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ANATOMY 



The pathology of peripheral neuropathy follows two 
basic patterns:

• 1. Axonal neuropathies:

• Caused by direct injury to the axon. The entire distal portion of an affected axon degenerates.  

• Caused by pathology of the neuronal body resulting in its inability to keep up with the metabolic 

demands of the axon.

• 2. Segmental demyelination:

• characterized by breakdown and loss of myelin over a few segments.

• leads to decrease of  conduction velocity and conduction block.



PATTERNS OF PERIPHERAL NERVE DAMAGE



AXONAL DEGENERATION

▪ The morphologic hallmark of axonal neuropathies is a decrease in the 

density of axons, which in electrophysiologic studies correlates with a 

decrease in the signal strength or amplitude of nerve impulses.

▪ Regeneration takes place through axonal regrowth and subsequent 

remyelination of the distal axon, where the proximal stump of the axon 

sprouts and elongate.



DEMYELINATING NEUROPATHIES 

• Denuded axon provides a stimulus for remyelination &  cells within the 

endoneurium differentiating to replace injured Schwann cells.

• Regeneration gives thinly myelinated internodes of uneven length (shorter).



Peripheral neuropathies exhibit several anatomic 
patterns

• Polyneuropathies :

oAffect peripheral nerves in a symmetric, length-dependent fashion. 

oAxonal loss is typically more pronounced in the distal segments of the longest nerves. 

Patients commonly present with loss of sensation and paresthesias that start in the 

toes and spread upward. By the time the sensory changes reach the level of the 

knees, the hands are also affected, resulting in a picture described as “stocking-and-

glove” distribution. 

oThis pattern is often encountered with toxic and metabolic damage. •



• Mononeuritis multiplex:

oThe damage randomly affects individual nerves, resulting (for example) in a 

right radial nerve palsy and wrist drop and, at a separate point in time, a left 

foot drop. 

oMononeuritis multiplex is often caused by vasculitis.



• A simple mononeuropathy :

oonly involves a single nerve.

oCommonly caused by traumatic injury, entrapment (e.g., carpal tunnel 

syndrome), or certain infections such as Lyme disease



Disorders associated with peripheral nerve injury



GUILLAIN-BARRÉ SYNDROME

• Acute Inflammatory Demyelinating polyneuropathy.

• described as a collection of clinical syndromes that manifests as an acute 

inflammatory polyneuropathy with resultant weakness and diminished 

reflexes.

• One of the most common life-threatening diseases of PNS, can lead to death 

from failure of respiratory muscles in days. 





PATHOPHYSIOLOGY

• GBS is a postinfectious, immune-mediated disease. 

• Cellular and humoral immune mechanisms probably play a role in its development. 

• Many of the identified infectious agents are thought to induce production of antibodies 

that cross-react with specific gangliosides and glycolipids, such as GM1 and GD1b, 

that are distributed throughout the myelin in the peripheral nervous system.

• Which organisms????



CLINICAL MANIFESTATION

• usually presents 2-4 weeks following a relatively benign respiratory or 

gastrointestinal illness .

• complaining of finger dysesthesias and proximal muscle weakness of the lower 

extremities.

• The weakness may progress over hours to days to involve the arms, truncal 

muscles, cranial nerves, and muscles of respiration.



• Diagnosis:

• CSF protein levels are elevated due to inflammation and altered permeability 

of the microcirculation within the spinal roots.

• Treatments :

• plasmapheresis (to remove offending antibodies), intravenous immunoglobulin, 

and supportive care, such as ventilatory support. 

• Patients who survive the initial acute phase of the disease usually recover with 

time.



chronic inflammatory demyelinating 
poly(radiculo)neuropathy (CIDP)

• The most common chronic acquired inflammatory peripheral neuropathy.

• Characterized by symmetrical mixed sensorimotor polyneuropathy that persists 

for 2 months (at least) or more.

• Abnormalities include weakness, difficulty in walking, numbness, and pain or 

tingling sensations.

• CIDP is immune mediated also, but in contrast to GBS, CIDP follows a chronic 

relapsing-remitting, or progressive course. 

• Treatment: 

✓plasma exchange or IVIg treatment.

✓physical and occupational therapy with orthotic devices.



o Segmental demyelination and remyelination.

o In long-standing cases, repeated activation and proliferation of Schwann cells 

result in the concentric arrangement of multiple Schwann cells around individual 

axons to produce multilayered structures → onion bulbs. 

Gross morphology:



DIABETIC PERIPHERAL NEUROPATHY

• Diabetes is the most common cause of peripheral neuropathy developing with long-

standing disease.

• Distal symmetric sensorimotor polyneuropathy is the most common form of diabetic 

neuropathy.

• Patient usually presented with  paresthesias & numbness (due to Sensory axons 

involvement) .

• Treatment?? 



DIABETIC NEUROPATHY INCLUDES SEVERAL FORMS

• Autonomic neuropathy:

o involve the cardiovascular, gastrointestinal, and genitourinary systems .

• Sensory neuropathy: 

o numbness, tingling in stocking-and-glove distribution.

• Sensorimotor neuropathy: 

oimpaired fine hand coordination, e.g difficulty with tasks such as opening jars or 

turning keys



PATHOGENESIS

hyperglycemia

accumulation of 
advanced 

glycosylation 
end 

products(AGEs), 

*increased 
levels of ROS.

*microvascular 
injuries.

*changes in 
axonal 

metabolism.

axonal & 

myelin injuries
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