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ABSTRACT

Congenital Zika Syndrome (CZS) affects the fetal central nervous system (CNS) during
pregnancy, resulting in specific neurological, cognitive and functional consequences. As this
syndrome has only recently been identified, the full extent of its phenotypic and functional
expression throughout childhood remains unclear. Objective: This review aims to explore
anatomical patterns of major brain involvement in children with CZS, while also integrating
emerging evidence on associated motor, cognitive and behavioural impairments. Methods: A
review was conducted of studies involving children with microcephaly and confirmed Zika
virus (ZIKV) infection. Neuroimaging findings were analyzed in relation to clinical advances,
with particular attention to the CNS regions most and least affected by ZIKV. Results: Most
studies report a predominance of major morphological anomalies in the cortical and
subcortical regions, with the cerebellum and brainstem being relatively unaffected. Combined
with the chronology of brain development and the possible differential expression of viral
receptors, these findings reinforce the hypothesis that ZIKV's preference for certain cell
populations plays a central role in the pathogenesis of the syndrome. Furthermore, the blood—
brain barrier may contribute to the regional selectivity of the infection, providing partial
protection to certain regions. Conclusions: A deeper understanding of the complex interplay
between the pathophysiological mechanisms of the virus, neuroanatomical development and
clinical manifestations is essential to improve our understanding of the CZS phenotype.

Keywords: Microcephaly. Development. Zika Virus. Brainstem.

RESUMO

A sindrome congénita do Zika (SCZ) afeta o sistema nervoso central (SNC) fetal durante a
gravidez, resultando em consequéncias neuroldgicas, cognitivas e funcionais especificas.
Como essa sindrome foi identificada recentemente, o espectro completo de sua expressao

1 Dr. in Morphofunctional Sciences. Universidade de Sao Paulo (USP), Universidade de Marilia (UNIMAR).
E-mail: guissoni.campos@gmail.com Orcid: https://orcid.org/0000-0002-2344-4750
Lattes: http://lattes.cnpq.br/5621196835928915

Revista Boletim de Conjuntura, Sao José dos Pinhais, v.25, n.77, p.1-14, 2026



https://orcid.org/0000-0002-2344-4750
http://lattes.cnpq.br/5621196835928915

BOCA

fenotipica e funcional ao longo da infancia ainda n&o esta claro. Objetivo: esta revisdo tem
como objetivo explorar os padrbes anatdmicos de comprometimento cerebral em criangas
com CZS, integrando também evidéncias emergentes sobre associagdo com disturbios
motores, cognitivos e comportamentais. Métodos: foi realizada uma revisdo de estudos
envolvendo criangas com microcefalia e confirmagao de infecgao pelo Zika virus (ZIKV). Os
achados de neuroimagem foram analisados em relagao aos avangos clinicos, com atencao
particular as regides do SNC mais e menos afetadas pelo ZIKV. Resultados: a maioria dos
estudos relata uma predominancia de grandes anomalias morfoldgicas nas regides corticais
e subcorticais, com o cerebelo e o tronco encefalico relativamente pouco afetados.
Juntamente com a cronologia do desenvolvimento cerebral e a possivel expressao
diferencial de receptores virais, esses achados reforcam a hipétese de que a preferéncia do
ZIKV por certas populagdes de células desempenha um papel central na patogénese da
sindrome. Além disso, a barreira hematoencefalica pode contribuir para a regionalidade da
infeccdo, proporcionando protecdo parcial a determinadas regides. Conclusdes: um
entendimento mais aprofundado da complexa interagdo entre 0s mecanismos
fisiopatoldgicos do virus, o desenvolvimento neuroanatémico e as manifestagdes clinicas €
essencial para aprimorar nossa compreensao do fenétipo da SCZ.

Palavras-chave: Microcefalia. Desenvolvimento. Virus Zika. Tronco Encefalico.

