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Abstract:

Cerebral  palsy  is  a  wide  group  of  diseases  whose  common  feature  are  motor  disorders.
Patients affected by this condition show abnormalities of movement and posture. 

Various possible causes of damage were identified. Hypoxia, ischemia, infection, injury and
congenital defects are one of the conditions that increase the risk of the disease. The first signs
of cerebral palsy noted by parents are: incorrect head and torso stabilization, inability to sit
and walk at the right age. There are currently no treatments available that would indicate good
efficacy.  .  In  recent  years,  stem  cell  therapies  have  enjoyed  considerable  interest.  The
encouraging results of many preclinical  studies have indicated that stem cell  therapy may
have benefits in neonatal diseases. 

Despite many encouraging reports, data on the effectiveness of stem cell therapy in cerebral
palsy are still insufficient.  Scientists should continue to research the success of the therapy.
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Cerebral palsy is a wide group of diseases whose common feature are motor disorders.
The illness is caused by damage to brain tissue during its early development. Patients affected
by this condition show abnormalities of movement and posture. The group of children with
cerebral  palsy is very diverse.  Some of patients  have only minor motor disorders such as
unstable  walking  corrected  by  specialist  footwear,  however  some  require  equipment  to
replace independent movement [1].

This neuromuscular disease is caused by injury in infant’s brain [2]. Damage occurs
before the birth of the child. Most often this happens during delivery or shortly after birth. It is
hard to estimate which factor specifically cause a brain damage, though its action leaves a
mark in the form of scars in the nervous tissue.  Various possible causes of damage were
identified.  Hypoxia,  ischemia,  infection,  injury  and  congenital  defects  are  one  of  the
conditions that increase the risk of the disease. Symptoms of the condition at the beginning
are difficult to observe.  They increase in intensity with the child's age. The first signs noted
by parents are: incorrect head and torso stabilization, inability to sit and walk at the right age.
Inappropriate muscle tone should also get the attention of both doctors and parents. Other
symptoms  that  may  indicate  cerebral  palsy  include:  improper  positioning  of  the  child,
spontaneous motor different from peers, abnormal reflexes and fixed asymmetry. Very often
children affected by cerebral palsy are accompanied by other diseases. This group of patients
require  multi-specialist  medical  care  and  extraordinary  supervision.  Hearing  and  sight
impairment, intellectual disability, seizure disorders, pain or feeding problems may also occur
with cerebral palsy [1].

Brain tissue in the course of the disease is irreversibly damaged. There are currently no
treatments available that would indicate good efficacy. We do not have adequate medicines
that could undo damage in brain tissue. Some plasticity of the child's brain is used during
therapy. The effects of the treatment used depend primarily on the severity of the disease. The
better the brain function is preserved, the better the response to treatment. Therapy is based
primarily on various forms of rehabilitation. In the case of increased muscle tone, injections
containing botulinum toxin are used [1]. 

Due  to  the  fact  that  cerebral  palsy  is  an  incurable  disease,  research  is  constantly
ongoing  on  new  therapeutic  options.  In  recent  years,  stem  cell  therapies  have  enjoyed
considerable interest. Stem cells are characterized by the ability to differentiate into specific
cell types.  Therefore scientist began to examine their effectiveness in the case of cerebral
palsy. From these cells specific cells can be formed for tissues in which there is a need for
constant production of new cells e.g. bone marrow, intestine or epidermis. They are capable
of a countless number of divisions. They are the starting point for the formation of all body
tissues. Stem cells are found in human body during his entire individual life. Their presence is
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found in peripheral blood and umbilical cord blood, as well as in some tissues such as nerve
tissue  and  retina  [3].  Cells  derived  from umbilical  cord  blood  have  greater  proliferative
dynamics compared to stem cells obtained from an adult from bone marrow or peripheral
blood [4]. Currently, stem cells are used to treat diseases such as Fanconi anemia or chronic
myelogenous leukemia [3]. 

The  encouraging  results  of  many  preclinical  studies  have  indicated  that  stem cell
therapy may have benefits in neonatal diseases. In the case of cerebral palsy, the impact of
mesenchymal stromal cells (MSC) was studied [5] Application of  MSC in animal models of
intraventricular  hemorrhage increases  behavioural  outcomes and improves  development  of
oligodendrocytes.  Reduction of inflammation was also observed [6, 7]. What is more it has
been shown in human studies that cord blood stem cells are safe to administer. Improvement
of motor symptoms were observed for up to two years after administration [5,8]. The main
purpose of using stem cells  in the treatment  of cerebral palsy is  to use their  regenerative
capacity to rebuild damaged brain tissue. Scientist have tested numerous techniques of cell
delivery  in the patients with different course of illness and etiologies of the disease [9]. Some
of researchers estabilished that patients who are in acute phase of cerebral palsy e.g. with
hypoxic-ischemic  brain  injuries  may  have  better  response  to  the  treatment  due  to  the
occurrence  of  the  chemotactic  signals  and  higher  vascular  permeability  [9].  It  was  also
observed that the use of therapy at a young age gives better results [10]. Some studies have
also shown the effect of stem cells on processes such as loss motor control, speech control,
muscle tone disorders and cognitive problems [11]. 

Previously available therapy methods focus mainly on relieving symptoms. Stem cell
therapy gives a chance to repair brain damage. Despite many encouraging reports, data on the
effectiveness of stem cell therapy in cerebral palsy are still  insufficient.  Scientists should
continue to research the success of the therapy. It is crucial to estimate the advantage over any
potential  therapy risk. Cerebral palsy as a incurable disease is a huge burden for both the
patient and his family. Improving the quality of life of patients should be a priority.
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