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INFANTILE CEREBRAL PALSY DEVELOPMENT FACTORS
(LITERATURE REVIEW)

Abstract. The term Infantile Cerebral Palsy refers to complex of chronic neurological disorders that occur
during perinatal period because of brain damage. Brain damage can occur in both ante-, intra- and postnatal periods.
There are variety of reasons and it is impossible to specify the main one. Damage often occurs before birth, antenatal,
during the first 6 months of pregnancy. There are at least three reasons for this: Periventricular leukomalacia (PVL).
PVL is a type of lesion that affects alba due to lack of oxygen in the uterus. Abnormal brain development. The lesion
may be due to mutations in genes responsible for brain development, some infections, such as toxoplasmosis, para-
sitic infection, herpes and herpes-like viruses and head trauma. There may be intracranial haemorrhage, when the
foetus has a stroke. Haemorrhage may stop blood flow into the vital tissue of the brain, which may cause tissue
injury or necrosis. Blood may thicken and damage surrounding tissue. According to various data, intrapartum le-
sions, such as birth asphyxia or birth trauma, account for up to 42%. In the postnatal period, brain lesion factors with
development of cerebral palsy are usually considered infectious, less traumatic ones, but some works mention the
hereditary component. Nevertheless, to date, the actiology of this disease has not been fully studied and it is not clear
which pathogenic factors and what conditions lead to cerebral palsy. Therefore, we can state only the multi-actiology
of cerebral palsy and need for greater attention to the study of both biological and environmental factors that have an
impact on foetus and new-born.

Key words: cerebral palsy, antenatal, intrapartum, postnatal period, periventricular leukomalacia, cerebral
accident, hereditary factor.

The term "cerebral palsy" unites a group of different clinical manifestations of syndromes that arise
as a result of underdevelopment of the brain and its damage at various stages of ontogenesis and are
characterized by the inability to maintain a normal posture and perform arbitrary movements [1]. The
definition of cerebral palsy excludes progressive hereditary diseases of the nervous system, including
various metabolic defects, lesions of the spinal cord and peripheral nerves [2]. Cerebral palsy is the most
common cause of disability in children, affecting approximately two out of every thousand live births. The
term "cerebral palsy" refers to a complex of chronic neurological disorders that occur in the perinatal
period due to brain damage [3]. At present, it is clear that the term "cerebral palsy" does not reflect the
diversity and essence of the neurological disorders present in this disease, but it is widely used in the
world literature, since another term that comprehensively characterizes these pathological conditions has
not been proposed to date. The merging of a number of neurological simptomocomplexes in nosological
group allows to adequately plan the organizational actions directed on early diagnostics and treatment of
cerebral palsy on the basis of high medical and social importance of the problem [4].

Population-epidemiological studies show that in industrialized countries, the frequency of cerebral
palsy is 2-2.5 cases per 1000 of population [2-4]. So, in the United States, cerebral palsy affects about
764 000 [5]. Data on the prevalence of cerebral palsy change with the development of medical science.
Some authors [6] note in recent years the tendency to reduce the incidence of cerebral palsy by improving
obstetric techniques, prevention and treatment. Others, on the contrary, believe that for a number of years
the frequency of cerebral palsy in industrialized countries remains stable [7, 8], which is probably due to
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the defeat of the nervous system mainly not during childbirth, but in the prenatal period. However, the
majority of authors claim that the disease began to meet much more often [9-12] and explain this reduced
mortality among preterm and newborn infants with low body weight who have risk of developing cerebral
palsy is highly significant.In the Republic of Kazakhstan there is no clear account of children with
cerebral palsy, not clarified the reasons specific to the region. There are many different opinions about the
etiology of cerebral palsy, and the disease is considered as polyetiological. Analysis of the causes leading
to cerebral palsy showed that in most cases it is not possible to identify one of them, as often there is a
combination of several adverse factors in both pregnancy and childbirth [2]. However, there is a popular
opinion that the causes of cerebral palsy often lie in the intra-natal period, that is, associated with birth
trauma, but the literature and scientific data say the opposite. The ratio of prenatal and perinatal factors of
brain damage in cerebral palsy, according to various authors, varies: prenatal forms of cerebral palsy vary
from 35 to 60%, intranatal - from 27 to 54%, postnatal-from 6 to 25% [2, 13, 14]. According to a number
of authors [14-16], in 80% of observations the brain damage causing cerebral palsy occurs in the period of
fetal development, and subsequently intrauterine pathology is aggravated by intrauterine. However, in
every third case, the cause of cerebral palsy cannot be determined [17-19].