RESUMEN

El sindrome congénito del Zika (CZS) afecta al sistema nervioso central (SNC) fetal durante
la gestacion, lo que provoca consecuencias especificas en el ambito neurolégico, cognitivo
y funcional. Al ser esta enfermedad de reciente identificacion, se desconoce la expresiéon
fenotipica y funcional completa a lo largo de la infancia. El objetivo de esta revision es
explorar los patrones anatomicos de afectacion cerebral en nifios con CZS, integrando
también la evidencia emergente sobre las alteraciones motoras, cognitivas y de
comportamiento asociadas. Métodos: se realizé una revision de estudios que incluian a nifos
con microcefalia y confirmacion de infeccion por el virus del Zika (ZIKV). Se analizaron las
imagenes neurologicas en relacion con los avances clinicos, prestando especial atencion a
las regiones del SNC mas y menos afectadas por el ZIKV. Resultados: la mayoria de los
estudios informan de una mayor prevalencia de anomalias morfolégicas importantes en las
regiones corticales y subcorticales, mientras que el cerebelo y el tronco encefalico resultan
relativamente menos afectados. Junto con la cronologia del desarrollo cerebral y la posible
expresion diferencial de los receptores virales, estos resultados refuerzan la hipétesis de que
la preferencia de ZIKV por determinadas poblaciones celulares desempefa un papel central
en la patogénesis del sindrome. Ademas, la barrera hematoencefalica puede contribuir a la
selectividad regional de la infeccion, proporcionando una proteccion parcial a ciertas
regiones. Conclusiones: es esencial comprender mejor la compleja interaccion entre los
mecanismos patogénicos del virus, el desarrollo neuroanatdémico y las manifestaciones
clinicas para mejorar nuestra comprension del fenotipo CZS.

Palabras clave: Microcefalia. Desarrollo. Virus Zika. Tronco Encefalico.
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Congenital intracranial infections can be transmitted transplacentally during fetal

1 INTRODUCTION

development or when passing through an infected birth canal. These infections can be
caused by a variety of viruses, protozoa, bacteria and fungi, all of which can significantly
affect the central nervous system (CNS) (Sahu et al., 2009). In recent years, congenital Zika
syndrome (CZS), which is caused by infection with the Zika virus (ZIKV), has emerged as a
major public health concern, particularly in Latin America (Quicke, 2016).

The ZIKV epidemic gained prominence in mid-2015 when an increase in microcephaly
cases among newborns was identified in north-eastern Brazil (Campos et al., 2015;
Heukelbach et al., 2016). Since then, the clinical phenotype of CZS has been systematically
characterised and described, revealing a combination of brain malformations, physical
anomalies, and severe functional impairments (del Campo et al., 2017; Mehrjardi et al., 2017;
Schuler-Faccini et al., 2016).

ZIKV belongs to the Flavivirus genus, which comprises approximately 70 viruses. Its
high mutation rate and lack of proofreading mechanisms during RNA replication confer a high
degree of adaptability and genomic variability (Huang, 2014). These features partly explain
its neurotropism and the severity of neurological damage when infection occurs during critical
stages of embryogenesis and fetal organogenesis. Therefore, the stage of fetal development
at the time of infection is a key determinant of the extent of neurological impairment (Sahu et
al., 2009).

Phenotypically, CZS is classically defined by five core features: severe microcephaly
with craniofacial disproportion; presence of cortical and subcortical -calcifications;
ophthalmological abnormalities (macular scarring and retinal pigment mottling); congenital
contractures; and early hypertonia with extrapyramidal signs (Aragéo et al., 2016; Aragao et
al., 2017; Duarte, 2017; Melo et al., 2020; Moore et al., 2017; van der Linden et al.).

The microcephaly observed in cases of CZS reflects a profound disruption to
neurological development. This is manifested both functionally and morphologically as
reduced brain volume and head circumference. Key clinical features include severe
microcephaly, subcortical calcifications, cortical thinning, ophthalmological abnormalities
(such as macular lesions and retinal pigmentary changes), congenital joint contractures and
generalized hypertonia with pyramidal and extrapyramidal signs. Less frequently, anomalies
are also observed in the infratentorial structures, namely the brainstem and cerebellum
(Aragao et al., 2016; Aragéo et al., 2017; Duarte, 2017; Moore et al., 2017).

