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Introduc?on  

Cerebral palsy (CP) is a neurodevelopmental condi0on that affects 

muscle tone, movement and motor skills. This is not a single disease but 

rather a heterogeneous clinical syndrome resul0ng from injury to the 

developing brain. Although the disorder itself is non-progressive, the 

clinical expression changes over 0me as the brain matures (1).  

The current defini0on of CP, as adopted by the Interna0onal consensus 

in 2005 is (2) ‘Cerebral palsy describes a group of permanent disorders of 

the development of movement and posture, causing ac8vity limita8on, 

that are a9ributed to non-progressive disturbances that occurred in the 

developing fetal or infant brain’. The motor disorders of CP are oOen 

accompanied by disturbances of sensa0on, percep0on, cogni0on, 

communica0on, and behavior, by epilepsy and by secondary 

musculoskeletal problems. 

Basically, it is a sta0c encephalopathy with a delayed developmental 

presenta0on. Although it may appear to worsen, changes are actually 

the result of the deficits becoming more obvious as the child grows and 

matures over 0me. The area of the brain affected or damaged is directly 

reflected by the resul0ng disabili0es. Although it is a motor disorder, it 

also can be associated with addi0onal developmental disabili0es, such as 

cogni0ve impairment, depending on the degree of brain damage that 

has occurred. There is no cure for this life0me condi0on, but therapy, 

educa0on, and technology can maximize each child’s poten0al by 

improving func0onal abili0es and quality of life (3). 

CP is characterized by heterogeneity in risk factors, underlying specific 

e0ology, clinical features, severity of func0onal limita0ons, associated 
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and secondary condi0ons, treatment op0ons, and evolu0on of the 

condi0on over the lifespan of the individual (4). The prevalence of CP for 

all live births ranges from 1.5 to 3 per 1,000 live births, with varia0on 

between high income and low to middle income countries and 

geographic region (5). Because, in many infants and children, abnormal 

neuromotor findings tend to resolve within the first few years, especially 

during the first 2–5 years, of life, the reported prevalence of CP tends to 

be higher during infancy. Although prematurity and low birthweight are 

main risk factors for CP, mul0ple other factors are also associated with or 

poten0ally increase the risk for CP (6). 

In this short review, we will demonstrate the e0ology, risk factors, clinical 

features, diagnosis and possible therapeu0c strategies of the cerebral 

palsy.  

Prevalence  

Es0mates of CP prevalence in the 21st century, however, reveal a mixed 

picture. During the first decade of the century, es0mates of CP 

prevalence were generally higher than in the 20th century in high-

income countries (HICs). In the USA, prevalence es0mates increased 

from 2 to as high as 3 cases per 1,000 live births between 2002 and 

2012, although the most recent of these surveys showed a slight decline 

to 2.9 per 1,000 8-year-old children in 2010 from 3.5 in the same 

surveillance area in 2006. However, studies in Australia, Europe, Canada, 

Sweden and Japan have provided evidence for a declining prevalence of 

CP over 0me, mostly among low-birthweight and preterm infants (7). In 

China, a decline from 1.6 to 1.25 cases per 1,000 children between 1999 

and 2017 has been reported, although ascertainment methods for these 
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reports might have differed from the long-standing registers used in 

Australia and Europe (8). 

E?ology 

The etiology of CP is very diverse and multifactorial. The causes are 

congenital, genetic, inflammatory, infectious, anoxic, traumatic and 

metabolic. The injury to the developing brain may be prenatal, natal or 

postnatal. As much as 75% - 80% of the cases are due to prenatal injury 

with less than 10% being due to significant birth trauma or asphyxia (9). 

According to study conducted in 2016, The most common e0ologies 

included intrapartum hypoxic events (18%), prematurity (15%) and 

postnatal infec0ons (15%), followed by focal ischemic stroke (10%) and 

prenatal infec0ons (10%).  (3%) had cerebral palsy secondary to 

kernicterus and (3%) had congenital brain malforma0ons and the 

remnant percentage where idiopathic (10). Perinatal risk factors include 

multiple pregnancies, with significantly increased risk for CP. Twin 

pregnancies result in a child with CP about 12 times more than a single 

pregnancy, probably related to a low birth rate. Brain hemorrhage during 

delivery, other types of birth trauma, kernicterus, vaginal bleeding on 

admission, placental complications, hypoxia, and anoxia were all 

associated with increased rate of CP. Postnatal causes include head 

trauma, meningitis, encephalitis, and brain infarcts. Genetic causes that 

are known to be a risk factor for CP involve a gene on chromosome 19 
(11). 