Most often, the damage occurs before birth, that is, antenatal, during the first 6 months of pregnancy.
There are at least three reasons for this.

1. Periventricular leukomalacia (PVL) PVL - it is a type of damage that affects the white matter of
the brain due to lack of oxygen in the uterus. This can happen if the mother has an infection during preg-
nancy, such as rubella or measles, low blood pressure, premature birth, or if she is taking a drug.

2. Abnormal development of the brain. The impaired development of the brain can affect how the
brain communicates with the muscles of the body and other functions. During the first 6 months of preg-
nancy, the brain of the embryo or fetus is particularly vulnerable. Damage may be due to mutations in the
genes responsible for brain development, some infections such as toxoplasmosis, parasitic infection,
herpes and herpes-like viruses, and head injury.

3. Intracranial hemorrhage. Sometimes intracranial brain hemorrhage occurs when the fetus has a
stroke. Bleeding in the brain can stop the flow of blood to vital brain tissue, and this tissue is either dama-
ged or dies. Spilled blood can thicken and damage the surrounding tissue.

Several factors can cause a stroke in the fetus during pregnancy:

* A blood clot in the placenta that blocks blood flow

* Violation of blood clotting in the fetus

* Disorders of delivery of arterial blood to the fetal brain

* Untreated preeclampsia in the mother

* Inflammatory processes of the placenta (chorioamnionitis)

* Inflammatory diseases of the female genital organs

During childbirth, the risk increases due to the following factors:

* An emergency C-section

* Prolonged second stage of labor

* Use of vacuum extraction during childbirth

* Fetal or neonatal heart abnormalities

» Umbilical cord disorders

Anything that increases the risk of preterm birth or low birth weight also increases the risk of cerebral
palsy [20].

More than 400 factors affecting the course of normal intrauterine development are described, the
cause of cerebral pathology in 70-80% of cases is the effect of a complex of harmful factors on the fetal
brain [3]. Intrauterine factors include acute or chronic extragenital diseases of the mother, primarily
hypertension, heart disease, anemia, obesity, diabetes and other [1, 3, 11], occurring in cerebral palsy in
40% of cases [8]. Other"maternal" factors of perinatal risk are taking medications during pregnancy (10%)
[7], occupational hazards (1-2%) [19, 21], parental alcoholism (4%) [11, 19], stress, psychological
discomfort (2-6%) [7, 19], physical injuries during pregnancy (1-3, 88%) [7, 19].In recent years, great
importance in the etiology of cerebral palsy is given to the effect on the fetus of various infectious agents,
especially viral origin [3, 7, 15, 16, 22]. According to Potasmanet al. [26], in 22% of patients with cerebral
palsy (in the control group - in 9%) antibodies to Toxoplasma gondii were found in the blood serum.
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A certain role in the occurrence of cerebral palsy is given to violations of the normal course of preg-
nancy at various stages. There are uterine bleeding, disorders of placental circulation, placental
presentation or abruption [3]. Similar complications of pregnancy occurred in 2-13% of cases [17, 19, 24].
According to the study of A. Spiniollo [28], 17.5% of the surviving children born in women whose preg-
nancy was complicated by premature placental abruption were diagnosed with intraventricular hemorr-
hage, and 11.1% - cerebral palsy.According to some authors, immunological incompatibility of mother
and fetus (ABO-and RH-incompatibility) was the cause of cerebral palsy in 2.0-8.7% of cases [7, 14, 19].

Most of these adverse factors of the prenatal period leads to intrauterine fetal hypoxia and disruption
of utero-placental blood circulation. Oxygen deficiency inhibits the synthesis of nucleic acids and
proteins, which leads to structural disorders of embryonic development. The development of the embryo
in hypoxia may be the main cause of deformities and pathology of fetal development [14].