Despite the extensive phenotypic characterization of CZS (Carvalho et al., 2017;
Mehrjardi et al., 2017; Pinato et al., 2018; Schuler-Faccini et al., 2016; van der Linden et al.,
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2016), discussion remains limited regarding the factors that govern the specific pattern and

severity of involvement across different brain regions. This is a significant gap because the
integrity of discrete neural structures is fundamental to cognitive, autonomic and behavioural
functions. Hence, multiple morphological anomalies can broadly compromise CNS function
and give rise to a spectrum of functional deficits (Carvalho et al., 2017; del Campo et al.,
2017; Moore et al., 2017).

Furthermore, clinical studies demonstrate that children with CZS frequently exhibit
severe motor impairments, such as spasticity, dystonia and arthrogryposis, which are
consistent with the cortical and subcortical lesions observed on neuroimaging (van der Linden
et al., 2018; Melo et al., 2020). These motor deficits typically result in pronounced delays in
postural control and locomotion, with many children being unable to sit or walk independently
by the age of two (Ribeiro et al., 2022).

In addition to motor deficits, significant cognitive impairments have been widely
reported. These include severe intellectual disability, reduced attentional capacity, and
language acquisition difficulties. These deficits correlate with cortical thinning and reduced
gyrification, particularly in the frontal and temporal regions (Oliveira-Szejnfeld et al., 2016;
Almeida et al., 2019). Behaviorally, irritability, sleep disturbances, and diminished
responsiveness to social stimuli have been documented, suggesting affective dysregulation
and sensory processing impairments. These phenomena are potentially linked to lesions in
limbic structures and thalamocortical circuits (Pinato et al., 2018; van der Linden et al., 2018).

The long-term functional consequences of these neurodevelopmental impairments
include high caregiver dependence for basic activities, profound communication challenges,
and limited social engagement. These consequences negatively affect the quality of life of
children and their families (Leal et al., 2017; Lima et al., 2025). In this context, the present
review aims to delineate the morphological pattern of brain involvement and its functional
sequelae by examining correlations with motor, cognitive, and behavioral outcomes
documented in the literature.

By integrating structural and functional data, we aim to enhance our comprehension
of the mechanisms underlying the neurological phenotype of CZS and inform the
development of more effective clinical protocols. Characterizing these patterns of cerebral
involvement may enable more accurate prognostication of neurological dysfunction and guide

individualized clinical interventions and rehabilitation strategies.
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2 MATERIAL AND METHODS
2.1 DATABASES AND SEARCH STRATEGY

The databases were used for the research: PubMed, LILACS, EMBASE, Cochrane
Library, Web of Science and q. Search strategies formulated in English were based on
DeCS/MeSH (Health Sciences Descriptors/Medical Subject Headings) terms: keywords “Zika

” 113 ” “*

virus”, “neuroimaging’,

magnetic resonance imaging (MRI)”, “computed tomography (CT)”,

articulated with the Boolean operator “AND” and the term “Zika virus”.

2.2 INCLUSION AND EXCLUSION CRITERIA

The initial screening of the search strategies involved restricting the publication date
of articles to between 2016 and 2025. Prospective cohort studies involving follow-up, case-
control studies, neuroimaging, case series with a confirmed CZS diagnosis (laboratory or
clinical radiological), and studies evaluating neurological outcomes were considered.
Consequently, letters, abstracts, editorials, conference proceedings and experimental studies
involving animals were disregarded in the final selection process. Studies without clear
delimitation of the CZS group or without data on neurological characteristics were
disregarded. Article selection and bias determination were performed in accordance with the
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) protocol
and the Cochrane Handbook for Systematic Reviews of Interventions (Cumpston et al., 2019;
Page et al., 2021, 2022). Data extraction was performed using the PICO method (Population,

Intervention, Comparison, and Outcome).

3 RESULTS

Initially, 2.214 publications were selected following research involving the application
of two filters: temporality (2016—2025) and open access. Following the inclusion and
exclusion processes, 14 articles were selected for the review (Fig 1).

