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Annotation: Cerebral palsy (CP) is a
complex disorder of the central nervous system
that not only affects motor function but also leads
to intellectual developmental delays or
impairments, speech difficulties, and sensory
deficits such as hearing and vision impairments.
Currently, the term "cerebral palsy" does not fully
reflect the diversity and nature of neurological
disorders associated with this condition.
However, it remains widely used in global
medical literature, as no alternative term
comprehensively describing these pathological
conditions has been proposed.

The prevention of cerebral palsy includes
both antenatal and postnatal measures. This
article examines not only the pathogenetic aspects
of cerebral palsy development but also describes
its primary symptoms. It provides a list of
preventive strategies aimed at reducing the
incidence of cerebral palsy among children, as
well as an overview of physical rehabilitation
programs used for the treatment of affected
patients.
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Cerebral Palsy in Children(CP) Cerebral palsy (CP) is a complex disorder of the central nervous
system that not only leads to motor dysfunction but also contributes to intellectual developmental
delays or abnormalities, speech impairments, and sensory deficits, including hearing and vision
impairments. The significance of this issue is emphasized by its increasing prevalence. Due to the
severe disability it causes, cerebral palsy has a high social impact and remains a major public
health concern [7]. In recent years, cerebral palsy has become one of the most pressing medical
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concerns due to its high incidence rate. The study of this pathology has drawn interest from both
domestic and foreign audiences. Nonetheless, not enough research has been done on the
epidemiology of cerebral palsy. The phrase "cerebral palsy" describes a collection of diseases with
a range of clinical presentations that result from brain injury or insufficient brain development at
various ontogenesis stages. Impaired postural control and involuntary movement dysfunctions are
hallmarks of these diseases, making it difficult to maintain appropriate body posture and voluntary
motor activity.

Progressive hereditary neurological conditions, such as spinal cord injuries, peripheral nerve
damage, and other metabolic abnormalities, are not included in this definition of cerebral palsy
(CP). These conditions can also lead to musculoskeletal dysfunction in children. As of right now,
the word "cerebral palsy™ does not adequately capture the variety and character of neurological
conditions that are linked to this condition. Since no other name has yet been developed that fully
characterizes these clinical states, it is still frequently used in international medical literature. By
placing these conditions into a separate nosological group, it becomes easier to diagnose and treat
cerebral palsy early on and to create organizational strategies that target the condition's social and
medical components.

According to various literature sources, cerebral palsy occurs in 2 to 3.6 cases per 1,000 live births.
Among preterm infants, the prevalence of CP is approximately 1%. The incidence of cerebral palsy
is strongly correlated with birth weight. Among low birth weight neonates, the prevalence can rise
to 25-30%. Multiple pregnancies have been identified as a risk factor for the development of
cerebral palsy. In recent years, despite an increase in the number of infants born with low and
extremely low birth weights due to multiple pregnancies, there has been a decline in the incidenc
Cerebral palsy (CP) is considered a polyetiological disorder. An analysis of the causative factors
leading to CP indicates that in most cases, it is impossible to isolate a single cause, as multiple
adverse factors frequently coincide during pregnancy and childbirth. Many researchers emphasize
that in 80% of cases, the pathology responsible for CP originates during fetal development in the
womb and is later exacerbated by intranatal complications.

Prenatal risk factors primarily include maternal acute or chronic illnesses, particularly:
v Hypertension

v" Congenital or acquired heart defects

v' Anemia

v Obesity

Diabetes mellitus In recent years, infections during pregnancy, particularly those of viral origin,
have been recognized as a major contributing factor in the etiology of CP.e of CP within this
population [3]. The pathophysiological basis of cerebral palsy (CP) is brain damage occurring at
a specific stage of development. As a result, pathological muscle tone (primarily spasticity)
develops, leading to impaired formation of corrective reflex chains while postural reflexes remain
intact.