According to a number of authors, multiple pregnancy has a history in 4% of persons suffering from
cerebral palsy [11]. The incidence in situations with multiple pregnancy is 6-7 times higher than in normal
pregnancy and is 7.1-8.8 per 1000 newborns [26]. The frequency of cerebral palsy in triplets is 28 per
1,000 live births, and in twins-7.3 per 1,000 live births [27]. In multiple pregnancies, the risk of cerebral
palsy for low-weight infants is the same as in low-birth-weight infants born as a result of pregnancy with
one fetus, and vice versa, for children with normal body weight from twins, the incidence of cerebral palsy
is higher than in children with normal body weight born during normal pregnancy (4.2 per 1000 live
births) [28].

Treatment of infertility using reproductive technologies (ART). Most of the increased risk is due to
preterm birth or multiple pregnancies, or both; both preterm birth and multiple births are increasing among
children born with ART [29].

The intranatal risk factors for cerebral palsy include various complications in childbirth, the fre-
quency of which exceeds 40,2% [7, 11, 19]: these are weakness of contractile activity of the uterus during
childbirth (23.6%), rapid labor (4%), caesarean section (11.36%), prolonged labor (24%), a long anhyd-
rous period (5%), breech presentation of the fetus (5-6.25%), a long period of standing of the head in the
birth canal (5%), instrumental obstetrics (5-14%). It should be borne in mind that in the presence of
disorders of fetal development of the child, childbirth very often has a severe and prolonged course. Thus,
conditions are created for the occurrence of mechanical head injury and asphyxia, which are essentially
secondary factors that cause additional disorder of the primary affected brain [5, 18].

Childbirth in pelvic presentation of the fetus leads to asphyxia and birth trauma 3 times more often
than conventional labor [4], and in 1% of cases leads to cerebral palsy [30]. Cerebral palsy is also
correlated with low fetal body weight. Studies have shown that 12.1% of children with low birth weight
continue to develop cerebral palsy [30, 32]. Its frequency is 36.7 times higher in children with a body
weight of 500 to 1499 g and 11.3 times in children with a body weight of 1500 to 2499 g than in children
with a body weight of more than 2500 [31].

H. Scheider [7] believes that only 10% of full-term newborns may have developed cerebral palsy due
to birth asphyxia. Cerebral palsy can be predicted only in severe childbirth with asphyxia leading to tissue
damage to the brain, in the presence of clinical symptoms detected from the first days of life. However,
even in the presence of severe labor asphyxia, the causal relationship with the subsequently developed
psychomotor deficiency is not absolutely provable, since brain damage can occur before the birth itself
and cause labor asphyxia.

A significant place in the genesis of cerebral palsy is intracranial birth trauma-local damage to the
fetus during childbirth as a result of mechanical influences (compression of the brain, crushing and nec-
rosis of the brain substance, tissue tears, bleeding in the membranes and brain substance, violations of
dynamic blood circulation of the brain), which can disrupt the further development of the brain and lead to
many cerebral symptoms [18]. However, it should be borne in mind that birth trauma often occurs against
the background of a previous defect in the development of the fetus, with pathological, and sometimes
even physiological childbirth [22]. According to various authors, the incidence of birth trauma in cerebral
palsy has decreased over the past few decades from 21.6% [33] to 4-5% [14, 19], what is associated with
improved obstetric care.

In the postnatal period, the factors of brain damage with the development of cerebral palsy are usual-
ly considered infectious, less traumatic[18, 19, 20]. Some works mention the hereditary component in

— 18 ——




ISSN 1991-3494 3.2019

their etiology [10, 35]. Genealogical research in the families of patients with dyskinetic (hyperkinetic)
form of cerebral palsy, made N. A. Fletcher [12, 13] revealed the presence of relatives of patients with a
certain proportion of affected parents and sibs. The author draws attention to the fact that in most patients
the disease progressed in adulthood, which suggests the genetic heterogeneity of the disease with auto-
somal recessive and dominant types of inheritance. It does not exclude the existence of X-linked form, and
the late age of the parents in most sporadic cases of the disease suggests dominant gene mutations. The
literature describes cases when the clinical manifestations of some hereditary diseases was conducted in
the form of the syndrome cerebral palsy: this is the chromosomal aberrations of the type of patau
syndrome and partial trisomy of the 18th pair of chromosomes [17], X-linked chromosomal hydrocephalus
[32], DORA-dependent dystonia [35].

R. Curatolo [11] studied the combination of cerebral palsy with epilepsy and mental disorders. In the
genealogical history of patients with cerebral palsy were surprisingly frequent cases of epilepsy among
relatives of the first degree of kinship, which, according to the author, indicates the important role of
genetic factors in the development of cerebral palsy.