Flowchart of the paper selection process.
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Figure 1

Identification of studies via databases and registers
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(n=66)
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Total studies included in review
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BOCA

Flowchart of the paper selection process. Identification of studies via databases. (Author)

All included studies presented primary data obtained using neuroimaging, MRI and/or

CT scans in individuals with confirmed or presumed Zika virus infection. The studies

comprised clinical cohorts, case series and descriptive diagnostic investigations conducted
between 2016 and 2025. Critical exclusion was conducted based on predefined eligibility

criteria and the clinical applicability of the neuroimaging data.

3.1 PREDOMINANT NEUROLOGICAL INVOLVEMENT
An integrated analysis of these studies reveals consistent patterns of morphological

abnormalities that are compatible with severe microcephaly. These abnormalities include

cortical thinning, subcortical calcifications, ventriculomegaly, and cortical malformations.
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Frequently observed features include enlarged ventricles, multiple punctate calcifications,

and diffuse cortical thinning. In some cases, lissencephaly is present, which is characterized
by a smooth cortical surface with reduced sulcation, indicating neuronal migration defects
(Aragao et al., 2016; Ribeiro et al., 2020). In addition to cortical changes, focal white matter
lesions have been identified, with fewer abnormalities noted in the cerebellum. However, the
cerebellum and brainstem generally demonstrate preserved morphology with no major
structural anomalies evident in most evaluated cases (Aragao et al., 2016; Aragéao et al.,
2017; Castro et al., 2023; de Castro et al., 2017; Peixoto Filho et al., 2018; Pires et al., 2018).
Table 1.

Table 1
Description of the main brain areas showing signs of neurological involvement and
morphological preservation, based on literature data on microcephaly caused by ZIKV

infection. (Author)

BRAIN CEREBELLUM BRAINSTEM
* Craniofacial disproportion;
» Scattered brain calcifications in cortical and « Slight * Habitual Neuro-
subcortical areas; asymmetry Morphological
* Global and diffuse reduction in brain volume; Pattern
* Atrophy — thinning; » Habitual Neuro-
* Ventricular dilation; Morphological
* Reduction in the number of gyri and sulci; Pattern (in most
* Thickened gyri; of the childrens)

* Decreased white matter;

* Mild craniofacial disproportion;

» Reduced number of calcifications in cortical and
subcortical areas;

» Mild ventricular dilation;

* Mild reduction in the number of gyri and sulci;

» Decreased white matter;

The severity of these malformations, particularly the degree of microcephaly at birth,
is strongly correlated with the risk of neurological complications. Longitudinal studies indicate
that more severe microcephaly often progresses to multiple functional deficits, including
neuropsychomotor delay, delayed communication and auditory skills, dysphagia, epilepsy,
severe cerebral palsy, sensory disturbances (e.g., hearing and vision loss), sleep disorders,
persistence of primitive reflexes, dystonia, and urinary incontinence (Almeida et al., 2022;
Leal et al., 2017; Pool et al., 2019; Sanz-Cortés et al., 2018; Ventura et al., 2016). Most of
the reviewed studies were conducted in Brazil, which experienced the majority of epidemic
cases. Each study used at least one imaging technique for diagnosis, particularly magnetic
resonance imaging and computed tomography, as shown in Table 2. This table summarizes

the main methodological details and clinical results of the included articles.
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Table 2

US — Ultrasound; CT — Computed Tomography; head circumference (HC); MRI —

Resonance Imaging; (Author)
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Zika Virus & Neuroimaging (Table 2).

AUTHO
R
(YEAR)

COUNT
RY

STUDY
TYPE

SAMP
LE
SIZE

IMAGING
TECHNIQUE
S

MAIN
FINDINGS

DOl

ARAGA
Oetal.
(2016)

Brazil

Case
series

23

CT, MRI

Brain
calcifications
at cortico-
subcortical
junction,
cortical
malformation
S, COorpus
callosum
abnormalities

ventriculome
galy,
cerebellar
and
brainstem
hypoplasia.

https://doi.org/10.1136/bmj.i1901.

ARAGA
Oetal.
(2017)

Brazil

Comparati
ve case
series

77

CT, MRI

Calcifications
, corpus
callosum
abnormalities

ventriculome
galy,
enlarged
cisterna
magna,
polymicrogyri
a

https://doi.org/10.3174/ajnr.A5216

CASTR
Oetal.
(2023)

Brazil

Case
report

US, MRI, CT

Multiple
cerebral
calcifications,
parenchymal
atrophy,
ventricular
dilatation,
microcephaly

https://doi.org/10.1080/15513815.2022.