Pathophysiology 

During the first trimester of pregnancy until 24 weeks of gestation, the 

development of cortical neurogenesis occurs which is characterized by 

organization, migration, and proliferation of precursor cells of neurons. 
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This can be affected by genetic deficits, infections, or toxic agents 

resulting in malformations like lissencephaly, polymicrogyria, cortical 

dysplasia, and schizencephaly. In the second phase of pregnancy, growth, 

and developmental events like axonal and dendrite growth, myelination, 

synapse formation takes place. At this stage of brain development 

environmental factors like ischaemia, hypoxia is involved and causes CP. 

The CP is the result of impaired and destructive developmental 

mechanisms (12). Interaction of several causal factors causes CP but the 

pathophysiological mechanism is common in CP. Hypoxic–ischaemic and 

inflammatory conditions are the key factors that cause cell death or 

loss of cell processes. They produce pro-inflammatory cytokines in 

excess, cause oxidative stress, modification of extracellular matrix, 

deprivation of growth factors, and excessive release of glutamate 

thus triggering the excitatory cascade reactions. These processes result in 

myelination gliosis defects, degeneration of thalamus involving 

secondary cortical and maldevelopment of thalamus in preterm newborns. 

After any injury, the microglial cells are the first elements that respond. 

These cells mediate neurotoxicity because of the expression of both 

ionotropic and metabotropic, adenosine and glutamatergic receptors 

involved in inflammatory responses (13). Axonal injury and degeneration 

have been observed in the focal necrotic component and the diffuse 

component of human white matter injury. Moreover neuronal death and 

gliosis are common in the subplate, the basal ganglia, and the cerebellum. 

Neuronal loss of GABAergic neurons in the subplate has been noted in 

autopsy studies of human preterm newborns with periventricular 

leukomalacia. Contrary to thalamic and basal ganglia neurons, which are 

vulnerable and often damaged, cortical layer neurons are still immature 

and less sensitive to hypoxic injuries (14). 
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Classifica?on of CP 

The information available to provide an adequate classification of the 

features of CP in any individual will vary over the age span and across 

geographic regions and settings. The role of aging in changing the clinical 

phenomenology of CPhas been little studied, and the possibility of 

classification changes over time cannot be completely dismissed. Table 1 

demonstrate the most common used system of classifica0on (15). 

Table 1. Classifica?on of CP 
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Clinical features 

Seventy to 80 percent of patients with cerebral palsy have spastic clinical 

features. Affected limbs may demonstrate increased deep tendon reflexes, 

tremors, muscular hypertonicity, weakness, and a characteristic scissors 

gait with toe-walking. The athetoid or dyskinetic type of cerebral palsy, 

affecting 10 to 20 percent of patients, is characterized by abnormally 

slow, writhing movements of the hands, feet, arms, or legs that are 

exacerbated during periods of stress and absent during sleep. The rarest 

form, ataxic cerebral palsy, affects 5 to 10 percent of patients and 

predominately impairs balance and coordination. These patients walk 

with a wide-based gait and have intention tremors that complicate 

performance of daily activities requiring fine-motor function (16). 

Intellectual impairment occurs in about two thirds of patients with 

cerebral palsy. About one half of pediatric patients have seizures. 

Children with CP grow less well than their neurologically normal peers. 

The contribution of specific brain injury does not fully explain growth 

faltering in children with CP. The pattern of early growth failure in CP 

suggests chronic undernutrition. Body mass is gradually lost, followed by 

faltering linear growth with subsequent drop-off in head growth (17).  

There are three predominant CP syndromes (spastic, dyskinetic and 

ataxic).  

CP can be classified according to the topographic distribution of motor 

involvement. Motor deficits include (18): monoplegia, diplegia, 

hemiplegia, triplegia, quadriplegia, and double hemiplegia. 