Of interest is the fact that in cerebral palsy there is a defeat mainly of males [6]. Cerebral palsy in
boys occurs 1.3 more often and has a more severe course than in girls [14]. According to N. A. Fletcher
[12], three-quarters of cases of moderate and severe tetraplegia in cerebral palsy occur among males and
tend to have more severe motor disorders than in women.

Specialists in Pediatrics and neurology from the University of Bergen (Norway) during the first of its
kind such a large-scale study revealed a significant genetic component in the complex of causes under-
lying the development of cerebral palsy. So, if there is a child with cerebral palsy in the family, the risk of
having another child with such a violation increases nine times [35].

Thus, the analysis of the literature data on the risk factors of cerebral palsy indicates their diversity.
However, to date, the etiology of this disease has not been fully studied and there is no clarity on what
pathogenic factors and under what conditions lead to the development of cerebral palsy. Therefore, we can
now talk only about some pathogenetic mechanisms of cerebral palsy, as well as the great importance of
studying both biological and environmental factors that have an impact on the body of the fetus and
newborn.
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BAJIAJIAP IEPEBPAJIb/II CAJIAYPYBIHBIH IAMY ®AKTOPJIAPBI
(OJIEBUETKE LLO.JTY)

AnHotanusi. bananap uepeOpainbai canaypybl TEPMHUHI MHJIBIH 3aKbIMJAaHYbl CaJIapblHAH [EPUHATAIJIbI
Ke3eHie naiiia 00JaThiH CO3BUIMAIIbI HEBPOJIOTHSIIBIK Oy3bUTyJIap KellleHiH Oiiaipeai. bac MUBIHBIH 3aKbIM/IaHYbI €Ki
aHTEHATaJ[Ibl, WHTPAHATAJbl JKOHE IMOCTHATAIABI Ke3eHAeple ne maipa Oonybl Mymkin. CeOenrepi caHamyaH
0OJIFaHIBIKTaH €H OACTBICHIHAH BIKTAY MYMKIH eMec. 3aKbIM OJICTTE TYbLIMAW TYPHIN, SFHH aHTCHATAJJbl KE3CHJE,
KYKTUTIKTIH ajFalikel 6 aiblHBIH imniHAe maiina Oomansl. byran keminze ymr ceden Oap. IlepuBeHTHKYISPIBI
nerikomanasus (PVL). PVL — skareipia oTTeriHiH jKeTicreyiHe OallaHbICThI MUJBIH aK 3aThIHA OCEPETETIH 3aKbIM
TYpi. MUIBIH KaJTbl HOPMaIaH aybITKBII JaMybl. ByJr 3aKbIM MUIBIH TaMYbIHA JKayalnThl TeHHIH MyTalUChIHA, OKCO-
IUIa3MO3, TTAPA3UTTIK HHQEKLHS, TepIIec, TepIiec TApi3Ai BUpycTap jkoHe 0ac apakaThl CHAKTHI HH(EKIHsIapra Oaii-
JaHBICTBI 00JyBl MYMKiH. Bac cyiiek inmriHe kaH KyHbuTy, YPBIKTBIH HHCYJIBTI. MUFa KaH KYWbITy MUJIBIH OMipJIiK Ma-
HBI3[IBI OelliriHe KaHHBIH OapybIH TOKTATaIbl )KoHE KaH OapMaiiKairaH TiH 3aKbIMJanTagsl HeMece eJielli. AKKaH KaH
KOIOJIAHBII, JKaH JKaFbIHIAFEl TIHAI 3aKbIMAAyBl MYMKiH. Typii MomiMeTTepre colikec, TyaliTkeH achuKCHs HeMece
Tyy JKapakaTbl CEKiIAlI MHTpaHaTaaabl 3aKpiMaap 42% kypaiinsl. bananeiH nepebpanbai can aypybIHBIH AaMybIHA
OKeJleTiH 0ocaHylaH KeiiHri (akTopiapra >KYKIalbl aypysiap KoHEe CHUpeK jkapakaT ceden 0oJybsl MyMKiH, anaiina
KelOip eHOekTepae OoNapIbIH 3THOJOTHACHIHIA TYKbIM KyalayIIbUIBIK KOMIIOHEHT Oap ekeHi alTeuIFaH. JlereHMeH,
Qi KYHre ZeWiH OChl aypyJbIH 3THOJIOTHSICH! TOJNBIK 3epTrenmMereH xoHe BIICA-ra KaHaail KO3ABIPFBILITAD JKOHE
KaHzall skarnaiiinap okenetini aHblK eMec. Conpbikral, 0i3 BIICA sTHosoruscel OipHelle eKeHiH JKOHE YPBIKTHIH
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JKOHE JKaHa TyFaH OaJlaHbIH aF3achblHA dCEp €TeTiH OUOJIOTUSUIIBIK JKOHE IKOJOTHSUIBIK (DAaKTOPIIAP/Ibl 3EPTTEYre YIKeH
KOHLI 06Ty KaKeTTLIITiH aifTyra Oomaabl.