Magnetic

2118559

Daza et
al.
(2021)

Colombi
a

Cohort

31

CT, MRI

ophthalmolog
ic
abnormalities
and HC

https://doi.org/10.1002/bdr2.1947

de
CASTR
Oetal.
(2017)

Brazil

Case
series

CT, MRI

Ventriculome
galy,
microcephaly
, cerebellar
atrophy,
brainstem
hypoplasia,
corpus
callosum
hypogenesis,
focal
calcifications.

https://doi.org/10.1590/0004-
282X20170134

HAZIN
et al.
(2016)

Brazil

Case
series

23

Clinical
exams and
CT

Cortical
malformation
S,

https://doi.org/10.1056/NEJMc160361

7
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calcifications
basal
ganglia and
in the
thalamus,
ventriculome
galy,
Cerebellar
hypoplasia.

LAGE
et al.
(2019)

Brasil

Retrospec
tive
Cross-
sectional

102

MRI, CT

cerebral
atrophy,
ventriculome
galy,
malformation
of cortical,
and cortical—
subcortical
calcifications

https://doi.org/10.3390/ijerph16030309

PEIXOT
(o)
FILHO
et al.
(2018)

Brazil

Descriptiv
e study

Clinical
assessment
and CT, MRI

Microcephaly

calcifications,
ventriculome
galy

https://doi.org/10.1590/0100-
3984.2016.0135

PIRES
et al.
(2018)

Brazil

Case
series

CT, MRI

periventricula
r and/or
parenchymal
calcifications,
asymmetrical
ventriculome
galy,
pachygyria,
corpus
callosum
dysgenesis,
cerebral
cortex and
reduced
gyration and
sulcation

https://doi.org/10.1007/s00381-017-
3682-9

POOL
et al.
(2019)

Brazil

Cohort

110

3DCT

Calcifications
, cortex
malformation
s, brain
volume
reduction,
cerebellar
hypoplasia,
corpus
callosum
abnormalities
, correlated
with clinical
symptoms.

https://doi.org/10.1001/jamanetworkope
n.2019.8124

REGAD
AS et

(2018)

Brazil

Case
report

US, MRI

cranial and
encephalic
changes,
circumferenc
e reduction,
cerebral
calcifications
and
ventriculome

galy.

https://doi.org/10.1590/1806-
9282.64.01.11

RIBEIR
Oetal.
(2020)

Brazil

Case
series

34

CT, MRI

calcifications,
ventriculome
galy,
dysgenesis of
the corpus
callosum,
craniofacial

https://doi.org/10.1590/0037-8682-
0557-2019
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disproportion
occipital
prominence
cerebellar
hypoplasia
and pontine
hypoplasia
Brain volume
loss,
calcifications,

SANZ- us callosal https://doi.org/10.1016/j.2j0q.2018.01.0
CORTE | Colombi ’ anomalies, 12
S et al. a Cohort 12 neurosonogra | o)
hy, MRI, CT .

(2018) phy: ’ malformation

S,

ventriculome

galy

Pachygyria,

reduced

gyrification,

ventriculome
WERNE Case galy, corpus https://doi.org/10.1002/pd.4860
Retal. Brazil report 1 US, MRI, CT | callosum
(2016) dysgenesis.

Brain

calcifications
detected on
US, not MRI.

These findings highlight the importance of structured clinical protocols,
multidisciplinary team training, and future research focused on rehabilitation and functional
support for children with CZS. A detailed understanding of morphological alterations can
enable more accurate prognostication and guide therapeutic strategies tailored to the specific

neurofunctional needs of this population.

4 DISCUSSION
This study examined morphological aspects associated with microcephaly in the
context of CZS, characterizing the differential involvement of more- and less-affected brain

regions.

