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A b s t r ac t
Introduction: Cerebral palsy (CP) is the principal cause of disability in children. It is a neuromuscular disease that occurs due to the lesion in
the infant’s cerebral motor cortex that is acquired before, at, or within 5 years of birth.
Aim and objective: The purpose of this review is to inform the persons who are working on rehabilitation services, doctors, and well-wishers
of disabled children to reduce their problems by diagnosing the type of CP and by using suitable bioactive molecules, antioxidants, chemicals,
and different therapies.
Materials and methods: Eligible articles of various journals which are obtained from the Internet were studied very carefully to establish the
results of types, risk factors, diagnosis, and the management of CP.
Results: Total 76 reviews or research-based journal articles were reviewed. Among them, 28 were correlated with diagnosis, 7 were related with
risk factors, 6 were associated with diagnosis, 20 were linked with the prevention, and the rest 15 articles were connected with the introductory
part of CP.
Conclusion: The findings of this article emphasize describing the types, risk factors, types, correct diagnosis methods, and treatment processes
of CP.
Keywords: Antioxidants, Cerebral palsy, Diagnosis, Paralysis, Therapy.
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I n t r o d u c t i o n
Cerebral palsy (CP) is an umbrella term that covers a broad area
of cerebral disorders which is the result of motor impairment that
occurs in childhood. For the convenience of application, this term
is used for a group of motor disorders of central origin defined by
clinical explanation.1 It is one of the most frequently recorded causes
of early death.2 It is a neurodevelopmental disorder that may occur
during the development of the fetus, during or after birth. This is
characterized by abnormalities of muscular tonicity, fine motor
skills, gross motor skills, and causes injury to the progressing brain.3
Disturbances in the walk, cognition, growth, sense, etc., are also
found in the patients suffering from this disorder.4 The first medical
description of CP in the ancient world was made by Hippocrates
in his work “Corpus Hippocraticum”.5 Enormous study of CP was
conducted in the 19th century by William John Little and after that
spastic diplegia was named as “Little’s disease”.5 From German
zerebrale Kinderlahmung which means cerebral child-paralysis,
William Osler has first named this disorder as “cerebral palsy”.6
The signs and symptoms alter among people and over time.7 The
children suffering from CP are frequently exhibited cognitive and
sensory impairments, epilepsy, and nutritional deficiencies. The
patient may be suffering from different types of problems with
sensation, vision, hearing, swallowing, and talking.7 The babies
with CP mostly do not roll over, sit, creep, or walk as similar as other
children can do of the same ages.7 With the other symptoms which
occur one-third of the persons suffering from CP consist of seizures
and trouble with thinking or reasoning.7 The study of Odding et al.8
expresses that this disorder is strongly associated with hemiplegia
and diplegia. It is the commonest physical disability in the early
days of life which takes place in 2.0–2.5 numbers among 1,000
live births.9 Prevalence of CP is significantly connected with lower
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education status and it has been suggested to be less common
in high-income countries than the low-income or middle-income
countries.10 Populations with high income have revealed a reduced
life expectancy in children with CP, predominantly in children with
severe motor and eating impairments and a decreased occurrence
with age has been observed in China and India.10–12 Only about
a 40% chance of living to age 20 of a child of 2-years-old who is
suffering severe CP in respect to a child of mild CP whose chance
is 99%.2 The diagnosis of CP in contrast includes metabolic and
genetic disorders.4 Blair and Watson expressed that the definition
of CP is determined depending on the three general characteristics
like body movement or posture disorder, static abnormality in the
brain, and acquired brain disorder in early life.13 Though, these
characteristics do not indicate the properties like the strength of
the movement disorders, static nature of the cerebral abnormality,
the age when the abnormality takes place, and the age before
which CP was not detected.13 The most important risk factors are
low birth weight, intrauterine infections, and multiple gestations
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for this disorder.14 Cerebral palsy has a significant impact on the
well-being of a family and societal health care costs.15