Tyiiin ce3mep: 1epeOpaibi Mapainy, aHTCHATAJbI, HHTPAHATII/IbI, IOCTHATAIIBI KE3CH, IEPUBEHTPHKYIISPIIbI
JIeHKOManus, epeOpaibai HHCYIBT, TYKBIMKyalayIisl GakTop.
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®AKTOPBI PABBUTHUA JETCKOI'O HEPEBPAJIBHOI'O ITAPAJTMYA
(OB30P JIMTEPATYPBHI)

Annoranusi. TepmuH "nerckuii nepedpanibabiii napanuny” (JILIT) oObeaunsier rpymmny pa3auyHbIX M0 KIMHU-
YECKUM IPOSBICHUSIM CHHIPOMOB, KOTOPBIE BOSHUKAIOT B PE3YJIbTATE HEJOPA3BUTHS MO3Ta U €T0 MOBPEKACHHS HA
pa3INYHBIX JTalax OHTOTCHE3a M XapaKTEPU3YIOTCSl HECIIOCOOHOCTBIO COXPAHITh HOPMAJIBHYIO MO3Y W BBINOJHSTH
npousBoiibHbIe BMKeHHs [1]. Onpenenenne JILI1 uckiodaetr nporpeccupyromie HacleACTBEHHbIE 3a00JIeBaHuUs
HEpPBHOM CHCTEMBI, B TOM YHCJIE pa3jIMuHble MeTaboInuecKue IeeKThl, TOPAKEHUs] CIMHHOTO MOo3ra U nepudepu-
yeckux HepBoB [2]. LI sBnsercs Hamnbosee pacrpoCTpaHEHHOW NMPUYMHONW WHBAJIMIHOCTH Y NETEH, 3aTparuBas
NpUOIM3UTENBHO ABYX M3 KaXXIOW TBHICSYM POXKIACHHBIX XMBBIMU MianeHneB. ITox tepmuHom «ALIT» nmonumaror
KOMIUIEKC XPOHMYECKHX HEBPOJOTMYECKHMX HapyIIeHHH, BO3HUKAIONIMX B IEPHHATAIbHBINA IIEPHOJ BCIEICTBHE
MopakeHUs TOJIOBHOTO Mo3ra [3]. B Hacrosimee Bpems SICHO, YTO TepMHH "TiepeOpaibHBIN mapanud" He OTpakaeT
MHOT000pa3us M CYIIHOCTH, MMEIOIIUXCS NPH 3TOM 3a00JIEBaHWM HEBPOJIOTMUYECKHMX HAapYLIEHUH, OIHAKO €ro
IIMPOKO HMCIOIB3YIOT B MUPOBOH JIMTEpaType, MOCKOIBKY APYroro TEPMHHA, BCECTOPOHHE XapaKTEPH3YIOIIETO 3TH
MATOJIOTHYECKUE COCTOSHUS, A0 HACTOSILIET0 BPEMEHM He MpemoxeHo. OObeAMHEHHE LENOro psiga HEBPOJIOTH-
YECKUX CHMTOMOKOMIUIEKCOB B HO30JIOTMYECKYIO IPYIIIY IO3BOJISIET aJCKBATHO IUIAHWPOBATh OPraHM3allMOHHBIE
MEPOIIPUATHS, HANIPABJICHHbBIE HA PAHHIOK NUArHocTuky W jedenue /LI, ucxons U3 BBICOKOM Kak MEIUIIMHCKOM,
TaK U COIMAILHON 3HAYUMOCTH ITPOOJIeMBblI [4].
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