Movement Disorders

I. Three major components of the neural motor system are involved in producing voluntary movement:

a. Corticospinal (pyramidal) tracts- goes from the cerebral cortex to the lower motor neurons and is responsible for voluntary movement
b. Basal Ganglia- a group of interrelated structures deep in the forebrain, whose output is directed through the thalamus to the cerebral cortex
i. Consists of: caudate nucleus, putamen, globus pallidus, substantia nigra (form extra pyramidal system)
1. Involved in involuntary (automatic) movements in terms of posture and tone
2. Most movement disorder are disorders of this tract
ii. 2 primary neurotransmitters in the brain are dopamine and acetylcholine
1. The ratio is more important than the amounts
c. Cerebellum- Center for motor coordination
II. Lesions of the corticospinal tracts

a. LMN= result in weakness or total paralysis of predominantly distal voluntary movement
i. Goes to peripheral and then to muscle
b. UMN= Babinski’s sign, spasticity, hyperreflexia
III. Disorders of the basal ganglia (extrapyramidal disorders)

a. Ticks and tremors. Do not cause weakness or reflex changes.
b. Their hallmark is involuntary movement (dyskinesia) and changes in muscle tone and posture
IV. Cerebellar disorders

a. Casue abnormalities in the range, rate, and force of movement but strength is minimally affected
b. Check rapid alternating movements in the physical exam
V. Upper Motor Neuron Lesion

a. Pattern of weakness results from disorders that affect the upper motor neurons or their axons in the cerebral cortex, white matter, brainstem, or spinal cord
b. Decreased activation of the lower motor neurons or no activation at all
c. Spasticity accompanies upper motor neuron weakness but may not be present in the acute phase
d. Distal muscle groups are more severely affected- often affect ability to do rapid alternating movements
VI. Lower Motor Neuron Lesion

a. Pattern results from disorders of cell bodies of lower motor neurons in the brainstem, spinal cord, or from dysfunction of the axons of these neurons as they pass to skeletal muscle
b. Weakness is due to a decrease in the number of motor units that can be activated, through loss of motor neurons or disruption of their connections to muscle
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VII. Tremor- rhythmic, alternating movement caused by repetitive patterns of muscle contraction and relaxation; classifications are as follows: most common movement disorder and most commonly associated with aging or neurological disease; could be described as oscillating
a. Essential (benign hereditary)- slow tremor usually affecting the hands, head, and voice, old person tremor
i. Autosomal dominant, may be unilateral, minimal or absent at rest, increase with age

ii. Tremor may be enhanced by: anxiety, stress, fatigue, and metabolic changes
iii. May have a postural or kinetic component

iv. Treatment: Improves with alcohol, Propanolol, benzos

b. Postural tremor- tremor while body part is sustained against gravity
c. At rest- unilateral “pill rolling” tremor at rest, characteristic of Parkinson’s disease
d. Intention tremor- oscillation of a limb as it approaches a target

i. Occurs in multiple sclerosis and other cerebellar outflow diseases

ii. Kinetic tremor

VIII. Dyskinesia- involuntary, non-repetitive, occasionally stereotypical movements affecting distal, proximal, and axial musculature in varying combinations

a. Most of these dyskinesias are due to lesions in the basal ganglia
b. Myoclonus- a brief, lightning-like contraction of a muscle group of muscles

i. Normal- when we fall asleep; hiccups is myoclonus of the diaphragm
ii. Etiology of abnormal myoclonus: metabolic derangements (uremia), degenerative diseases (Alzheimer’s disease), after severe closed head trauma or hypoxic-ischemic brain injury

iii. Treatment: correct underlying disorder. Give benzos and anticonvulsants in degenerative disease
c. Tic- brief, rapid, simple or complex involuntary movements that are stereotypical and repetitive

i. Simple tics (blinking) often begin as childhood nervous mannerisms and later disappear

ii. Complex tics- often resemble fragments of normal behavior. Sequential and not spontaneous
iii. Associated with ADHD and obsessive compulsive disorder

iv. Example: Tourette’s syndrome- multiple complex tics, including respiratory and vocal ones, severe tics and coprolalia may be physically and socially disabling

v. Treatment: Benzos, haloperidol

IX. Chorea- brief, purposeless, involuntary movements of the distal extremities and face, which may merge imperceptibly into purposeful or semi-purposeful acts that mask the involuntary motion

