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ABSTRACT

Background. Congenital Zika Syndrome presents a significant public health concern, particularly due to its association
with severe neurological complications in infants born to maternal infected with the Zika virus during pregnancy. This
article offers a comprehensive overview of the risks, complications, and preventive measures associated with Zika virus
infection during pregnancy.

Methods. A thorough literature search was conducted, encompassing studies, case reports, and clinical observations re-
lated to neurological complications in infants with congenital Zika syndrome. The review focuses on elucidating the intri-
cate relationship between maternal Zika virus infection and the subsequent neurological challenges faced by newborns.

Results. The neurological impacts of congenital Zika syndrome are multifaceted, ranging from the well-documented mi-
crocephaly to less explored manifestations such as brain abnormalities, ventriculomegaly, intracranial calcifications, sei-
zures, and sensory impairments. Additionally, joint and limb contractures contribute to the complexity of congenital Zika
syndrome-related neurological deficits. This narrative review synthesizes current knowledge on the subject, shedding
light on the diverse ways in which Zika virus infection during pregnancy can affect the developing fetal nervous system.

Conclusion. Understanding the intricate neurological complications associated with congenital Zika syndrome is crucial
for healthcare practitioners, researchers, and policymakers. This review provides a comprehensive overview of the cur-
rent state of knowledge, emphasizing the need for continued research, surveillance, and public health interventions to
mitigate the impact of the Zika virus on maternal and child health.
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INTRODUCTION

The long-term neurological consequences of
Congenital Zika Syndrome (CZS) represent a multi-
faceted and evolving challenge, particularly for in-
fants born to Zika-infected maternal during preg-
nancy. The Zika virus, primarily transmitted by
Aedes mosquitoes, gained global attention for its
association with severe neurological outcomes,
sparking public health concerns during outbreaks.
This review aims to provide an overview of the
persistent neurological impacts on children born
with congenital Zika syndrome and the broader
implications for affected families and healthcare

systems. Zika virus, first discovered in 1947 [1],
garnered heightened concern when outbreaks oc-
curred in various regions, notably in the Americas.
The virus’s ability to cross the placental barrier and
affect fetal neurodevelopment became a focal point
of research and public health efforts. Pregnant wo-
men infected with Zika faced an elevated risk of
transmitting the virus to the fetus, leading to a
spectrum of congenital abnormalities collectively
known as congenital Zika syndrome [2]. The Zika
virus is a member of the Flaviviridae family and is
primarily transmitted to humans through the bite of
infected mosquitoes, particularly Aedes mosquitoes
[3]. The basic virology: Zika virus belongs to the
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FIGURE 1. Zika virus structure and genome [4]

Flavivirus genus, and it has a single-stranded, posi-
tive-sense RNA genome. The virus has an envelope
and a spherical structure with a diameter of about
50 nanometers. Its surface is covered with protein
spikes [4].

Perinatal transmission: Zika virus can be trans-
mitted from an infected maternal to her fetus during
pregnancy or at the time of delivery [5].

Sexual transmission: Zika virus can be sexually
transmitted from an infected person to their partner.

FIGURE 2. Two Zika virus mosquitoes: Aedes aegypti and Aedes albopictus, photos by Centers for Disease Control and
Prevention (.gov)

The primary mode of transmission is through the
bite of infected Aedes mosquitoes, particularly Aedes
aegypti and Aedes albopictus. These mosquitoes are
also vectors for other viruses like dengue and chikun-
gunya.

The virus can persist in semen for an extended peri-
od, and sexual transmission has been documented.

Blood transfusion and organ transplantation: There
have been cases of Zika virus transmission through
blood transfusion and organ transplantation.
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Laboratory exposure: There have been rare cases
of Zika virus transmission through laboratory expo-
sure.

Zika virus infection in adults is often mild or
asymptomatic, with symptoms including fever, rash,
arthralgia and nonpurulent conjunctivitis.

The Zika virus gained attention due to its associa-
tion with fetal central nervous system (CNS) abnor-
malities, such as intracranial calcification, ventricu-
lomegaly and microcephaly, as well as other
neurological complications in infants born to mater-
nal infected during pregnancy, especially in the first
and second trimesters [6].

A neurological consequence of congenital Zika
syndrome is microcephaly, marked by an abnormal-
ly small head circumference, indicative of underly-
ing brain malformations. However, the neurological
impact extends far beyond microcephaly, encom-
passing a range of structural and functional abnor-
malities that unfold throughout an infant’s develop-
ment [7].

Infants born with congenital Zika syndrome often
face challenges in neurodevelopment, experiencing
delays in motor skills, speech, and cognitive func-
tions. The consequences are not confined to infancy
but persist into childhood and adolescence, revealing
a spectrum of cognitive and behavioral implications.
These may include difficulties in learning, memory,
and attention, as well as behavioral disorders, neces-
sitating ongoing support and intervention [8].

