Cerebral palsy

Introduction:
Cerebral palsy (CP) is the most common chronic disability of childhood today all over the world. In developed nations, the incidence is about 1 - 2 per 1000 live-births. In spite of the improved obstetrical and perinatal care, CP remains. As a result of injury to the developing brain, these children will have motor deficits which will affect them for their entire lifetime. Treatment often starts when they are infants and continues throughout their life, even into adulthood. 
The problems involved are complex. Not only do these children have problems of mobility but they can also have seizure disorders, gastrointestinal problems, learning and perceptual difficulties, visual and hearing problems and growth deficiency. 
Cerebral palsy cannot be cured with the present knowledge but life can be made better for these children. Even small degrees of improvement make a great difference. Getting a child to walk, be in crutches, in braces or with a walker is better than having him in a wheelchair. Having a child be able to live in a wheelchair, as is true for children with total body involvement, is better than having him be on a stretcher or in a bed for the rest of his life. These are important things to consider.

Definition:
Cerebral palsy has been defined as a non-progressive injury to the immature brain leading to motor dysfunction. Although the lesion is not progressive, the clinical manifestations change over time. 
Cerebral palsy is a disorder of movement and posture that appears during infancy or early childhood. It is caused by non-progressive damage to the brain before, during or shortly after birth. It is not a single disease but a name given to a wide variety of static neuromotor impairment syndromes, occurring secondary to a lesion in the developing brain. 

The damage to the brain is permanent and cannot be cured but the consequences may be minimized. The lesion in the brain may occur during the prenatal, perinatal or postnatal periods. Generally, any non-progressive central nervous system injury occurring during the first 3 years of life is referred to as “cerebral palsy” (CP).
Epidemiology:
Cerebral palsy is the most common cause of childhood disability in the world. The incidence is 2 - 2.5 / 1000 live-births. Some affected children do not survive and the prevalence varies between 1 - 5 / 1000 babies in different countries. It was previously thought that improvements in perinatal and obstetric care would decrease the incidence of CP. However, the incidence has not declined and the overall prevalence increased during the 1980s and 1990s. This is explained by increased survival of prematures and very low-birth-weight infants and by a rise in the number of multiple births. 

Etiology:
The etiology can be identified only in 50 % of the cases. Certain factors in the history of the child increase the risk of CP. The incidence of CP among babies who have one or more of these risk factors is higher than those among the normal population. The clinician should therefore be alerted to the possibility of the presence of CP in a patient having these factors.
Risk factors:
Risk factors associated with CP are grouped into prenatal, perinatal and postnatal factors. Prematurity and low birth-weight is the two most important risk factors in the developed countries with high standards of obstetrical care. Postnatal risk factors additionally play a major role in other countries. Rubella and toxoplasmosis cause severe effects on the developing CNS. Severe maternal illnesses and hypothermia or hypoglycemia of the neonate causes a reduction in the levels of oxygen and nutrients available to the fetus. Breech presentation also can increase the risk. 
Pathological findings in the CNS:
Specific brain lesions related to CP can be identified in most of the cases. These lesions occur in regions that are particularly sensitive to disturbances in blood supply, called “hypoxic ischemic encephalopathy”.
Clinical findings:
Children with CP present with three types of motor problems. “Primary impairments” of muscle tone, balance and strength selectivity are directly related to damage in the CNS. “Secondary impairments” of muscle contractures and deformities develop over time in response to the primary problems and musculoskeletal growth. “Tertiary impairments” are adaptive mechanisms and coping responses that the child develops to adapt to the primary and secondary problems. One typical example is gastrocnemius spasticity as a primary impairment, leads to secondary ankle plantar flexion contracture and knee hyperextension in stance as an adaptive mechanism. CP children have abnormalities of muscle tone and reflexes, showing delay in developmental milestones with posture and movement problems. 

Classification:
Clinicians classify patients to describe the specific problem, to predict prognosis and to guide treatment. Classification is based on the change in muscle tone, anatomical region of involvement and severity of the problem. Classification provides a clearer understanding of the specific patient and directs management.

* Spastic CP:
“Spasticity” is defined as an increase in the physiological resistance of the muscle to passive motion. It is a part of the upper motor neuron syndrome characterized by hyperreflexia, clonus and primitive reflexes. Spastic CP is the most common form of CP; approximately 70 - 80 % of children with CP are spastic, anatomically distributed into three types.

- Hemiplegia: In hemiplegia, one side of the body is involved with the upper extremity generally more affected than the lower. 
- Diplegia: In diplegia, the lower extremities are severely involved and the arms are mildly involved. A history of prematurity and low birth-weight is common causes of this type.
- Quadriplegia: In quadriplegia, all four limbs, the trunk and muscles that control the mouth, tongue and pharynx are involved. The total body involvement may be termed as “Tetraplegia”.
* Dyskinetic CP:
It shows signs of extra-pyramidal involvement with involuntary movements (athetosis, chorea and dystonia). Dysarthria, dysphagia and drooling accompany the movement problem. Mental status is generally normal. “Dyskinesia” accounts for approximately 10 - 15 % of all cases of CP. Hyper-bilirubinemia or severe anoxia causes basal ganglia dysfunction and results in dyskinetic CP.

*Ataxic CP:
It shows signs of cerebellar involvement. “Ataxia” is loss of balance, coordination and fine motor control. Ataxic children cannot coordinate their movements. They are hypotonic during the first 2 years of life. Muscle tone becomes normal and ataxia becomes apparent toward the age of 2 to 3 years. Children who can walk have a wide-based gait and a mild intention tremor (dysmetria). Dexterity and fine motor control is poor. Ataxia is associated with cerebellar lesions.
* Hypotonic CP:
There is an often severe depression of motor function and weakness.

* Mixed CP:
Children with a mixed type of CP commonly have mild spasticity, dystonia and / or athetoid movements. Ataxia may be a component of the motor dysfunction in patients belonging to this group. Ataxia and spasticity often occur together. “Spastic ataxic diplegia” is a common mixed type that often is associated with hydrocephalus.

Associated problems:
A number of associated problems occur which increases with severity of the disease. Cortical blindness, sensory loss, deafness, mental retardation and epilepsy are primary impairments, while malnutrition, psychosocial problems and intellectual impairment may accompany. Language and cognitive disturbance lead to mental retardation and learning disability. Mental retardation accompanies 30 - 65 % in all cases of CP. It is most common in spastic quadriplegia. 

- Epileptic seizures: Seizures affect about 30 - 50 % of patients. They are most common in the total body involvement and hemiplegic patients. 

- Respiratory problems: Aspiration in small quantities leads to pneumonia in children who have difficulty in swallowing. Premature babies have broncho-pulmonary dysplasia, which leads to frequent upper respiratory tract infections. Respiratory muscle spasticity contributes to the pulmonary problems.
- Bladder and bowel dysfunction: Loss of coordination of bowel and bladder sphincters results in constipation and / or incontinence. Enuresis, frequency, urgency, urinary tract infections and incontinence are common problems.
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