T yp e s

of

C e r e b r a l P a l s y

Three main types of CP are spastic, dyskinetic, and ataxic type.16
But based on the motor disability, the CP is divided into four main
categories, namely spastic (pyramidal), athetoid or dyskinetic,
ataxic, and mixed form.17 If different types of characteristics of
all three main types of CP are present in an individual then it is
considered as a mixed type of CP. The most common type of this
disorder is spastic type16,18 followed by athetoid or dyskinetic,
and ataxic type of CP.16 According to spastic CP is affecting
approximately 87% of children with CP.16

Spastic (Pyramidal) Cerebral Palsy
Spastic type of CP is very common among patients who are
suffering from CP.19 The patients with spastic CP are hypertonic
with stiff, tight muscles which cannot relax in some parts of their
body and the affected joints can become rigid in their body which
provides difficulty to move.20–22 Hip adductor spasticity leads to
discomfort, stiffness, and difficulties in doing physical activities
such as sitting, transfer, and walking.19 Reduced volume of muscle,
cross-sectional area, muscle length, and increased subcutaneous
fat is found in the children suffering from spastic diplegic CP with
gross motor function classification system II significantly compared
with typically developing children.20 The diagnosis of this disorder
in the early stage still remains a challenge. In the case of infants,
lesions in the corticospinal tract play a vital function in a motor
impairment which is related to spastic CP with periventricular white
matter injury.23 People who are suffering from spastic CP struggle
to control their movements, drink, eat, and speak.24,25 Walk with an
abnormal gait, like walking depending on their toes instead of on
their flat feet in many people with such disorder.26
Spastic CP has been split into three categories:
•

•

•

Spastic hemiplegia: In this type of CP, the leg, arm, and hand are
on one side of the body.27 Spastic hemiplegia or unilateral CP is
the state of a person where muscle control and function on one
side of the body of the patient is affected. The children of this
disorder facing difficulties while using their hands collectively
secondary to troubles that occur in the developing fetal or
infant brain.28
Spastic diplegia: Spastic diplegia is the most common form of
CP which is found in the world.29 Muscular rigidity, primarily in
the legs is common in the disorder. 30 It presents a symmetric
association of the lower limbs and upper limbs. Problems
with motor control, spasticity, and balance which lead to gait
abnormalities are frequently experienced by children with
spastic diplegia.31
Spastic quadriplegia: Most severe type of CP. It onsets when
there are major malfunctioning of the brain. 32 In children
with spastic quadriplegia, also described as “whole body
involvement”, spasticity can interfere with motor activities,
is involved in the development of deformities, and adversely
impacts care, positioning, and comfort. 33

Athetoid or Dyskinetic Cerebral Palsy (ADCP)
This type of CP is the second most common type of CP after the
spastic forms. 34 It occurs due to the malformation or damage
extrapyramidal tracts in the basal ganglia or the cerebellum and
is frequently related to severe handicap in movement and its

treatment is very tough.34,35 Athetoid or dyskinetic cerebral palsy
is characterized by irregular postures or movements related to
impaired tone regulation or movement coordination. 34 It is also
associated with various motor disorders which are characterized by
alterations in muscle tone and posture, with an altering element of
involuntary movements.36 Two major movement disorders namely
dystonia and choreoathetosis occur at the same time in most cases,
although some differences may occur.37

Ataxic Cerebral Palsy
Ataxic CP refers to a lack or loss of coordination in movement caused
due to damage to cerebellar structures and is different from the
other types of CP, namely spastic CP (damage to cortical motor
areas and underlying white matter) and athetoid CP (damage to
basal ganglia).38 This is related to the injury or dysfunction of the
cerebellum or its afferent and efferent projections. 39 This type of
CP accounts for 5–10% among all types of CP and approximately
50% of ataxic CP is inherited as an autosomal recessive trait.40 Ataxic
diplegia and simple ataxia are the further subdivisions of ataxic
CP which are characterized based on the presence or absence of
spasticity in the lower limbs.41 Cerebellum is very much significant
for the coordination of muscular activities and body balance, so
the patients with ataxic CP experience problems in coordination,
specifically in their arms, legs, and trunk due to damaged
cerebellum. Decrease muscle tone also occurs due to ataxic CP.42

