Pain

“An unpleasant sensory and emotional experience associated with actual and potential tissue damage…”

The ability to perceive pain is an uncomfortable and protective attribute of the nervous system. Free nerve endings of both unmyelinated C fibers and myelinated A fibers are the chief receptors of pain. In the skin they are responsible for chemical, thermal, and/or mechanical stimuli. Deep to the skin, inflammatory conditions are the prime pain-provoking factors, usually via abnormal mechanical stimulation. Bradykinin, hydrogen, and potassium ions, serotonin, acetylcholine, histamine, prostoglandins, and leukotrienes, (all of which are released from affected cells during an inflammatory state) will sensitize pain receptors. These pain receptors, nocieceptors, potentiate and “carry the injurious message” via first-order neurons, to the dorsal horn of the spinal cord. Third-order neurons carry the impulse via the spinothalamic tract to the reticular activating system, and finally to the thalamus. Interpretation of pain occurs at the thalamus and somatosensory cortex. It is important to realize that tissues posses an inherent level of intensity that a noxious stimulus will cause pain. Only when tissue damage is threatened or occurring will pain receptors depolarize. Pain threshold is relatively consistent for different individuals. Pain tolerance however, is varied from individual to individual.

Neuropathic Pain


Neuropathic pain is another subset of pain perception. It differs from inflammatory/nociceptive pain in that there is direct injury to nerves. Both the axon (nerve), as well as myelin sheath (Schwann cell) may be affected, causing axonopathy or myelinopathy, respectively. Damage to small unmyelinated and myelinated fibers results primarily in abnormal temperature and pain sensation; neuropathy to large myelinated fibers results in motor, light touch, or proprioceptive defects

Mononeuropathy is the injury or damage to any isolated nerve.  It is usually caused by trauma and local compressive factors, while multiple mononeuropathies are asymmetric in distribution, progressive, and the result of systemic disease. Diffuse polyneuropathies are symmetric, often distal initially, and are a complication of systemic disease. Neuropathies that affect the larger motor fibers will cause greater motor deficiencies, while those that affect the dorsal root ganglia or sensory fibers (diabetic neuropathy), will produce primarily sensory symptoms. Regardless of classification, all neuropathies have a component of altered sensory, motor, or mixed deficits.

Definition

Radiculopathy- Irritation and inflammation of a nerve root at the spinal cord resulting in numbness, tingling, paresthesias, and weakness of corresponding dermatomes.

I. Etiology
a. Diabetes mellitus: diabetic neuropathy
i. Stocking and glove distribution
b. Alcoholism

c. Hypothyroidism
d. Liver failure
e. Renal insufficiency/failure: uremic neuropathy
f. Drug induced
i. Amiodarone, chloramphenicol, dapsone, diphenylhydantoin, disulfiram, gold, isoniazid, lithium, metronidazole, misonidazole, nitrofunantoin, nitrous oxide, perhexiline maleate, thalidomide, vincristine, cisplatin, carboplatin, vinorelbine, taxol, suramin, phenytoin, gemcitabine, pyridoxine, thallium
g. Environmental/occupational chemical toxins: toxic neuropathy
i. Acrylamide, carbon disulfide, inorganic mercury, methyl n-butyl ketone, parathion, polychlorinated biphenyl, thallium, triorthocresyl phosphate, vinyl chloride, arsenic, lead, n-hexane, perchloroethylene
h. Radiation exposure
i. Trauma
j. Complex regional pain syndrome
k. Infectious: leprosy, HIV/aids, Lyme disease, Chagas disease, diphtheria
l. Neoplastic
m. Sarcoidosis
n. Rheumatoid arthritis
o. Collagen vascular disease: SLE, sjogren syndrome, polyarteritis nodosa, Vasculitis
p. Porphyria
q. Acute idiopathic polyneuropathy: Guillain-Barre syndrome
r. Von recklinghausen’s disease (neurofibromatosis)
s. Familial inheritance/hereditary neuropathy: Charcot-marie-Tooth disease
t. Unknown etiology: up to 22%
II. Locally
a. Nerve entrapment syndromes
b. Nerve compression
c. Neuralgia: trigeminal and post herpetic
III. History- distal motor-sensory neuropathy and symmetric
a. Pain

