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ANATOMY

——— Spinal nerve

P @ EPINEURIUM around Cell Body / Myelin sheath
£ entire nerve i

Fascicle

PERINEURIUM
. / around fascicle

Blood vessels

2 Healthwise, incorporated

ENDONEURIUM around \/ \ 3
individual axon X!

| Y



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, e.g?

® 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 :
O Affect peripheral nerves in a symmetric, length-dependent fashion.

O Axonal 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. * Miid Bevirs
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®* 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.
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® 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
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Disorders associated with peripheral nerve injury

Eticlogic
Category Causative Disorders/Agents
MNutritional and Driaberes mellitus _
metabolic Lremia
YWitamin deficiencies—thiamine, vitamin B&, vitamin
Bl2
Toxic Drugs, including vinblastine, vincristine, paclicaxel,
calchicine, and isoniazid
Toxins—alcohol, lead, aluminum, arsenic, marcury,
acrylamide
Wasculopathic Wasculitis
Amyloidosis
Inflammmatory Aurgimmune diseases
Guillain-Barré syndrome —
Chronic inflammarory demyelinating _
polyneurcopathy {(CIDP)
Infecticons Herpes zoster
Leprosy
HIY infection
Lyme disease
Inharited Charcot-Marie-Tooth neurcpatchy, type |, oype I,
and >X-linked
Hereditary neurcpatchy wich liabilicy to pressure
palsy

Others Paraneoplastic, some leulkodystrophies



GUILLAIN-BARRE 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.
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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 organisms2222



MICROSCOPIC FEATURES

® Histological findings include Segmental demyelination & inflammation of
peripheral nerves, (perivenular and endoneurial mononuclear cell infiltrates

rich in macrophages).

This is a mid-power image of a nerve which has been stained with a
different myelin stain, which stains the myelin blue. There is patchy myelin
loss within the nerve. You an also see some small round lymphocyte nuclei.




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:
‘/plc:smq exchange or IVIg treatment.

\/physicql and occupational therapy with orthotic devices.



Gross morphology:

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.
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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) .

® Treatmente?



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:

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

turning keys
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PERIPHERAL NERVE SHEATH TUMORS

<o nbre e Schwann cells




SCHWANNOMAS

® Benign Encapsulated, well circumscribed nerve sheath tumor arising from differentiated

Schwann cells.

® More common in 30 - 60 years of age.
® may occur in soft tissues, internal organs, or spinal nerve roots.

® The most commonly affected CNS is the vestibular portion of the eighth nerve,

symptoms?



®* May occur spontaneously , and can occur in familial tumor syndromes, such

as neurofibromatosis type 2 (NF2)????

Neurological findings
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CLINICAL FEATURES

® Pain and neurological symptoms are uncommon unless the tumor is large.
® Surgical excision is the treatment of choice, Local recurrence is uncommon

® Most cases have an indolent course




GROSS DESCRIPTION

® Usually solitary and completely encapsulated.




il\g HISTOLOGICAL FEATURES

* Spindle cell proliferation, arranged in hypo /hypercellular pattern.




NEUROFIBROMA

® Benign peripheral nerve sheath tumor with classic identifiable features including

the presence of a neuronal component comprising transformed Schwann cells

and a nonneoplastic fibrous component that includes fibroblasts.

®* Malignant Peripheral Nerve Sheath Tumors can arise from them or de novo

(50% of MPNST have NF1)

* Superficial neurofibromas respond well to marginal excision and deep-seated

neurofibromas are treated conservatively



® Localized neurofibromas are superficial and evenly disturbed over the body

surface.

® Diffuse neurofibromas are usually in the head and neck region.

® Presented as Painless, slowly growing, solitary, skin colored, soft mass.




Histological features

® proliferation of all elements of peripheral nerves including schwann cells with

wire-like collagen fibrils and fibroblasts
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