E t i o lo g y
P a l s y

and

R i s k F ac to r s

of

Cerebral

Etiology of children CP can be resolute by looking back in some
children includes multiple etiological factors which are related with
parental, intrapartal, and postnatal causes which are as follows.43–49

Prenatal Causes
•
•
•
•
•
•
•
•
•

Diseases like hypothyroidism, diabetes, viral illness, preeclampsia,
etc., of the mother during pregnancy.
E s t a b l i s h e d i n b o r n i n f e c t i o n s l i ke toxo p l a s m o s i s ,
cytomegalovirus, rubella, herpes simplex, and others.
If CP is present in brother-or-sister.
Inherited disorders.
Cerebral anomalies.
Vascular blockages lead to the formation of intrauterine brain
ischemia.
Rh dissimilarity of the blood of mother and fetus.
Pregnancy multiple times.
Premature birth of a baby.

Intrapartal Causes
•
•
•
•
•
•

Intrapartal hypoxia of the brain.
Hypoxemia (asphyxia, apnea, respiratory insufficiency).
Asystole, bradycardia, heart failure, circulatory failure in the
sepsis, or other causes which leads to intrapartal brain ischemia.
Bleeding inside the cranium.
Hypoxic-ischemic encephalopathy.
Focal periventricular leukomalacia.

Postnatal Causes
•
•
•

Necrosis of subcortical cerebral region.
Neonatal hypoglycemia.
Encephalitis.
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•
•

Problems of acute metabolic crisis like hyperbilirubinemia,
hypoxia, hypernatremia, and dehydration.
Standardized brain hemorrhage (traumatic and nontraumatic).43–49

D iag n o s i s

of

C e r e b r a l P a l s y

After the first or second year of birth, CP usually is diagnosed. The
early detection and diagnosis of CP comprise numerous measures of
the underlying brain abnormalities and their neurodevelopmental
consequences.50 Different types of CP are often diagnosed based
on the study of unusual muscle tone or posture, delayed motor
milestones, or the occurrence of gait abnormalities in young
children, which vary from mild, i.e., from toe-walking, to severe,
which means crouched, internally rotated gait. 51 Brain imaging
tests, such as computed tomography (CT scan)52 or magnetic
resonance imaging (MRI),53 electroencephalogram (EEG),54 genetic
testing,55 or a combination of these are suggested by specialists to
detect different types of CP.

