PERIPHERAL NEUROPATHY

Definition
· Peripheral neuropathy describes disorders of peripheral nerves, including the dorsal or ventral nerve roots; dorsal root ganglia; brachial or lumbosacral plexus; cranial nerves (except I and II); and other sensory, motor, autonomic, or mixed nerves; the term peripheral indicates that the disorder is outside the central nervous system (brain and spinal cord).

· Evaluation begins with a history focusing on the time course of the illness, symptoms, medical conditions that predispose to neuropathy (e.g. diabetes mellitus, connective tissue disease, nutritional deficiency), toxic exposures (drug or environmental), and family history. 

· Physical examination assesses the function of small sensory fibers (pain and temperature), large sensory fibers (vibration, proprioception, reflex changes), and/or motor nerves (weakness). 

· The distribution of sensory, motor, and reflex changes determines whether the neuropathy is asymmetric or symmetric.

· Electrodiagnostic studies (EDx) help to classify the neuropathy into one of three major categories: axonal, demyelinating, or neuronal.

Epidemiology

· Peripheral neuropathy affects ~2–8% of adults; the incidence increases with age

· The distribution of sensory, motor, and reflex changes determines whether the neuropathy is asymmetric or symmetric. 

Evaluation 

1. Is this a peripheral neuropathy?

· In most situations, sensory symptoms precede motor symptoms. 

· Small-fiber neuropathies often present with dysesthesias and paresthesias

· Large-fiber neuropathies can present as numbness, tingling, or a gait disturbance (sensory ataxia). 
· In most cases, the abnormal sensation originates in the toes and feet and ascends proximally to the legs in a stocking distribution. 
· Only when the sensation reaches the level of the knee or thigh do symptoms appear in the hands, producing a length-dependent, or stocking-glove, pattern

· Motor symptoms usually have a later onset than sensory symptoms

2. What is its distribution? 

· Polyneuropathy involves widespread and symmetric dysfunction of the peripheral nerves; mononeuropathy involves a single peripheral nerve; multiple mononeuropathy involves multiple individual peripheral nerves

3. Which fibers are affected? 

· In a polyneuropathy, manifestations can be classified as small-fiber sensory, large-fiber sensory, motor, and/or autonomic

4. What is the anatomic pattern? 

· Clinical evaluation is often helpful in categorizing a neuropathy as axonal, demyelinating, or neuronal [dorsal root ganglion (DRG)]

· Most axonal neuropathies follow a length-dependent (stocking-glove) pattern with sensory (small fiber more than large fiber) symptoms and signs predominating over motor manifestations; distal reflexes are absent. 
· In contrast, most demyelinating neuropathies affect motor fibers and sensory fibers (large fiber more than small fiber) equally, and areflexia or hyporeflexia is more generalized

· DRG lesions involve purely sensory fibers in a non-length-dependent fashion; sensory ataxia and generalized loss of reflexes are usually found

5. What is the time course? 

· Rapidly evolving peripheral neuropathies are usually inflammatory [Guillain-Barré syndrome (GBS)] or toxic in origin. 

· Subacute evolution suggests an inflammatory, toxic, or nutritional cause 

· Chronic neuropathies, especially those that are long-standing over many years, are usually hereditary, such as Charcot-Marie-Tooth (CMT) disease.

6. What is the likely etiology? 

· It is helpful to consider potential etiologies by category: metabolic (diabetes mellitus, renal failure, amyloid, porphyria); infectious [HIV, Lyme disease, cytomegalovirus (CMV), syphilis, leprosy, diphtheria]; immune-mediated [GBS, chronic inflammatory demyelinating neuropathy (CIDP), multifocal motor neuropathy, anti-myelin-associated glycoprotein (MAG) neuropathy]; hereditary (CMT); toxic (HIV drugs, anticancer drugs, alcohol, heavy metals, tick bite); vasculitic (polyarteritis nodosa, Churg-Strauss syndrome, cryoglobulinemia, isolated vasculitis of the peripheral nervous system); paraneoplastic (especially lung); nutritional (vitamin B12, B1, B6 deficiencies); and miscellaneous causes (celiac disease, Fabry disease, hypothyroidism).
7. What tests are indicated? 
· These may include fasting blood glucose and hemoglobin A1C (HbA1C); serum vitamin B12; tests for systemic vasculitis or collagen vascular disease; measurement of neuropathy-associated autoantibodies; urine screen for heavy metals; spinal fluid analysis; autonomic function testing; and genetic tests for hereditary neuropathies
8. What treatment is appropriate? 
· Treatment of the underlying disorder, pain management, and supportive care to protect and rehabilitate damaged tissue all need to be considered.
· Pain management usually begins with tricyclic antidepressants (TCAs) such as amitriptyline, imipramine, and desipramine, which can reduce burning, aching, sharp, throbbing, and stinging
· Duloxetine hydrochloride, a dual reuptake inhibitor of serotonin and norepinephrine, is approved for the management of neuropathic pain from diabetes. 
· Tramadol is also effective for painful diabetic neuropathy. 
· Anticonvulsants such as phenytoin, carbamazepine, clonazepam, gabapentin, topiramate, lamotrigine, and pregabalin are effective for lancinating pains. 
· Topical anesthetic agents including lidocaine, mexiletine, and capsaicin creams provide transient relief for focal neuropathic pain. 
· Narcotics may be required for severe cases of refractory neuropathic pain.
Treatment

First-Line Therapy 

· Pain management usually begins with tricyclic antidepressants (TCAs) such as amitriptyline, imipramine, and desipramine, which can reduce burning, aching, sharp, throbbing, and stinging (10–150 mg qd)
· Duloxetine hydrochloride (60–120 mg qd), a dual reuptake inhibitor of serotonin and norepinephrine, is approved for the management of neuropathic pain from diabetes. 
· Anticonvulsants such as phenytoin, carbamazepine, clonazepam, gabapentin, topiramate, lamotrigine, and pregabalin are effective for lancinating pains. 

Second-Line Therapy 

· Narcotics may be required for severe cases of refractory neuropathic pain

· Tramadol is also effective for painful diabetic neuropathy. 
· Topical anesthetic agents including lidocaine, mexiletine, and capsaicin creams provide transient relief for focal neuropathic pain. 
· The role of physical therapy, occupational therapy, and assistive devices (such as a foot brace) should not be overlooked. 

· Trophic changes in a denervated/immobile extremity, combined with recurrent, unnoticed, painless trauma, predisposes to skin ulceration, poor healing, tissue resorption, neurogenic arthropathy, and mutilation; amputation may be required. 

· This unfortunate sequence of events is avoidable with proper care of the denervated areas