The timing of the pathological insult is the main factor that separates cerebral palsy from other
central brain paralyses. Prenatal and neonatal variables have different effects on brain damage in
central paralysis. Eighty percent of instances of cerebral palsy, however, are thought to be caused
by brain injury that happened during fetal development and was subsequently made worse by
intranatal causes.
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More than 400 biological and environmental factors that can influence normal fetal development
have been identified, although their exact role in CP pathogenesis remains incompletely
understood.Prenatal Causes of Cerebral Palsy

The main fetal risk factors contributing to CP development include:
» Maternal acute or chronic extragenital diseases, such as:
oHypertension

oCongenital heart defects

Anemia

0Obesity

oDiabetes mellitus

oThyroid disorders

Medication intake during pregnancy

Occupational hazards

Alcohol consumption

ERNEENERN

Chronic stress and psychological disorders

v" Fetal imbalance due to intrauterine disturbances

Infectious factors, particularly viral infections, also play a significant role in fetal brain damage.
Additional Perinatal Risk Factors: fetal circulatory abnormalities; uterine hemorrhage

ABO or Rh factor mismatch-related maternal-fetal blood incompatibility; placenta previa or
placental abruption [5]

Additional Risk Factors for Pregnancy Placenta previa or placental abruption; fetal circulatory
abnormalities; uterine hemorrhage; and maternal-fetal blood incompatibility brought on by an
ABO or Rh factor mismatch [5].

Numerous of these factors cause abnormalities in maternal-fetal blood circulation, which in turn
causes oxygen deprivation (hypoxia) and fetal brain injury throughout the prenatal period. In the
end, this may lead to structural defects in embryonic development due to inefficient acid and
protein synthesis. Issues that Arise During Childbirth Cerebral palsy (CP) risk is greatly increased
by a number of prenatal problems, such as: « Weak uterine contractions ¢ Prolonged or abrupt
delivery ¢ Cesarean section Premature amniotic fluid rupture, which results in dry labor; breech
presentation; prolonged fetal head compression in the delivery canal; and multiple pregnancies,
which are linked to an increased risk of cerebral palsy

Role of Birth Asphyxia in CP Development Until recently, birth asphyxia was considered the
primary cause of neonatal brain injury leading to CP. However, an analysis of the medical history
of newborns who experienced asphyxia at birth revealed that in 75% of cases, these infants had
been exposed to prenatal risk factors, primarily chronic intrauterine hypoxia [12]. Although there
is a significant causal relationship between birth asphyxia and subsequent psychomotor
impairment, this relationship is not absolute.

Role of Mechanical Trauma in the Etiology of Cerebral Palsy (CP)

A critical factor in the development of cerebral palsy is mechanical trauma to the fetus, which
leads to intracranial injuries such as:

v Brain compression
v Necrosis and damage to the medulla oblongata
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v" Tissue rupture and hemorrhages within the meninges and brain structures
v" Disruptions in dynamic motor activity

However, healthy deliveries, particularly when fetal developmental abnormalities are present, can
also result in birth trauma in addition to pathological labor.

Hereditary and Genetic Contributions to Cerebral Palsy It is still unclear how genetic defects and
inherited predispositions contribute to the pathophysiology of cerebral palsy.

In many cases, an undiagnosed genetic syndrome underlies the clinical presentation of CP,
particularly in ataxic and dyskinetic forms of the disorder. Risk Factors and Diagnostic
Approaches

The following are considered risk factors for cerebral palsy (CP):
Absence of perinatal risk factors despite disease progression.
Loss of previously acquired motor skills.

Recurrent hemiplegic episodes.

Unexplained early childhood deaths within the family.

NN

Presence of multiple congenital anomalies in the child.

In such cases, mandatory neuroimaging (brain MRI) should be performed, along with a
consultation with a genetics specialist, followed by additional laboratory investigations.

Testing for Genetics and Coagulation

» When hemiparesis or localized stroke-like symptoms occur, a thorough assessment of
coagulation factors ought to be carried out.