i. Shooting, radiating, lancinating,/boring/stabbing/jabbing, aching/cramping, burning
ii. Typically unilateral and of distal extremities at night
iii. Allodynia: non-painful stimuli evokes pain
iv. Hyperesthesia: hypersensitivity to stimuli
b. Associated symptoms
i. Numbness
ii. Paresthesias
iii. Tingling
iv. Sensory deficits
v. Weakness
vi. Paralysis
vii. Nerve palsies
viii. Muscle spasm and pain
ix. Dizziness
x. Impotence
xi. Balance and coordination deficits
IV. Physical 
a. Orthostatic hypotension
b. Cranial nerve deficits
c. Peripheral nerve deficits
d. Muscular atrophy
e. Muscle tenderness
f. Hyporeflexia
g. Weakness
h. Sensory deficits: vibratory, temperature, pain
i. Gait disturbances
j. Associated skin findings: ulcers, gangrene, Raynaud’s phenomenon, Café au leit spots
k. Joint abnormalities: Charcot’s Joints
V. Autonomic manifestations of neuropathy
a. Dermatological: anhidrosis, pruritus
b. Genitourinary: bladder atony (urinary retention), impotence
c. Eyes: unreactive/dysfunction pupils
d. Cardiovascular: postural hypotension, dizziness, syncope, heart block (prolonged QT interval)
e. Gastrointestinal: gastric atony (gastroparesis, dysphagia, bloating, nausea), diarrhea, constipation, fecal incontinence
f. Other: impaired hypoglycemia awareness
VI. Mononeuritis multiplex

a. Motor and sensory neuropathy affecting2 or more nerve distributions or branches in the body (multiple mononeuropathy). It is most commonly associated with diabetes mellitus and multiple nerve compression syndromes (rheumatoid arthritis). Characteristics include an initial asymmetric, random and focal distribution, but follows a progressive course
VII. Complex regional pain syndrome (reflex neurovascular dystrophy, causalgia, reflex sympathetic dystrophy)
a. The pathophysiology is not well-understood; it is characterized by severe, burning neuropathic pain occurring in at least 1 limb, often at night, during emotional upset or peripheral sympathetic activation. Trauma, even minor, is thought to precipitate the syndrome. It is associated with allodynia, hyepralgesia, extremity edema, hair/nail/skin dystrophic or atrophic changes, vascular ischemia (causing cool/cold extremities) and osteopenia (progressing to osteoporosis) from simple disuse.
b. Diagnosis

i. CBC with differential 
ii. BMP
iii. ESR, CRP
iv. Rheumatoid factor, ANA
v. Serology
vi. Serum protein electrophoresis
vii. Thryoid panel
viii. Liver and hepatitis panel
ix. Alkaline phosphatase
x. Vitamin levels
xi. CSF
xii. CT scan 
xiii. MRI
xiv. X-rays
xv. CXR
xvi. Pertinent cultures
xvii. Urinalysis
xviii. Nerve biopsy- used for leprosy, painful
xix. Nerve conduction velocity (NCV)
xx. Needle electromyography (EMG)
VIII. Treatment

a. Underlying disorder

b. Neuropathy management

i. Amitryptiline, nortriptyline (TCAs- Tricyclic antidepressants)
ii. Mexiletine
iii. Gabapentin (Neurontin), carbamazepine, phenytoin, lamotrigine
iv. Topical lidocaine
v. Baclofen
c. Other analgesia: APAP, ASA, NSAIDS, SSRIs (duloxetine), opioids and combination opioids
d. Remove offending agent
e. Steroids
f. Cytotoxic agents
g. Plasmapharesis
h. Supportive: transcutaneous electrical nerve stimulation (TENS), massage, hypnosis, meditation, acupuncture
i. Autonomic neuropathy
i. Clonidine, midodrine
ii. Fludrocortisone
iii. Bethanechol
iv. Waist-high compression stockings
v. Symptomatic: constipation/diarrhea, impotence
j. Physical activity/physical therapy
k. Surgery