Diplegia is present when the lower extremities are primarily affected, 

although the upper extremities are not completely spared. Spastic diplegia 

is the most common type of CP and is associated with prematurity. The 

periventricular germinal matrix, which is a region of active neuronal 
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proliferation, is particularly susceptible to bleeding and hypoxic ischemic 

injury. Hemiplegia is characterized by involvement of one side of the 

body, with the arm typically more affected than the leg. This is because 

of larger cortical representation (motor homunculus) of the hand and arm 

compared to a smaller leg area. Monoplegia refers to single limb 

involvement. This is usually the result of very mild hemiplegia with arm 

deficits only. when all four limbs are involved, quadriplegia is the 

appropriate descriptive term. This is the most disabling, with 25% of the 

affected children requiring total care. Double hemiplegia refers to the 

child with quadriplegia involving the arms more than the legs with side 

asymmetry (18). 

Management 

The physiotherapist and occupational therapist have central roles in 

enhancing motor control in the child with CP. PT is the mainstay of 

management for the motor deficits in CP, focusing on gross motor skills 

and functional mobility. Positioning, sitting, transition from sitting to 

standing, walking with or without assistive devices and orthoses, 

wheelchair use and transfers, are areas that the physiotherapist works on. 

In clinical practice variations exist in methods of evaluation and in 

treatment decisions; these differ with age, function of the child and the 

family’s needs. Therapeutic methods, frequency and duration of service, 

settings and service delivery system vary. Variations in management 

practices combined with the lack of clear scientific evidence 

demonstrating the benefits of the interventions and poor reporting of 

available research have clinical implications (19). Physiotherapy especially 

when started early in life, is helpful in promoting normal motor 

development, and preventing deformityand contractures. In the young 

child it aims at reducing abnormal patterns of movement and posture and 

promoting the normal ones so as to enable the child to gain maximal 
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functional The most popular traditional method used for the purpose of 

reducing abnormal patterns of movement and posture and promoting the 

normal ones in order to gain maximal functional independence, is the 

Bobath approach, known as NDT. Based on reflex hierarchical theory, 

NDT aims to normalize the muscle tone, inhibit primitive and abnormal 

reflexes and facilitate normal movements (20). The use of botulinum toxin 

type A BoNT-A has become a ‘standard of care’ for children with CP in 

many countries, leading to widespread clinical use and the publication 

and dissemination of consensus statements. The most frequent indication 

for BoNT-A therapy in CP is to treat focal muscle over-activity to 

improve gait and function in children who can walk. Injection of the 

upper limb to improve posture and function is the second most frequent 

indication for BoNT-A therapy in children with CP (21). The only 

indication for BoNT-B is resistance to BoNTA caused by the presence of 

neutralising antibodies. The vast majority of clinical studies in children 

with CP have been with the various preparations of BoNT-A, principally 

onabotulinum toxin A (Botox®) and abobotulinum toxin A (Dysport®). 

Injection of BoNT-A produces a dose-dependent, partially reversible 

chemo-denervation of injected muscle by blocking pre-synaptic release of 

acetylcholine at the neuromuscular junction (22). Intrathecal baclofen 

(ITB) was approved for the treatment of spasticity of cerebral origin in 

1996. ITB was shown to be beneficial in dystonic CP, although not in 

other dyskinetic forms of CP. Further investigation is warranted for the 

effect of ITB in the dystonic CP, including description and assessment of 

dystonic CP. An improvement in the quality of the upper limb function 

was also shown. Improvements in positioning, transfers, dressing, 

toileting/hygiene and comfort were reported; cost-effectiveness of ITB 

was confirmed for carefully selected children with intractable spastic CP 
(23).  Surgery is mainly undertaken on the lower limb, but occasionally in 
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the upper limb. Some children require surgery for scoliosis. 

Physiotherapy is an essential part of post-operative management. Gait 

laboratories are useful in planning the surgical program for children who 

can walk independently or with sticks or walking frames (24). 

Conclusion 

CP is a common neurodevelopmental disorder that affect a lot of 

children around the world. the children live abnormal live because their 

lack motor abili0es and face a lot of hardships socially and mentally and 

they need very special emo0onal and parental support to live normally. 

The need for more aben0on and care for this group increased in the last 

decades and this make an obliga0on for the authori0es to provide 

special centers for CP pa0ents health care and give appropriate training 

for the staffs about how to deal with these pa0ents.  
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