KIN 437, Lecture 8


I. Disorders of the Cerebellum

A. Characteristics

1. movement initiation and execution do occur, but there are errors in coordination of movements

2. incoordination or clumsiness: ataxia

3. gait ataxia

4. arm ataxia (dysmetria, hypermetria, hypometria)

5. decomposition of movement

6. hypotonia

B. Localization of cerebellar dysfunction: 3 regions (based on inputs/outputs)

a. Vestibulocerebellum

b. Spinocerebellum

c. cerebrocerebellum

C. Vestibulocerebellum syndrome

1. vestiulocerebellum: equilibrium control and axial muscle control for balance

2. disturbances in locomotion, equilibrium: swaying, falling when standing or sitting, i.e. in the face of gravity (note, movements can be normal if gravity is reduced by physical support or by lying in bed)

3. most common cause: medulloblastoma (tumor)

D. Spinocerebellar syndrome

1. monitor and refine execution of movement and controls muscle tone

2. primary characteristic is abnormal gait and posture (physical support does not help)

3. causes of degeneration: chronic alcoholism, thiamine deficiency

E. Cerebrocerebellar syndrome

1. precision in rapid limb movements, especially distal extremities and multiple joints

2. disruption in skilled coordinated movements (note, gait normal) 

II. Disorders of the Spinal Cord

A. Characteristics

1. disorder in spinal cord can be from acute insult due to physical trauma, vascular accident, or slowly evolving chronic disorders 

2. motor function is impaired

a. descending tracts that mediate motor function are mostly found mostly in ventral and lateral white matter 

b. ventral horn gray matter is somatotopically organized, i.e. neurons are grouped muscle regions 

3. sensory function is impaired

a. ascending tracts that mediate sensory function are mostly found in dorsal and anterolateral white matter 

· dorsal column-medial lemniscal pathway: tactile and kinesthetic sense 

· spinothalamic tract: pain and temperature sensation 

4. lesion level can provide indicator of functional deficits 

B. Clinical signs and symptoms

1. pain 

a. local: damage to spinal cord itself causes acute pain

b. radicular: damage to sensory nerve root

c. diffuse aching or burning pain: develops much later, caused by damage to ascending sensory pathways

2. sensory abnormalities (pins/needles or loss of sensation)

3. muscle weakness 

4. abnormal reflexes

a. spinal shock: depressed reflex activity for several weeks after injury

b. hyperreflexia and spasticity develops later

5. urinary incontinence 

6. visceral dysfunction

C. Protection of the spinal cord

1. vertebral column

2. pia mater, arachnoid mater, dura mater cover external surface

3. entire spinal cord “floats” in cerebrospinal fluid

D. Anatomical classification of spinal cord lesions 

1. complete spinal cord transection: motor and sensory impairment, level-specific 

a. C 3-5: diaphgram muscles affected

b. C5 deltoids, elbow flexors

c. C6 wrist extensors

d. C7 elbow extensors

e. C8 finger flexors

f. T1 hand 

g. L 2-4 Hip flexors, knee extensors, ankle dorsiflexors

h. L5 big toe extensors

i. S1-2 ankle plantar flexors

j. S3-4 bladder and anal sphincters

2. anterior cord syndrome: motor control, pain and temperature senses are lost

3. posterior cord syndrome: touch, kinesthesia senses are lost

4. lateral cord (Brown-Sequard) syndrome: ipsilateral touch, kinesthesia/contralateral pain and temperature/and ipsilateral motor control is lost 

5. central cord syndrome

6. posterolateral cord syndrome

E. Functional classification

1. tetrarplegia: partial or full paralysis of three or more limbs, trunk, respiratory muscles (cervical lesion)

2. paraplegia: partial or full paralysis of lower limbs, trunk (thoracic, lumbar lesions)

3. complete versus incomplete: either none or some sensory/motor function

4. level of lesion: most distal uninvolved nerve root

F. Traumatic spinal cord injury

1. physical trauma to spinal cord (8000-10000/year in US, 80% are men)

2. injury mechanism

a. direct injury via stab wound, etc.

b. indirect injury via violent force breaking vertebral column 

c. combination of direct and indirect 

3. susceptibility of specific spine levels

a. cervical spine: most vulnerable to trauma (weight of head)

· flexion injury, i.e. car accident

· compression injury, i.e. diving accident

b. thoracic spine: stiffest and most stable part of spine since attached to rib cage

· compression injury, i.e. landing one feet or buttocks after a fall

· vascular injury

c. thoracolumbar spine: next most vulnerable after cervical injury (transition from rib cage)

d. lower lumbar spine and sacral: stable because of muscle attachments

4. pathophysiology of injury

a. initially, neurons at the site of injury are destroyed (gray and white matter)

b. secondary reactions, however, will develop and over time, tissue above and below the injury site will be destroyed too

· ischemia, edema, demyelination, necrosis

G. Congenital and developmental disorders

1. spina bifida: incomplete closure of vertebral canal

a. severity varies (asymptomatic to paralegia or eventual death)

b. sac or cyst can protrude through vertebral defect 

2. syringomyelia: presence of large cavities in central part of the spinal cord 

H. Disorders of vertebral column

1. intervertebral disk disease and spondylosis 

a. disk degenerates

b. bone spurs develop on vertebral bodies and can protrude into spinal canal or compress spinal roots

2. herniated disk

3. rheumatoid arthritis

I. Inflammatory disease

1. myelitis : bacterial and viral infections and fungal and parasitic invasion of spinal cord

2. neurons and protective membranes/spaces can be affected 

J. Vascular disorders

1. ischemia and infarction due to arterial obstruction or hemorrhage can occur (spinal stroke)

K. Intraspinal tumors (less common than brain tumors, mostly benign, tumors compress spinal cord)
