autologous vein, have produced promising results. As
an alternative to simple suture repair, fibrin glue is being used for nerve coaptation. Narakas found
a 30% decrease in operation time with slightly superior functional outcome relative to traditional
suture based coaptation. End - to - side neurorraphy may be helpful when the proximal nerve stump
is not available.
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INTRODUCTION

In recent past there have been significant developments
in the management of peripheral nerve injuries. The
advent of microsurgical techniques with use of
magnification, micro-sutures and micro instruments has
considerably improved the results in nerve repairs. Many
advances have been made in the area of neurobiology of
nerve injury and regeneration, and increasing attempts
are being made in the use of nerve allografts and nerve
conduits for bridging the gaps.

NERVE AUTOGRAFTS AND ALLOGRAFTS

Nerve autografts are considered the gold standard
technique for the peripheral nerve lesions. The nerve
grafting technique was first reported between the years
1870 and 1900, but it was Millessi' who worked
extensively on the nerve grafting techniques. He made
it clear that nerve grafting without tension was superior
to epineural suture under tension. Tension across a direct
suture repair decreases blood flow and excessive tension
will cause the repair to break down. The sural nerve is
by far the most commonly used donor nerve, others being
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the cutaneous nerves of arm and forearm, dorsal sensory
branch of radial nerve and distal portion of anterior
interossecous nerve. One current practice that accounts
for the success of nerve grafts is the use of small, thin
grafts which get vascularized faster than the large and
thick grafts. For bridging the long gaps (greater than 20
cm) with associated soft tissue loss over the repaired
area, current recommendation is to use free vascularized
nerve grafts*®. In global brachial plexus palsy with C8
and T1 root avulsions, pedicled vascularized ulnar
nerve®® has been used for a contralateral C7 root transfer
to the median nerve.

The endoscopic technique for harvesting the sural
nerve®”%1% has been devised to overcome the potential
drawbacks of the open technique, e.g.; long, unaesthetic
scar, wound infection and wound pain. However the
cost of the equipment and learning curve can be a barrier
to switching to the endoscopic approach.

The use of allografts has been experimented in
nonhuman primates'' and later practiced by Mackinnon
et al in the humans' and the groups involved in hand
transplantation®. Nerve allografts act as a temporary
scaffold across which host axons regenerate. Ultimately,
the allograft tissue is completely replaced with host
material. Once regeneration has occurred through the
graft, inmunosuppression may be discontinued. A new
immunosuppressant FK 5006, also known as tacrolimus,
has greater potential and fewer side effects than other
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immunosuppressants'>'®. It has been established that
FK 506 has neuroregenerative and neuroprotective effects
regardless of its immunosuppressive activity'.

NERVE CONDUITS

Although autologous nerve graft transplantation has been
considered the “gold standard” for the treatment of
patients with peripheral nerve gap injuries, their major
disadvantage is the limited number of donor nerves
available. This problem has led to the development of
new techniques for bridging the nerve gap. Natural or
synthetic guidance channels are being developed as
alternatives to autografts. These nerve conduits help
direct axonal sprouts from the proximal stump to the
distal nerve stump. They also provide a channel for
diffusion of neurotropic and neurotrophic factors
secreted by the Schwann cells of the injured distal nerve
stump and minimize infiltration of fibrous tissue'®.
Synthetic tubes constructed from materials such as
polyglycolic acid, polylactide-co-caporolactone, and
silicone have been used as alternatives to autologous graft
placement, but in general, they have yielded poor

results'>?.

Tubes made of biological materials such as
laminin and collagen have been used with more success

for distances of less than 3 cm?.

USE OF FIBRIN GLUE IN NERVE REPAIR

Synthetic nerve suture may induce considerable fibrotic
and inflammatory reactions at the coaptation site which
could seriously hamper regeneration of nerve fibres.
Young and Medawar?* devised a method by which the
nerve stumps were held together with concentrated
coagulated blood plasma. In 1988 Narakas® revived
the use of fibrin in nerve repair. Since then, its use has
steadily gained popularity amongst the peripheral nerve
surgeons. A recent study® has compared the use of
fibrin glue and microsutures in the repair of rat median
nerve and found that nerve repairs performed with fibrin
sealants produced less inflammatory response and
fibrosis, better axonal regeneration, and better fiber
alignment than the nerve repairs performed with
microsuture alone. In addition, the fibrin sealant
techniques were quicker and easier to use. Bozorg at
al® have reported promising results with fibrin glue in
the repair of facial nerve in human beings.

END TO SIDE NEURORRHAPHY

In last two decades, there has been a volume of research
evaluating end-to-end versus end-to-side repairs® but it
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is generally accepted that end-to-side will provide only
limited sensory recovery”. The technique seems most
successful when the epineurium is opened and there has
been a small amount of damage to the enclosed fascicles
during the placement of a distal nerve stump to the whole
nerve. An end-to-side repair will allow motor
reinnervation through collateral sprouting only when
there has been a direct nerve injury at the repair site,
such as a partial neurectomy.

End - to — side neurorraphy has been used in some
clinical situations such as in dealing with long segmental
nerve defects and nerve defects in which the proximal
part of the nerve is unavailable. Although some workers
have accepted end — to — side neurorraphy as an
alternative for nerve repair, others have reported limited
sensory and motor recovery when using this
technique”?*. It has also been reported that motor axons
have better regeneration capacity than sensory axons®.

CONCLUSIONS

Autograft remains the gold standard for bridging a nerve
gap. Endoscopic harvesting of sural nerve graft is less
traumatic, safer and a more aesthetic technique. An
understanding of nerve regeneration and
immunosuppression has generated considerable interest
in the use of allografts in peripheral nerve surgery. Recent
advances in the field of neurobiology of nerve growth
and genetic engineering has led to the development of
guiding channels or nerve conduits. Fibrin glue is being
increasingly used as an alternative to synthetic nerve
sutures. New techniques of nerve repair (end-to-side
repair) are being practiced especially where nerve
transfers are deemed impossible.
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