4.1 REGIONAL VULNERABILITY AND MORPHOLOGICAL INVOLVEMENT

The specialized literature highlights recurrent neuroanatomical abnormalities in
cortical and subcortical territories. These abnormalities include cortical thinning, cerebral
cortex malformations, subcortical calcifications, ventriculomegaly, and corpus callosum
hypoplasia. These abnormalities are often accompanied by peripheral and ophthalmologic
alterations (Duarte, 2017; Moore et al., 2017). In addition to these intracerebral structural
changes, impaired fetal cranial bone development—possibly resulting from suppressed
osteogenesis—has also been described. This contributes to the syndrome's characteristic

craniofacial deformities (Yan et al., 2019).
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These variations in morphological involvement appear to reflect ZIKV selective affinity

for cortical neural progenitor cells, especially during embryonic development (Dang et al.,
2016; Lazear et al., 2016; Lemke & Rothlin, 2008; Li et al., 2016; Miner et al., 2016; Tang et
al., 2016). Experimental studies suggest that different cell populations within the nervous and
immune systems exhibit varying degrees of susceptibility to ZIKV infection. This may explain
why structures such as the brainstem and cerebellum are relatively preserved (Hafizi &
Dahlback, 2006; Meertens et al., 2017; Retallack et al., 2016).

Most of the reviewed studies link microcephaly and/or congenital CNS abnormalities
to an infectious etiology characterized by the destruction of neural progenitor cells during
intrauterine life, often accompanied by a persistent inflammatory response (Almeida et al.,
2019; Aragao et al., 2017; Dang et al., 2016; Krow-Lucal et al., 2018; Tang et al., 2016).

Morphologically, the brainstem and cerebellum exhibit a lower degree of anatomical
compromise in most evaluated cases, maintaining their typical structural pattern (Aragao et
al., 2016; Aragao et al., 2017; Castro et al., 2023; de Castro et al., 2017; Peixoto Filho et al.,
2018; Pires et al., 2018). This relative preservation may be associated with reduced
expression of viral receptors in these regions or with their specific embryonic developmental
characteristics, which occur at later stages or under more protected conditions (Cho et al.,
2013; Wang et al., 2017; Zegenhagen et al., 2016).

The tropism of ZIKV for cortical progenitor cells is well-established in the literature.
During the first and second trimesters of gestation—a critical period for cerebral cortex
development—these cells exhibit a high proliferation rate, favoring viral entry and
exacerbating structural damage in regions responsible for motor, cognitive, and behavioral
function (Cho et al., 2013; Dang et al., 2016; Fensterl et al., 2012; Lazear et al., 2016; Li et
al., 2016; Miner et al., 2016; Sharon & Pasko, 2022; Tang et al., 2016).

At the cellular level, the TAM receptor family (TYRO3, AXL, and MERTK) is involved
in mediating ZIKV entry into neural cells, particularly through the AXL receptor. High AXL
expression in cortical progenitor cells promotes viral endocytosis, modulates the immune
response, and facilitates viral replication (Chen et al., 2018; Kim et al., 2017; Lemke & Rothlin,
2008; Mercer et al., 2010).

Conversely, lower expression of these receptors in the cerebellum and brainstem may
explain why these areas are more resistant to viral infection (Cho et al., 2013; Fensterl et al.,
2012; Hafizi & Dahlback, 2006; Meertens et al., 2017; Retallack et al., 2016). However,
evidence suggests that additional receptors and alternative mechanisms may also mediate
infection in certain contexts (Das et al., 2009; Hasan et al., 2017; Shi & Gao, 2017).
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The discrepancy between the high involvement of cortical and subcortical regions and

the lower virulence of brainstem and cerebellar structures underscores the need for further
investigation into the mechanisms underlying the differential vulnerability of brain regions to
ZIKV. Some hypotheses suggest that developing physiological barriers, such as the blood-
brain barrier, may offer specific protection to certain brain regions (Liebner et al., 2018).
However, this possibility remains to be explored further.

Understanding the interplay between viral mechanisms, the timing of neuroembryonic
development, and the regional distribution of viral receptors is crucial to explaining the injury
patterns observed in SCZ and their functional implications. This information is essential for
anticipating clinical outcomes, planning longitudinal care, and improving intervention

strategies for affected children.

