Amyotrophic Lateral Sclerosis- Lou Gehrig’s Disease

I. Most common form of progressive motor neuron disease. A rapidly progressive fatal degenerative neuromuscular disease (or group of diseases) with a striking predilection fro the motor system and sparing of other neurons that affects Both: Patients usually present with 1 but eventually get mixed signs
a. Upper Motor Neurons- hyperreflexia, spasticity, Babinski’s sign
b. Lower Motor neurons- weakness/wasting, fasciculations
II. Amyotrophic Lateral Sclerosis: sporadic and most common form of the disease (90-95%)

a. Only affects motor neurons- selective in neuronal death. Sensation and cognition are intact

III. Familial ALS: autosomal dominant or recessive disease that is clinically similar to sporadic ALS but probably represents a distinct entity pathologically and biochemically

IV. Signs and Symptoms- variable combinations of: cardiac and smooth muscles unaffected. Skeletal is affected
a. Bilateral limb weakness with variable symmetry and distribution with atrophy of muscle groups- hearing, vision, sensation intact
i. Begins in distal arms or legs. May affect 1 or 2 extremities but eventually all

ii. Early symptoms: clumsiness, extremity twitching, cramping, weakness

b. Unexplained weight loss

c. 80% of cases begin between ages- 40-70
d. Difficulty walking

e. Difficulty swallowing and facial paresis- drooling and slurred speech

f. Pseudobulbar affect- pathological laughing or crying
g. Muscle fasciculation (other than calves) is common but may not be apparent to the patient

h. Hyperactive deep tendon reflexes (including jaw jerk)

i. Myalgias and joint pain
j. Respiratory muscles and the vocal cords are affected late- Death from respiratory paralysis
i. Death occurs within 3-5 years of the diagnosis

k. Extraocular muscles, sphincters, autonomic function, cognition, and sensation are spared

i. “Locked in” syndrome- complete voluntary muscle paralysis but sensation/cognition intact and can only blink eyes
V. Etiology
a. Sporadic ALS- idiopathic degeneration of the upper and lower motor neurons with their respective axons; elevated levels of glutamate have been found in serum and CSF- high levels are toxic- glutamate communicates between neurons (too much= death)
b. Familial ALS- a genetically transmitted degenerative disease

VI. Pathophysiology
a. Nerve cell degeneration: loss of Betz’s cells in the motor cortex, atrophic or absent anterior horn cells of spinal cord, atrophic or absent neurons within the motor nuclei of the medulla and pons, degeneration of the lateral columns of the spinal cord, atrophy of the ventral roots

b. Grouped atrophy of muscle (motor units)

VII. Diagnostic Procedures
a. Forced Vital capacity FVC- complete amount of air you expire after a full inspiration. Sensitive indicator of respiratory muscle weakness
i. FVC <50% of predicted is considered a sign of advanced disease; compare with baseline

b. Electromyography: denervation potentials (fibrillations, positive sharp waves) and often doublets are associated with prominent fasciculation (which suggest anterior horn cell dysfunction). Voluntary motor unit potentials have increased amplitude, long duration and/or polyphasic pattern. The recruitment pattern is reduced for the force generated and individual motor units have a high rate of discharge. 

i. Variable results with UMN and LMN lesion

c. Muscle biopsy- will show groups of shrunken angulated muscle fibers (grouped atrophy) amid other groups of fibers with a uniform fiber type (fiber type grouping)

VIII. Treatment
a. There is no specific therapy for ALS

i. Patient and family counseling, advanced directives, end-of-life issues, home care, nursing home

ii. Riluzole(Rilutec)- decreases glutamate secretion; only drug showing survival
iii. For respiratory insufficiency or failure- ascertain any advanced directives, non-invasive ventilatory support with intubation and ventilator support as indicated

iv. Sedation and pain control as indicated for muscle cramps and joint pain

v. Aspiration or drooling may be treated with: amitryptiline for depression and it dries secretions
vi. Constipation (related to immobility and diet)- laxatives, stool softeners, and dietary changes

1. No autonomic problems so constipation is a secondary cause from not eating

vii. Focus on respiratory symptoms, control airway secretion, patients fear of suffocation

