CEREBRAL PALSY
1. Nonprogressive, permanent deficit or lesion

2. Occurs in fetal life or early infancy (anything < 3yoa; congenital or acquired)
3. Movement disorder that involves one or more extremities and frequently the trunk

4. Group of heterogeneous children/adults whose lesions are caused by a large variety of causes

Other Problems Associated with CP:


Incidence:
1. Mental Retardation (50-75%)


~2/1,000 infants born
2. Visual Disturbances (40-50%)


~5.4/100 diagnosed by 7 years (including cases

3. Seizure Disorder (25-35%) 


acquired following birth: near-drowning, head
4. Speech Disorders (25%) 



trauma, infection, e.g. encephalitis)
5. Auditory Impairments (25%)

6. Growth Disturbances (Wolfe’s Law)
Risk Factors:

· Prenatal Period:  cause often unknown

· Perinatal Period (after 28th week of gestation to 28 days after birth):

· Premature delivery resulting in intracranial hemorrhage

· Fetal distress

· Neonatal asphyxia

· Mechanical birth trauma

· Postnatal Period:  asphyxia, TBI, infection

Neurological Damage: 3 types of lesions

1. Hemorrhage below the lining of the ventricles

2. Encephalopathy (anoxia or hypoxia)

3. Neuropathy due to malformation of the CNS
Classification:
	Area of Body Affected
	Movement Abnormality Demonstrated
	Gross Motor Classification System (GMCS)

	MONOPLEGIA: one limb; very unusual; many suggest actually hemi- or diplegia
DIPLEGIA:  lower limbs affected; upper minimally involved
HEMIPLEGIA:  upper and lower limb affected on one side of body
QUADRI/TETRAPLEGIA:  upper and lower limbs affected including trunk
	SPASTIC TYPE: damage to motor cortex, signs of UMN involvement
ATHETOSIS:  damage to basal ganglia/extrapyramidal system, involuntary movement, dystonia, ataxia, occasional rigidity
ATAXIA:  damage to the cerebellum, ataxic movements, usually associated with hydrocephalus, acquired CP, and /or head trauma
HYPOTONIA:  no associated area of damage, decreased ms. Tone, inability to generate ms. Force
MIXED:  combo of 1-3
	Focuses on self-initiated movement, with emphasis on sitting and walking
Ordinal scale

Intended for use with children 18 mos to 6 years

5 levels (see below)


GMCS Levels:

Level I:  Walks without restrictions; limitations in more advanced gross motor skills
Level II:  Walks without assistive devices; limitations walking outdoors and in the community
Level III:  Walks with assistive mobility devices; limitations walking outdoors and in community
Level IV:  Self-mobility with limitations; children are transported or use power mobility outdoors/comm
Level V:  Self-mobility is severely limited even with the use of assistive technology

PT Related Impairments:

· Single System Impairments
· INSUFFICIENT FORCE GENERATION due to atrophy in general, decreased number of motor units, impaired recruitment, decreased firing rate, and inability to sustain a contraction

· SPASTICITY:  velocity dependent resistance to movement, hyperreflexia, and involuntary spasm of muscle; biopsies reveal hypertrophy of type I and atrophy of type II muscle fibers; Ashworth scale, Movement Assessment of Infant Scale, or standard scale
· ABNORMAL EXTENSIBILITY:  increased stiffness in the muscle due to atrophy, makes ms less elastic and extensible; hypoextensible/hyperextensible muscles
· EXAGGERATED or HYPERACTIVE REFLEXES:  unable to override or modify responses

· MALALIGNMENT OF THE SKELETAL SYSTEM:  positioning and posture may be very important due to skeletal changes that can occur with growth

· Multisystem Impairments
· POOR ACTIVE SELECTIVE CONTROL OF MUSCLES:  lack of orderly phasing on and off of ms activity (inappropriate sequencing and coactivation of synergists and antagonists)

· POOR REGULATION OF ACTIVITY in muscle groups IN ANTICIPATION of postural changes and body movement
· DECREASED ABILITY TO LEARN UNIQUE MOVEMENTS

· Gait Changes:
· SLOWER AVERAGE GAIT CYCLE DURATION: less momentum

· RESTRICTED STRIDE LENGTH

· PROLONGED STANCE PHASE, SHORTENED SWING PHASE

· ASYMMETRY IN STEP LENGTH possible

· LACK OF PUSH OFF from the ankle PF during gait, concentric work of the ankle PF major contributor to progression of leg during swing;  weakness in the hip flexors (hip flexors 2nd most important ms. For initiation of swing)

· Movement Dysfunction:
· Related to problems with initiation, execution, & control of movement trajectory, speed and accuracy 
Outcomes:

· 90% survive to adulthood

· 12-17% are employed: 

· Enhanced employment: mild physical involvement, good family support, vocational training, good family employment contacts

· Employment impediments:  MR, seizures, WC dependence

· Good prognosis for walking with hemiplegia diagnosis

· Large percentage of children who sit by 24 mos will eventually walk

· Nearly all who walk, begin before the age of 8

· Growth is often affected

PT Examination:

· Posture:  optimal skeletal modeling before skeleton ossifies
· Acetabular development

· Torticollis and spinal deformities

· Contractures

PT Treatment Approaches:

· NDT 

· CONDUCTIVE EDUCATION 

· Developed in Hungary

· Based on theory that children with CP have difficulty learning
· Treatment occurs in groups to use competition and increase therapy time

· Functional skills are broken down into parts and the parts are practiced repeatedly

· Usually live at a facility for ~ 6 weeks and skills learned are expected when not in the group setting

· PARENTAL EDUCATION

· Support for function and facilitate independence
· Handling/lifting

· Positioning

· Dressing

· Encourage movement

· FUNCTIONAL LIMITATIONS

· Bursts of intensive PT directed at specific measureable goals accelerated the acquisition of motor skills compared with conventional PT (e.g., 3xwkx12wks)

· PLAY

· Important for independence, motivation, imagination, creativity, assertiveness, social skills, and self-esteem

· Adapt toys/make switches

· HOME PROGRAM/FUNCTIONAL ACTIVITIES

· Must be “family-friendly”

· THERAPEUTIC EXERCISE

· PRE program can increase strength in muscles, but does not necessarily affect function

· No increase in spasticity found following strengthening program

· JOINT MOBILIZTION:  ensure joint movement is appropriate!

· EQUIPMENT:  walkers (FW, posterior), crutches (forearm), infant walkers, orthoses

· ELECTRICAL STIMULATION:

· Therapeutic Stimulation: stimulate during the night with low intensity (just above sensory threshold – no muscle contraction)

· Muscle growth and repair occurs at night during sleep

· New muscle bulk in ~6-8 weeks of treatment

· Strengthening occurs during the day and should work on strength during function
