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Abstract. Primary microcephaly ( PMCF) is a neurodevelopmental disorder characterized 

by a small brain size, primarily due to a decrease in the cerebral cortex, and varying degrees of 

mental retardation (Woods et al., 2005;Mahmood et al., 2011;Phan and Holland, 2021;Zaqout 

and Kaindl, 2021;Gupta, 2023) and several additional neurological problems such as seizures 

and epilepsy (Shen et al., 2005), with a prevalence of 1/30,000 to 1/250,000. Brain development 

depends on neurogenesis, the process by which neural stem cells proliferate, migrate, and 

differentiate to form neurons, and is fundamental to normal brain development (Stiles and 

Jernigan, 2010;Исаев и др., 2019 ; Zhou et al., 2020 ). The formation of neurons begins during 

embryogenesis and continues throughout life. In mammals, the size of the cerebral cortex is 

determined by the number of neurons it contains (Borrell and Calegari, 2014). In general, an adult 

consists of about 86 billion neurons (Herculano-Housel, 2012), and the brain size varies from 975 

to 1499cm3. Studies have shown that a decrease in the number of neurons leads to primary 

microcephaly, which is diagnosed when the circumference of the occipital-frontal region is less 

than two standard deviations below the average value at birth and/or less than three standard 

deviations below the average after 1 year of life. (Дуринкс и др., 2020 ). 
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Neurological development is the product of a multi-factorial process that depends on the 

interaction of genetic and environmental aspects and is influenced by the quality of nutrition of 

the mother and child, socio-economic level, and stimuli obtained through experience [1]. The 

period starting from the moment of conception and ending at the age of two is one of the periods 

of greatest development of the central nervous system (CNS) and at the same time the most 

vulnerable [2,3]. Various risk factors can disrupt fetal development. Infectious agents can cross 

the placental barrier and enter the fetal bloodstream, causing direct damage, causing cytotoxic 

effects, mitotic inhibition, or events leading to vascular damage. Infectious agents can also cause 

an aggressive reparative reaction, increasing the area of the lesion and causing intracranial 

calcification [ 4]. Fetal developmental disorders studied together with congenital malformations 

in teratology are not always obvious at birth [5].  

  Virusesof the Flaviviridaefamily are usually not associated with vertical transmission and 

do not cause severe changes in the fetus [6 ]. However, after Зикаthe 2015 Zika virus outbreak in 

Brazil, severe cases of congenital infection were reported [ 7,8,9]. Cugola et al. (2016) 

demonstrated that the Brazilian Zika virus strain is able to cross the placental barrier, infect human 

cortical progenitor cells, and promote cell death by inducing apoptosis and 

autophagy. Consequently, they observed a decrease in the proliferative zones of neurons and a 

violation of the cortical layers [10]. Microcephaly and severe brain changes such as intracranial 

calcifications, cortical malformations, decreased white and gray matter volume, and 

ventriculomegalyare the main markers of this new syndrome [9 ]. Although the most severe cases 
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      of central nervous system involvement are already well known, the phenotypic spectrum of 

congenital Zika virus syndrome Зика(CZVS) is not fully defined, and less severe cases have been 

described. [ 11 , 12 , 13 , 14 ]. Knowledge gaps are still being filled for children exposed to Zika 

virus during the gestational period who do not experience classic outcomes of CZVS at birth. One 

of these gaps is whether the virus can cause minor disorders observed later, in the first years of life 

[ 15,16]. Monitoring of neuropsychomotor development (NPMD) is important so that any damage 

is quickly identified and directed to early intervention that will help to reach the full potential of 

the child [ 17].  Neurological disorders in microcephaly may include: muscular dystonia, spastic 

paresis, ataxia, convulsions, strabismus, cranial innervation disorders, anisoreflexia, and mild 

motor coordination disorders. Often, children with microcephaly can suffer from epilepsy and 

cerebral palsy. Children with microcephaly begin to hold their heads late, sit, crawl, and walk. 

There is a gross delay in speech development, indistinct articulation, a sharp limitation of 

vocabulary, and a violation of understanding of addressed speech. In primary microcephaly, the 

motor sphere is relatively preserved, and neurological symptoms are poorly expressed. With 

secondary microcephaly, there is usually a significant loss of motor skills, more often by the type 

of cerebral palsy, convulsions, intelligence suffers the most. 

Forecast. Microcephaly is a lifelong condition with no known cure. The prognosis is 

usually worse for children who have had an intrauterine infection or have chromosomal or 

metabolic disorders. Depending on the cause and severity, children with microcephaly may 

experience a number of different problems. These include mental retardation, developmental 

delay, epilepsy, cerebral palsy, as well as ophthalmic and audiological disorders.  

Conclusions. According to these data, children with ICP have a high prevalence of 

neurological complications associated with ED. These patients require careful follow-up and 

intensive medical intervention. A longer follow-up will provide data on these chronic neurological 

complications and how best to intervene. 
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