IX. Complications: aspirating pneumonia, bed sores (decubitis ulcers), DVT-PE, nutritional deficiency

Multiple Sclerosis

I. Multiple sclerosis (MS) is an autoimmune inflammatory Demyelinating disease of the CNS- destruction of myelin sheath but spares axons

II. It is a recurrent disease with constant lesion formation and a progressive clinical course leading to physical disability, multiple and varied neurological manifestations

III. Risk factors: living in temperate zone, Northern European descent, family history of disease

IV. Epidemiology:
a. In US, is MC debilitating disease among young adults; 25,000 new cases diagnosed yearly

b. Twice as high in caucasians compared to other races
c. Adult female to male ratio is 2:1, men present 1-2 years later than women, and men have a greater tendency for having the progressive disease at onset

d. Ages 20-40 y.o.
V. Pathophysiology: conduction block happens at the Demyelinating section temporarily until the Na channels redistribute themselves
a. Regarded as an autoimmune disease, the auto-antigen is most likely one of several myelin proteins. Antibodies: myelin base protein found in blood and CSF
b. Microglial cells(macrophages in CNS) and macrophages perform jointly as antigen-presenting cells, resulting in activation of cytokines, complement, and other modulators of the inflammatory process, targeting specific oligodendroglia and their membrane myelin

c. The pathologic hallmark of MS: CNS or myelin inflammation, demyelination and scarring
d. Etiology is unclear, appears to be a strong genetic component and may be triggered by environmental, geographic factors or viral infection. Pregnancy exacerbates relapses.

i. First 2-3 months postpartum affects childcare
e. Lesions often involve the optic nerve and white matter of the cerebellum, brain stem, basal ganglia, and spinal cord

f. Peripheral nervous system rarely involved

VI. Clinical Manifestations: Increase in core body temperature exacerbates symptoms
a. Patients who improve after acute attacks have relapsing remitting MS (80% of patients)
b. Patients who accumulate disability without interruption have primary progressive MS
c. Sensory loss usually is an early complaint numbness, tingling, paresthesias
d. Motor dysfunction, seizures (5%) muscle cramping, weakness
e. Autonomic dysfunction bowel dysfunction, bladder, sexual dysfunction
f. Spinal cord symptoms may be present, aphasia, dysphagia

g. Babinski’s sign

h. Cerebellar symptoms: dysdiakokinesis (rapid-alternating movement), tremors, clumsiness
i. Constitutional symptoms, especially fatigue (70% of cases), weight loss, muscle and joint pain

i. Particularly fatigued after taking hot shower or activity in heated environments

j. Difficulty with attention span, concentration, memory, and judgment- not ALS
k. Emotional lability and depression common; over course of disease, 5-10% of patients develop overt psychiatric disorder- manic or major depression, dementia, paranoia
l. Trigeminal neuralgia- tx with carbamazepine
m. Urinary frequency, hesitancy, incontinence, constipation. Problem with detrussor muscle so they pee all the time
i. Treat with straight catherization

ii. Optic neuritis (ON) (inflammation or demyelination of optic nerve) is initial presentation of 15% of patients with MS and 50% of all patients who present with ON have MS

1. Acute onset (occurring over minutes or hour, rarely days) of single eye visual blurring, flashes of light, decreased acuity, decreased color perception, and/or discomfort of the moving eyes are symptoms that are indicative of ON

iii. Acute Transverse Myelitis- partial rather than total is usually a manifestation of MS

1. Acute partial loss of motor, sensory, autonomic, reflex, and sphincter function below the level of the lesion indicates acute transverse myelitis

iv. Devic Syndrome- specific for MS. Acute transverse myelitis plus bilateral optic neuritis
v. Acute Disseminated Encephalitis is pathophysiologically and radiographically identical to MS; characterized by acute onset of motor, sensory, cerebellar, and CN dysfunction with encephalopathy, progressing to coma and eventual death in 30% of such cases

1. Won’t have severe encephalogic problems- AMS, dementia

VII. Physical: Classical MS findings on neurological examination include the following:

a. Bilateral internuclear ophthalmoplegia- classic finding. Lesion in the median longitudinal fasciculus (MLF) resulting in a weakness in adduction of the ipsilateral eye with nystagmus on abduction of the contralateral eye, an incomplete or slow abduction of the ipsilateral eye upon lateral gaze, with complete preservation of convergence (poor conjugate gaze)- diplopia because of palsy of CN6. Pain in extraoccular movements.
b. Optic neuritis: 50% of patients present with retrobulbar involvement; thus Fundoscopic results are normal. Anterior involvement causes papillitis and subsequent atrophy.