In addition to challenges in neurodevelopment,
congenital Zika syndrome manifests in ocular and
auditory complications. Vision impairment, chori-
oretinal atrophy, and optic nerve abnormalities are
common ocular findings while varying degrees of
hearing loss underscore the virus’s impact on the au-
ditory system. These sensory deficits further contrib-
ute to the complex landscape of long-term neurologi-
cal consequences [9,10].

Despite advances in diagnostic techniques, accu-
rately identifying congenital Zika syndrome during
pregnancy remains a challenge. Prenatal diagnosis
relies on a combination of ultrasound findings and
serological tests, each with its own set of limitations.
This presents a dilemma for healthcare providers in
delivering timely and accurate information to ex-
pectant parents, highlighting the need for improved
diagnostic tools and counselling strategies [11].

Addressing the long-term neurological conse-
quences of congenital Zika syndrome demands a ho-
listic and multidisciplinary approach to care [12].

As affected children transition into adolescence
and adulthood, ongoing research is essential to mon-
itor the evolving nature of neurological challenges
and to identify effective interventions. Moreover, the
broader public health implications underscore the
importance of preventive strategies, including robust
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vector control measures and public awareness cam-
paigns, to mitigate the impact of Zika virus transmis-
sion.

This comprehensive review framework can pro-
vide valuable insights into the neurological complica-
tions associated with congenital Zika syndrome, en-
hancing our understanding of the long-term effects
and potential interventions.

METHODS

Identification of research

In the Web of Science, PubMed, and Scopus data-
bases, the literature related to neurological complica-
tions associated with Zika virus infection during
pregnancy was searched. Search keywords: Zika vi-
rus; pregnancy; global health; risks; neurological
complications; preventive measures

Keywords are combined with Boolean operators
(AND/OR): (“Zika virus” AND “Pregnancy” AND “Zika
virus” OR “Neurological complications” AND “Zika
virus” OR “Global health” OR “Zika virus” AND “Pre-
ventive measures” OR “Zika virus” AND “Risks”.

Inclusion criteria: Studies published in the English
language from medicine, original quantitative stud-
ies and full-text studies on the neurological complica-
tions associated with Zika virus infection during
pregnancy.

Exclusion criteria: Studies published in multidisci-
plinary journals, studies published in languages oth-
er than English, and studies with limited access were
excluded.

Selected research

The studies were selected by the criteria for the
literature review. Thirty-two studies were included
in the current review. To prevent and reduce preju-
dices in the process of selecting studies, a professor in
the field of Obstetrics and Gynaecology. Disagree-
ments were discussed and resolved with full agree-
ment by both researchers.

RESULTS

Zika virus infection during pregnancy

Zika virus infection during pregnancy is a signifi-
cant concern due to the potential for adverse out-
comes in the developing fetus. Zika virus during
pregnancy is primarily transmitted through sexual
contact between partners and from the maternal to
the fetus during pregnancy or childbirth. The timing
of Zika virus infection during pregnancy is crucial.
The risk of birth defects is believed to be highest
when infection occurs during the first trimester, but
adverse outcomes can occur even if the infection
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happens later in pregnancy. When a pregnant wom-
an is infected with the Zika virus, the virus can cross
the placenta and infect the developing fetus. Zika vi-
rus infection during pregnancy can lead to serious
neurological complications in newborns.

The most well-known and severe consequence is
a condition called congenital Zika syndrome (CZS).
Congenital Zika Syndrome (CZS) is associated with a
range of birth defects, including intracranial calcifi-
cations, ventriculomegaly, microcephaly, and other
neurological complications such as seizures, develop-
mental delays, impaired growth, hearing and vision
problems, and difficulties with balance and coordi-
nation.

Pregnant women with possible Zika virus expo-
sure or symptoms should be tested for Zika virus. Ul-
trasound examinations may be performed to moni-
tor fetal development.

Obstetricians play a crucial role in counselling
and supporting pregnant women at risk of Zika virus
exposure. This includes providing information on
preventive measures, monitoring for symptoms, and
discussing potential risks and outcomes.

Pregnant women or those planning pregnancy
should consult with their Obstetricians for personal-
ized advice based on their circumstances and poten-
tial exposure to Zika virus. Staying informed about
travel advisories and taking appropriate preventive
measures are essential components of managing the
risk associated with the Zika virus during pregnancy.

Neurological complications associated with
Zika virus infection during pregnancy

Zika virus infection during pregnancy is associat-
ed with a range of neurological complications in the
developing fetus [13], collectively known as Congeni-
tal Zika Syndrome (CZS). The severity of these compli-
cations can vary, and they are most commonly ob-
served when the infection occurs during the early
stages of pregnancy. Some of the neurological compli-
cations associated with Zika virus infection during
pregnancy:

* Microcephaly: Microcephaly is one of the most
recognized and severe neurological complica-
tions linked to Zika virus infection during
pregnancy. It involves an abnormally small
head size and can result from incomplete
brain development. Microcephaly is associat-
ed with intellectual disabilities, developmental
delays, and other neurological issues.