X. Athetosis- writhing movements (snake-like), often with alternating postures of the proximal limbs that blend continuously into a flowing stream of movement
a. Often affects hand and fingers with forearms contracted

b. Chorea and athetosis often occur together (choreoathetosis)
i. Examples: Huntington’s disease (dopaminergic overactivity); Wilson’s disease, thyroid toxicosis, SLE, drug induced,
XI. Hemiballismus- violent, continuous proximal limb flinging movements confined to one side of the body, usually affecting the arm more than the leg
a. Caused by a lesion, usually an infarct, in the region of the contralateral subthalamic nucleus
b. Although disabling, hemiballismus is usually self-limited, lasting 6-8 weeks
c. Treatment with anti-psychotics is often ineffective
XII. Dystonia- sustained abnormal postures and disruptions of ongoing movement resulting from alterations in muscle tone- may be generalized, focal, or segmental. Patients become twisted, grotesque, fixed postures
a. Treatment: anticholinergics, botulinum toxin injection (weakens involuntary contractions)
i. Usually unsatisfactory
Dystonia- characteristics of cerebellar diseases:
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XIII. Drug-induced Movement disorders

a. Drugs that block CNS dopamine receptors result in several syndromes mimicking spontaneously occurring basal ganglia disorders.
i. Acute Dystonia characterized by intermittent or sustained muscle spasm of a variety of facial or trunk muscle groups; reversible with administration of anticholinergics
1. Most common
ii. Akathisia- subjective sensation of motor restlessness that occurs days to weeks after neuroleptic drug
iii. Parkinsonian-like symptoms including resting tremor, bradykinesia, rigidity, and postural instability, may occur within weeks to months of beginning therapy- usually respond to benztropine, trihexyphenidyl, diphenhydramine, and amantadine
iv. Tardive dyskinesia- patients experience involuntary facial and tongue movements, rhythmic trunk movements, and choreoathetoid movements of the extremities
1. Often no effective treatment
2. Change drugs but symptoms may linger
v. Neuroleptic malignant syndrome- characterized by muscular rigidity, fever, and altered mental status; up to 20% fatality has been reported. Treated by cessation of the neuroleptic agents, ICU monitoring for complication such as aspiration, thromboembolic disease, and renal failure; and maintenance of hydration and respiratory and cardiac functions
1. 1% of people who take anti-psychotic drugs get this
2. Check for CPK and leukocytosis due to reaction
3. Dantrolene is the DOC
b. Anti-psychotic side effects also include: sedation, orthostatic hypotension, blurry vision
XIV. Restless leg syndrome- a neurological movement disorder diagnosed by the following 4 criteria:
a. A conscious urge to move the legs (focal Akathisia) usually accompanied by uncomfortable or unpleasant (creepy, crawl) sensation in the legs that persist without movement
b. The urge to move or unpleasant sensations begin or worsen when the patient is at rest or inactive
c. The urge or sensation is relieved or reduced by movement but returns quickly at rest
d. The sensation or urge is worse in the evening or night than during the day
i. Treatment: Dopamine and benzos
Parkinson’s Disease

I. An adult onset gradually progressive neurodegenerative disorder of the extrapyramidal system characterized by a combination of: resting tremor, rigidity, and bradykinesia