» Blood coagulation disorder-related genetic polymorphisms should also be evaluated.

Thorough Evaluations for Kids with CP Multidisciplinary assessments are necessary for all
children with cerebral palsy in order to evaluate:

v Visual and auditory deficits.

v Delays in cognitive and speech development.

Nutritional and feeding difficulties.

Screening for Inherited Metabolic Disorders

v"In addition to specialized biochemical tests, imaging of internal organs is recommended.
v" This includes ultrasound and MRI of internal organs, depending on clinical indications.

Differential Diagnosis Considerations If the "floppy infant syndrome™ dominates the clinical
picture (e.g., persistent hypotonia, resistance in passive movements, hypermobility of joints, and
delayed motor development), then CP must be carefully differentiated from hereditary
neuromuscular disorders [4,5].
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Table 1 presents the primary pathogenic mechanisms involved in the clinical manifestations of
cerebral palsy.

Clinical Symptoms of Cerebral Palsy at Different Stages Primary Clinical Symptoms Secondary
Clinical Symptoms Tertiary Clinical Symptoms Muscle weakness Muscle contractures Gait
disturbances Muscle spasticity Muscle co-contractions Impaired functional adaptation Muscle
imbalance Joint dislocations Ineffective compensatory mechanisms Pathological motor activity
(hyperkinesia) Progressive skeletal deformities Reduced motor activityPrevention of Cerebral
Palsy (CP) The prevention of cerebral palsy (CP) includes both antenatal (before birth) and
postnatal (after birth) measures.

Prevention of Antenatal (Prenatal)

Enhancing the physical well-being of mothers is the main goal of antenatal preventative measures.
Preventing issues related to gynecology and obstetrics.

Lowering the chance of difficulties from pregnancy and preterm birth.

Prompt identification and management of infections in mothers.

Encouraging both parents to lead healthy lives.

Prompt detection of deliveries at high risk and appropriate labor control.

NN

Reducing the possibility of brain damage to the newborn during birth.

Finding specific brain lesions that contribute to the development of CP in unilateral CP patients
requires the detection of hereditary coagulopathies in neonates.

Prevention Strategies during the Postpartum Period The two main components of postnatal
prevention are intensive newborn care and early risk assessment. Optimizing neonatal respiratory
treatment to lower the risk of bronchopulmonary problems is one of the most successful tactics.

» The early detection of risk factors in infants so that focused preventative measures can be
implemented.

» To avoid perinatal problems, maternal extragenital illnesses should be diagnosed and treated
promptly.
To guarantee safer delivery, obstetric care should be improved.

» MRI or CT scans should be performed at birth for high-risk babies because motor deficits
usually show up by the end of the first year of life.

» Steer clear of needless labor acceleration unless it is medically required.

» In order to avoid fetal hypoxia and delivery trauma, a cesarean section may be considered in
cases of dysfunctional labor, particularly before to 37 weeks of gestation.

Many experts concur that putting these techniques into practice can greatly lower the likelihood
of CP-related problems.

Cerebral palsy (CP) treatment and physical rehabilitation

1. Enhancing blood circulation and metabolic processes in the afflicted areas, as well as
promoting general health and physical endurance, are the main objectives of physical
rehabilitation for people with cerebral palsy.

> Prevent adhesions between tissues and nerve cells; reduce metabolic and neurovascular
diseases.

Avoid the recurrence of muscle and fixation contractures.
» Strengthen weakened muscles.
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» Enhance motor coordination and functional recovery.

Preventive Measures for Cerebral Palsy

» Corticosteroid use is associated with an increased risk of CP.

» Intensive prevention of hyperbilirubinemia is essential to reduce the risk of dyskinetic CP.

Optimizing functional outcomes and reducing disease progression are the goals of comprehensive
early intervention programs.