Prevention

of

C e r e b r a l P a l s y

Caffeine is a type of therapy that is capable to decrease the risk
of CP in the preterm infants of a multicenter trial, but postnatal
steroids, which are used in them to reduce lung inflammation and
to diminish the risk of bronchopulmonary dysplasia, increases the
risk of CP.56 The risk of CP is extremely reduced in infants with low
birth weight due to the administration of caffeine. 57 Dipeptide
amides and peptidomimetics compounds which are built on l-Nω
-nitroarginine scaffold compounds can distribute readily to the
fetal brain inhibit NOS activity and decrease NO concentration and
show a significant defense to the fetal rabbit kits from the hypoxiaischemia induced phenotype of CP.58 The antioxidant melatonin
has very effective to reduce the formation of free radicals in acute
neonatal hemorrhagic brain injury which leads to the onset of
mental retardation and CP.59 Inhalation of hydrogen gas is a very
successful strategy to protect the brain of an infant from the posthemorrhagic reverberations of brain atrophy, mental retardation,
and CP.60 The result of multiple interacting risk factors instead of a
single reason is CP and the administration of antenatal magnesium
sulfate alone in preterm infants can prevent all cases of this illness.
The primary prevention of CP in preterm infants who are <34 weeks
of gestational age could be done by the use of this drug.61
Perinatal white matter injury or periventricular leukomalacia
is a major cause of CP located in the survivors of premature
infants.62 Agomelatine (S 20098) is a melatonin derivative which is
conducting its function through melatonin receptors.63 The study
of Gressens et al. concludes that it is a new promising drug to
treat human periventricular leukomalacia and on neuroplasticity,
it has beneficial effects.63 Cell-based therapy by oligodendrocyte
precursor cell (OPC)-transplantation demonstrates a potential
protective effect on a subchronic model of periventricular
leukomalacia. Investigation of Girard et al. showed that systemic
administration of interleukin-1 receptor antagonist (IL-1Ra) has
therapeutically potential to protect the brain in the animal model
of perinatal brain injury using the insults which are most common
to human neonates, i.e., prenatal exposure to inflammation and/
or postnatal hypoxia-ischemia (HI).64 The findings of Wei et al.
suggest that bioactive factors like IGF‐1 and BDNF are secreted by
adipose-derived stem cells (ASCs), which protect the neurons of
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neonatal rats against brain damage induced by hypoxic ischemia
in both in vitro and in vivo.65 The observations of Fantacci et al.
expressed that the administration of neurotrophins, like nerve
growth factor (NGF), brain-derived neurotrophic factor (BDNF),
and glial-derived neurotrophic factor (GDNF), participate a crucial
role in the development, differentiation, and active existence of
the nerves of the central and peripheral nervous system, seem to
be effective in helping to prevent neuronal loss and brain damage
after hypoxic-ischemic brain injuries which may lead to CP.66
The first-line medication to combat dystonia in people with
CP is the oral administration of trihexyphenidyl, often used by
clinicians.67 The study of Li et al. expressed that lithium mitigates
brain injury by reducing apoptosis and autophagy after neonatal
hypoxia-ischemia. Hypoxic-ischemic encephalopathy is related
to the progression of CP and cognitive disability later in life.68
Allopurinol is a xanthine oxidase inhibitor that reduces the free
radical formation and counteracts hypoxia-reperfusion brain
damage. Maternal administration of allopurinol just earlier to
delivery both in animal and human studies of suspected intrauterine
hypoxia suggest it counteracts hypoxic-ischemic encephalopathy.69
Administration of atropine sulfate sublingually suggests it is very
much effective to treat drooling in children and adolescents with
CP.70 Treatment of botulinum toxin type A to the patients who
are suffering from hemiparesis and spastic paraparesis shows
improvement by increase arches of mobility and functionality of
the gait of the patients.71
A study by Gonnade et al. suggested that both the botulinum
toxin type A and phenol protect children who are suffering from
CP but phenol is comparatively safe and cheap.72 Botulinum
toxin type A in combination with physical and occupational
therapy and neuromuscular electrical stimulation shows the
advantageous result to the spastic upper limb of children with
CP.18 Hippotherapy affects the body functions, activities, and
participation of the children suffering from CP and positively
affects gross motor function and balance to them on different
functional levels. 73 Neurodevelopmental treatment-based
posture and balances training for 8 weeks protect the children
with diparetic and hemiparetic CP by improving the functional
motor level and functional independence by improving postural
control and balance.74 Orthotic devices which are called ankle-foot
orthoses (AFOs) are used the children who are suffering from CP
to standardize the walking pattern of children with CP. A target of
orthotic supervision is to facilitate a more common walking pattern
by positioning the joints in a suitable arrangement to trim down
pathological response or spasticity. So, the use of unambiguous
types of AFOs advances gait parameters, including ankle and
knee range of motion, speed of walking, and the length of step
and they decrease energy utilization in the suffering children with
spastic CP.75

C o n c lu s i o n
Cerebral palsy is a group of nonprogressive disorders, affects body
movement and posture. It occurs during embryonic development or
in early life. Types of this disorder with their diagnosis, risk factors,
and treatment procedures are recapitulated in this review paper.
Involvement approaches, hippotherapy, neurodevelopmental
treatments, stem cell therapy, use of magnesium sulfate, allopurinol,
melatonin, etc., appear promising to combat the problems which
arise due to CP.
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