II. Pathophysiology: Loss of dopaminergic neurons in substantia nigra that produce dopamine (decreased dopamine) in the CNS, accelerated cortical atrophy, Lewy bodies (eosinophilic cytoplasmic inclusion bodies
III. Etiology: sporadic (idiopathic), S/P encephalitis, CNS viral infections, vascular infarction, CO poisoning

a. Intoxications: Phenothiazine, butyrophenones, metoclopramide, illicit drugs

IV. Signs and symptoms
a. Pill rolling asymmetric resting tremor
b. “Cog wheel” rigidity (increase muscle tone)
c. Stooped/unstable posture , poor balance
d. Loss of fine motor skills
e. Bradykinesia (slowness of movement)
f. Masked expressionless stare
g. Dysautonomia- constipation, incontinence, impotence
h. Depression, dementia, sleep disturbance
i. Gait disturbance- no arm swing, problems getting up from chair, festination (shuffling gait), freezing
j. Poorly enunciated and low volume speech
k. Neglect of swallowing, drooling
V. Despite severe rigidity, patient may rise suddenly and move normally (kinesia paradoxical)
a. Any abrupt change in motor function or mental status suggests an underlying disorder
VI. Diagnosis

a. History is of primary importance, as diagnosis is made based on clinical findings
b. There are no specific or recommended laboratory studies necessary to confirm the diagnosis of Parkinson’s disease- unless relative to the specific disease process or drug (UA, CBC, CXR, etc)
c. CT scan/MRI are not required to diagnose Parkinson’s but are often elements of evaluation for dementia
VII. Treatment

a. Only neurodegenerative disease that can be treated long-term- anti-parkinsonian medications
b. For patients with mild disease, no medication may be required; for moderate disease use:
i. L-Dopa + Carbidopa (Sinemet)- Most effective for moderate Parkinson’s
ii. Dopaminergic agonists: Bromocriptine, Pergolide, Pramipexole
iii. Anticholinergics: Trihexyphenidyl, benzotripine, amantadine
iv. Other: MAO-B inhibitor (Selegiline) or COMT inhibitor (Tolcapone)
c. Neurology consultation for medication regimens and ongoing support and monitoring
i. Amantadine is DOC for early Parkinson’s disease

Huntington’s Disease

I. An incurable, inherited disease characterized by dementia and chorea that has a gradual onset and slow progression. Symptoms usually don’t develop until after 30 years of age. HD is associated with an abnormality of chromosome 4 that causes toxic accumulation of the protein Huntington, which accumulates in clumps within brain cells.
a. Movement disease with a progressive defect and they live into their 50s

b. Risk factors: family history
II. Pathophysiology: diffuse cerebral and cortical atrophy, ventricular enlargement, and loss of neurons
a. Most in the basal ganglia and cerebral cortex and accumulation of Huntington protein

III. Signs and symptoms
a. Early

i. Anxiety
ii. Emotional lability

iii. Impaired problem solving

iv. Depression, Anhidonia- loss of pleasure

v. Hypotonia

vi. Abnormal eye movements

vii. Facial twitching

viii. Bradykinesia

ix. Impulsiveness

x. Hostile

xi. Agitated
b. Late

i. Choreoathetosis
ii. Dysphagia

iii. Dysarthria

iv. Incontinence

v. Gait disturbance

vi. Postural instability

vii. Dementia

viii. Rigidity
ix. Hypertonia
x. Psychosis
xi. Clonus 

xii. Primitive reflexes

c. Variable

i. Weight loss

ii. Aggressiveness

iii. Mania

iv. Hallucination

v. Paranoia

IV. Diagnosis
a. No genetic screening tests available
b. CT or MRI- cerebral atrophy, ventricular enlargement and atrophy of basal ganglia

c. PET scan- reduced glucose utilization, lowered dopamine receptor binding

V. Treatment
a. Genetic counseling, speech, and occupational therapy

b. Symptomatic treatment for:

i. Dyskinesia/behavioral problems (dopamine receptor blockers): haloperidol, Phenothiazines

ii. Choreoathetosis: clonazepam (Klonopin), Reserpine

iii. Rigidity: Baclofen

iv. Depression: fluoxetine (Prozac)

1. Drug resistant depression

a. Electroshock therapy

