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Clinical Points

system
degree of injury and the timing of repair

place

- Degradation and regeneration of peripheral nerves is distinct from that of nerves in the central nervous
- Prognosis of peripheral nerve injury is dependant upon age, the nerve injured, the level of the injury, the
- A sophisticated degradation process occurs following injury, before regeneration of a nerve can take

- Management of peripheral nerve injuries has remained largely unchanged over the last century
- Management of peripheral nerve injuries requires a multi-disciplinary team

ABSTRACT

Peripheral nerve injury can be devastating for a patient. A host of factors influence the highly dynamic
degenerative processes that ensue. This article introduces some fundamentals of the mechanisms involved and
current treatments available. It serves to highlight some of the more important aspects of the highly sophisticated
processes that underlie the pathophysiology of injury and recovery. As will be seen, the regenerative capacity of
peripheral nerves is remarkable. Hopefully, a better understanding of the regenerative processes involved will
one day assist in the development of new therapies to treat central nervous injury.

Anatomy of the peripheral nerves - General Features

It is essential for clinicians to have an understanding of
basic anatomy in order to classify and subsequently treat
a nerve injury. The cells of the nervous system vary more
than those in any part of the body?.

The peripheral nerves comprise the cranial and spinal
nerves linking the brain and the spinal cord to the
peripheral tissues. There are 31 pairs of spinal nerves
which contain a mixture of sensory and motor fibres. They
are formed by fusion of anterior and posterior nerve roots.
The posterior rami of the spinal nerves generally supply
the erector spinae muscles and skin of the trunk, whilst the
anterior rami innervate the limbs together with the
muscles and skin of the anterior part of the trunk. The
anterior rami supplying the upper and lower limbs are
redistributed within brachial and lumbosacral plexuses
respectively.

There are 12 pairs of cranial nerves which are concerned
with receiving information and controlling activities of the
head and neck and, to a lesser extent, the thoracic and
abdominal viscera. Unlike spinal nerves, only some are
mixed in function and so carry both motor and sensory
fibres. Others are purely motor or sensory e.g. the

olfactory nerve is purely sensory.

Microscopic structure

Peripheral nerve fibres have been classified in relation to
their conduction velocity, which, in general is proportional
to size and function. Group A consist of fibres up to 20um
in diameter (subdivided into a, B, y and &), Group B up to
3um in diameter, and Group C up to 2um in diameter. The
widest fibres appear to conduct most rapidly. However, it
is not possible to make a precise estimation of function
from mere size. The largest myelinated fibres may be
motor or proprioceptive, and the smallest, whether
myelinated or not, are autonomic or sensory2. However it
is not possible to designate individual fibres on the basis
of structural features alone3.

Within a given peripheral nerve, fibres are organised in
separate bundles known as fascicles. Less than half of the
nerves are enclosed within myelin sheaths. The remaining
unmyelinated fibres travel in deep gutters along the
surface of Schwann cells. Each Schwann cell is
surrounded by a network of reticular collagenous fibres,
the endoneurium. Each fascicle is covered by an
epithelium, the perineurium. All of the fascicles are
surrounded by epineurium (a loose vascular tissue) which
encloses an individual nerve.

Generally regional arteries supply nerves by a series of
longitudinal branches which anastomose freely within
epineurium, so that nerves can be displaced widely from
their beds without risk to their blood supply.
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