PNS Disorders
Motor fibers lie in the ventral horns and extend out through ventral roots.
Sensory fibers lie in the dorsal root ganglia and extend processes to the spinal cord.

“Law of Bell and Magendie” = ventral roots are motor, dorsal roots are sensory.

Endoneurium contains nerve fibers, and is surrounded by perineurium.  Epineurium surrounds 
the whole fascicle.

All PNS axons have a Schwann cell sheath in a 1:1 ratio.
**Disorders of the PNS can be axonal degeneration (Wallerian degeneration, dying back) or 
demyelinating degeneration.   Some overlap is common.
Axonal Degeneration
1.  Wallerian Degeneration:  transection of a peripheral nerve causes degeneration distal to the 
injury.  The proximal stump survives and can form new sprouts.  The distal degeneration 
is an active enzyme-mediated process akin to apoptosis, involving calcium influx and 
activation of calpain proteases.

Wallerian degeneration is followed by proliferation of Schwann cells and macrophages, 
which together clear the distal axon and lay down new trophic ECM to stimulate new 
nerve growth.  The distal axon itself secretes nerve growth factors.

In the CNS, macrophages aren’t recruited, myelin debris builds up, growth factors are not 
secreted, and the ECM is a poor substrate for nerve regeneration.

2.  Dying Back:  this is degeneration starting from the most distal tip of the nerve.  This reflects 
the dependence of the axon on axonal transport and length-dependent vulnerability.

Dying back causes stocking-glove neuropathies (pins&needles, numbness).

Symptoms will progress proximally.

Most metabolic, toxic, and inherited neuropathies are caused by neurons dying back.

Demyelination Degeneration
--Guillain-Barre Syndrome (GBS) is the classic demyelination disorder, and is the most 
common neuropathic cause of paralysis.  It is a neurological emergency!
GBS usually follows a viral or Campylobacter jejuni diarrheal infection.
Patients may present with leg/back pain and paresthesia, which rapidly develop into global muscle 
weakness and respiratory muscle paralysis.  Absent tendon reflexes are a bad sign.
The disease especially hits cranial/spinal nerve roots, causing proximal muscle paralysis.
Pathology of GBS shows lymphocytic/macrophage inflammation with stripping of myelin.

This pattern is called acute inflammatory demyelinating polyneuropathy (AIDP), and is an autoimmune 
reaction caused by molecular mimicry with the antecedent virus or Campylobacter.

Remyelination can be rapid, even from severe GBS.
--Charcot-Marie-Tooth disease is characterized by chronic inflammatory demyelinating 
polyneuropathy (CIDP).  May involve under- or over-expression of myelin proteins.  Resulting myelin instability causes cycles of demyelination and remyelination.  This creates large 
concentric rings of redundant sick Schwann cells (“onion bulb” appearance) that actually 
make the nerve larger, so Charcot-Marie-Tooth is a hypertrophic neuropathy.
Eventually there is dying back of axons, distal muscle wasting, claw hands, hammer toe, and 
high foot arches.