Table 2: Rehabilitation Program for Children with CP Based on Neurological Symptoms

(The table will list particular rehabilitation techniques designed for various neurological
conditions.)The picture depicts problems associated with children's cerebral palsy (CP) and the
appropriate ways to address them. Let's examine each facet in greater detail:

1 Pathological Reflex Activity

v" Reducing pathological motor activity

v Developing and adapting normal movements

v" Neurological treatment

2 Balance Disorders

v" Use of biofeedback technologies and computer simulations
3 Muscle Spasticity

v" Heat therapy and vibration-based physiotherapeutic methods
v Muscle relaxation through pharmacological agents

v" Surgical or other therapeutic interventions

4 Reduced Muscle Strength and Endurance

v" Physiotherapy (targeted rehabilitation exercises)

5 Lack of Motor Activity

v' DDT (Dynamic Differential Therapy)

v Motor skill-enhancing activities (swimming, cycling, etc.)

6 Sensory Disorders

v Dynamic proprioceptive correction (sensory adaptation exercises)
v' Physiotherapy (massage, kinesiotherapy)

festations of CP.)

Rehabilitation Program for Children with Cerebral Palsy (CP)

The rehabilitation program depends on the dominant functional impairments in children with CP.
Specialists must analyze each patient's range of motion and muscle strength to determine measures
that enhance motor function.

When designing an exercise program for CP patients, special attention should be given, as their
exercises require greater effort than voluntary muscle movements.

Cognitive and Sensory Development

Children with CP often experience cognitive deficits, which can be addressed through targeted
exercises. Sensory and perceptual impairments—particularly visual and tactile processing
iIssues—can be corrected with specialized training programs.
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Key Goals of the Correction Program:

v Reducing pathological reflexes

v Enhancing muscle strength

v" Developing postural control

v Improving rhythmic movement execution

Therapeutic physical training incorporates fundamental and essential principles of rehabilitation
therapy.

Guidelines for Therapeutic Gymnastics:
1. Sequence and Regularity — Exercises should be structured and consistently applied.

2. Adjustment to the Child's Age and Cognitive Development: The curriculum ought to be
customized based on the child's age, degree of intelligence, stage of the illness, and severity.

3. Gradual Increase in Physical Load: Exercise intensity needs to be gradually increased and
properly controlled.

Exercise Structure and Fundamental Techniques for Children with Cerebral Palsy (CP)
1. Stretching exercises: These improve range of motion and relieve tense muscles.
2. Sensory Stimulation Exercises: Improve neuromuscular control and muscle sensitivity.

3. Muscle Strengthening Exercises: Build up the particular muscle groups that are in charge of
movement.

4. Neuronal Sensitivity Stimulation: Enhance the functionality of nerve tissue by engaging in
specific activities.

5. Agonist and Antagonist muscular Group Coordination: Encourage balanced muscular growth.
Endurance Training: Preserve your body's general endurance and efficiency.

7. Tension-relieving and spasm-relieving exercises: These aid in muscle relaxation, convulsion
reduction, and stiffness relief.

8. Gait Training: Enhance your ability to walk and your sense of sight.

9. Balance and Strengthening Exercises: To improve stability and postural control, use weighted
movements and sloping surfaces.

10. Progressive Strength Training: To improve muscle strength, progressively increase the
difficulty and intensity of your workouts.

In conclusion

Because of its rising incidence, cerebral palsy has emerged as a critical medical concern. The
creation of preventative and rehabilitation programs depends on an understanding of the etiology
and pathophysiology of cerebral palsy.

The following are common clinical symptoms:
Disorders of coordination Increased muscle tone (spasticity)

Causes and Prevention of Muscle Weakness and Tremors ¢ Pregnancy-related illnesses and bad
habits ¢ Birth complications ¢ Congenital abnormalities

Both parents should have healthy lifestyles and expecting mothers should receive routine medical
attention in order to prevent cerebral palsy. Improving patient outcomes requires a thorough
rehabilitation strategy.
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