4.2 ASSOCIATED NEUROLOGICAL AND FUNCTIONAL IMPAIRMENT

Morphological abnormalities observed through imaging studies are closely associated
with a spectrum of neurological impairments in children with CZS. Studies show that cases
with more severe microcephaly or extensive brain lesions tend to exhibit significant
developmental delays, severe motor and sensory impairments, and global
neurodevelopmental delays (Aragao et al., 2016; Aragéo et al., 2017; Duarte, 2017; Melo et
al., 2020; Moore et al., 2017; Oh et al., 2017; van der Linden et al., 2018).

Identifying possible patterns of morphological impairment contributes to understanding
the origin of the functional deficiencies observed in this group. Studies have revealed that the
cerebellum and brainstem tend to exhibit lesser morphological involvement in most cases.
Structural alterations in cortical and subcortical regions define the neurological phenotype
and directly impact a child's overall functioning. This includes total dependence on caregivers,
impaired autonomy, and severe limitations in social, educational, and daily living activities
(Aragao et al. , 2016; Aragao et al., 2017; Castro et al., 2023; de Castro et al., 2017; Lima et
al., 2025; Peixoto Filho et al., 2018; Pires et al., 2018).

Frequently described alterations in cortical and subcortical regions include reduced
cortical thickness, subcortical calcifications, corpus callosum hypoplasia, and malformations
of cortical development. These alterations are associated with significant motor impairments,
including spasticity, dystonia, hyperreflexia, and arthrogryposis (Melo et al., 2020; Ribeiro et
al., 2022; van der Linden et al., 2018). These alterations result in significant delays in motor
development, including postural and gait control. The absence of trunk support or ambulation

is common even after two years of age (Ribeiro et al., 2022).
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In the cognitive domain, the observed morphological pattern closely correlates with

severe intellectual deficits, attention difficulties, limitations in language acquisition, and global
neurodevelopmental delay (del Campo et al., 2017; Mehrjardi et al., 2017; Oliveira-Szejnfeld
et al., 2016; Pinato et al., 2018; Ribeiro et al., 2022; Schuler-Faccini et al., 2016). Hypoplasia
of the frontal and temporal regions, associated with reduced cortical gyrification, has been
identified as the anatomical basis of these cognitive manifestations (Almeida et al., 2019;
Almeida et al., 2022; Oliveira-Szejnfeld et al., 2016).

In addition to motor and cognitive deficits, the functional consequences of SCZ include
relevant behavioral changes. Persistent irritability, low responsiveness to social stimuli, sleep
disturbances, and sensory hyperresponsiveness are frequently reported. These symptoms
suggest dysfunction in critical neural circuits for affective and sensory regulation, such as the
limbic and thalamocortical systems (Pinato et al., 2018; van der Linden et al., 2018).

Given the complexity of the clinical and functional picture observed in schizophrenia,
it is essential to understand how structural morphological alterations translate into
neurodevelopmental impairments. This understanding is crucial for formulating individualized
intervention strategies based on each child's neurofunctional profile. Furthermore, a
longitudinal, interdisciplinary approach to monitoring these patients must consider
neuropsychomotor developmental dynamics and overlapping functional deficits throughout
childhood.

5 CONCLUSION

Although the cerebellum and brainstem exhibit less morphological involvement in most
cases of CZS, this preservation is insufficient to offset the devastating effects of the extensive
cortical and subcortical lesions commonly observed in this condition. Structural alterations in
these critical regions directly correlate with the severity of motor, cognitive, and behavioral
deficits in affected children.

Together with the chronology of brain development and possible differential expression
of viral receptors, these findings reinforce the hypothesis that ZIKV tropism for certain cell
populations plays a central role in the pathogenesis of the syndrome. Additionally, it is
proposed that the developing blood-brain barrier contributes to the regional selectivity of the
infection by partially protecting structures such as the cerebellum and brainstem.

Understanding the complex interplay between the virus's pathophysiological
mechanisms, neuroanatomical development, and clinical manifestations is essential to

deepening our understanding of the CZS phenotype. While challenging, this understanding
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is essential for guiding early intervention, rehabilitation, and longitudinal monitoring strategies

to mitigate functional impacts and improve the prognosis of affected children.
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