i. Impaired visual acuity

ii. Other eye findings: EOM abnormalities, nystagmus, maybe no PERRLA
c. Spinal cord involvement
i. Acute transverse myelitis- sphincter paralysis and an unchanging level of neurological manifestations
ii. Paralysis, spasticity, hyperreflexia- UMN dysfunction (corticospinal tracts)- degree of abnormality depends on the degree of the findings
iii. Decreased joint position and vibration sense- posterior columns
iv. Decreased pain and temperature are less common- spinothalamic columns
d. Cerebellar findings: disequilibria, trunk or limb ataxia, intention tremor (kinetic tremor)
e. Lhermitte sign: neck flexion results in electric shock-like feeling in the torso and extremities
f. Acute disseminated encephalitis: cranial nerve defects, altered mental status or personality changes, hemiparesis, focal seizures, autonomic dysfunction, ataxia, dysphagia (measles virus and rabies vaccine)
i. Meningismus, usually less common and pronounced than in meningitis

1. Differentiated from regular relapse of MS

VIII. Lab studies: 2 or more episodes of symptoms or 2 or more signs that reflect pathology in anatomically non-contiguous white matter tracts of the central nervous system
a. CBC with differential, serum electrolytes

i. R/O electrolyte disturbances

b. Serum glucose- R/O hypoglycemia as causes of neurological findings; aids in CSF analysis

c. CT scan of head without contrast- focal neurological exam findings for acute AMS
i. R/O meningitis or other focal neurological problems

ii. Do prior to lumbar puncture

d. MRI is the best imaging scan and shows characteristic abnormalities greater than 90%
IX. For all other investigations, MRI is unarguably more sensitive and specific in diagnosing MS
a. MRI of spine with gadolinium- for patients with acute transverse myelitis, this is indicated to rule out a compressing lesion

b. MRI of head with gadolinium- enhances plaques by crossing BBB which is now more permeable
i. Active lesions (2-6 weeks) reflecting perivascular inflammation and breakdown of blood-brain barrier (BBB)- appears as plaques with the characteristic periventricular distribution
ii. Reveals old lesions in cerebellum, brain stem, optic nerve, spinal cord

X. CSF analysis is indicated if diagnosis is uncertain and neurological presentation or neuroimaging raises suspicion of CNS infection

a. Typical findings: mononuclear pleocytosis, 25% elevated protein, normal glucose level, selective increase in immunoglobulin G (oligoclonal bands)- most important finding, increased MBP***************************
XI. Treatment: Neurology, urology, and ophthalmology consults

a. Identify and control known precipitants of MS exacerbation, aggressively treat infection

i. Can be lethal due to increased core temperature (take Tylenol)

b. For acute attacks, especially retrobulbar neuritis: DOC Methylprednisolone IV for 5 days followed by tapered oral prednisone
c. For acute transverse myelitis and acute disseminated encephalitis- MC dexamethasone 
d. For constipation: stool softeners, laxatives, bulk producing agents
e. For spasticity: Baclofen (Lioresal) 5 mg 1-3 times a day,(muscle relaxant) or Diazepam (Valium) 2-5 mg qHS

f. Depression and emotional lability: Amitryptiline 10-25 mg at bedtime

g. Provide urinary drainage and skin care, as appropriate. Consider post void residual urine volume test if a patient with known MS and no prior urinary assessment has UTI. Instruct patient on self-catherization. Bethanechol for bladder atony.

h. Treatment of progressive disease or prevention of relapses may involve use of interferon, cyclosporine, azathioprine, methotrexate, or other immunomodulatory agents

XII. Complications: delirium, UTI, decubitis ulcers, malnutrition, pneumonia, DVT-PE, suicide
XIII. Prognosis:
a. About 20-35% RR-MS patients have complete or nearly complete recovery of acute exacerbation within 8 weeks, particularly when it occurs early in disease course. About 90% of patients with ON experience complete recovery of visual acuity within 8-12 weeks.