e Brain abnormalities: Zika virus can lead to var-
ious abnormalities in the structure and func-
tion of the brain. These abnormalities may in-
clude calcifications (calcium deposits) in the
brain, decreased brain tissue volume, and mal-
formations in different parts of the brain.
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o Ventriculomegaly: This refers to the enlarge-
ment of the fluid-filled ventricles within the
brain. Ventriculomegaly is often associated
with impaired brain development and can
contribute to neurological problem:s.

e Intracranial calcifications: Zika-infected fetus-
es may develop calcium deposits in the brain,
which can be visualized through imaging stud-
ies. These calcifications are indicative of ab-
normal brain development and can contribute
to neurological impairment.

e Seizures: Some infants born to mothers infect-
ed with the Zika virus during pregnancy may
experience seizures. Seizures are abnormal
electrical activities in the brain that can lead to
various neurological symptoms.

* Hearing loss: Hearing abnormalities, including
sensorineural hearing loss, have been report-
ed in infants with congenital Zika syndrome.
These issues can contribute to developmental
challenges.

o Vision problems: Zika virus infection during
pregnancy has been linked to eye abnormali-
ties and vision problems in affected infants.
These issues may range from mild to severe
and can impact visual development.

e Joint and limb contractures: Infants with con-
genital Zika syndrome may experience joint
and limb contractures, which involve the ab-
normal shortening or tightening of muscles,
tendons, or other tissues. This can affect mobil-
ity and coordination.

It’s important to note that the full spectrum of
neurological complications associated with Zika vi-
rus infection during pregnancy is still being studied,
and ongoing research aims to better understand the
long-term outcomes for affected infants.

Diagnoses of ZIKA virus during pregnancy

Zika virus infection during pregnancy can have
severe consequences for the developing fetus, so a
quick and correct diagnosis is required. Diagnosis of
Zika virus infection during pregnancy involves a
combination of clinical evaluation, laboratory test-
ing, and imaging studies,[14-16].

o C(linical evaluation: A pregnant woman with

Zika virus infection may experience symptoms
such as fever, rash, joint pain, and red eyes.

o Travel history: Obtaining a thorough travel his-
tory is crucial, as the Zika virus is primarily
transmitted through the bite of infected mos-
quitoes. If a pregnant woman has travelled to
an area with active Zika virus transmission,
there may be an increased risk of infection.
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* Laboratory testing: Testing for Zika virus can
be done using molecular and serologic meth-
ods. Molecular tests, such as reverse transcrip-
tion-polymerase chain reaction (RT-PCR), can
detect the virus’s genetic material. Serologic
tests, such as enzyme-linked immunosorbent
assay (ELISA), detect antibodies produced by
the body in response to the infection. Placental
tissue testing: In some cases, testing of placen-
tal tissues may be recommended to confirm
Zika virus infection and assess the impact on
the fetus.

o Ultrasound and imaging studies: In cases where
Zika virus infection is confirmed or suspected,
ultrasound examinations may be performed to
assess fetal anatomy and identify any abnor-
malities associated with congenital Zika syn-
drome.

«  Amniocentesis: In certain situations, amnio-
centesis may be recommended to test the am-
niotic fluid for Zika virus RNA.

Treatment of ZIKA virus during pregnancy

There is no specific antiviral treatment for Zika
virus infection, and management primarily involves
supportive care. For pregnant women who are infect-
ed with Zika virus or are at risk of Zika virus expo-
sure, the focus is on monitoring the health of both the
mother and the developing fetus.

* Prenatal care: Pregnant women with con-
firmed or suspected Zika virus infection should
receive regular prenatal care to monitor the
progress of the pregnancy. This includes rou-
tine ultrasounds to assess fetal development.

* Symptomatic treatment: Treatment for Zika vi-
rus infection is generally supportive and in-
cludes rest, hydration, and the use of medica-
tions (acetaminophen) to alleviate symptoms
such as fever and pain.

* Avoiding further exposure: Pregnant women
should take measures to avoid further expo-
sure to the Zika virus, including preventing
mosquito bites. This may involve using insect
repellent, wearing long-sleeved clothing, and
staying in air-conditioned or screened-in ac-
commodations in areas with active Zika trans-
mission.

» Specialized care: In cases where the Zika virus
infection is confirmed, specialist treatment is
necessary, from maternal-fetal medicine spe-
cialists or infectious disease experts, to pro-
vide specialized care and guidance.

* Monitoring fetal development: Ultrasound ex-
aminations are essential for monitoring fetal
development and detecting any abnormalities
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associated with congenital Zika syndrome. The
timing and frequency of ultrasounds may be
adjusted based on the specific circumstances
of the pregnancy. Pregnant women must com-
municate openly with their Obstetrician/Gyne-
cologist about any potential Zika virus expo-
sure, travel history, and symptoms.

Since the information in the medical field is sub-
ject to updates, it’s recommended to consult with an
Obstetrician/Gynaecologist or consult the latest guide-
lines from health organizations, such as the Centers
for Disease Control and Prevention (CDC) or the World
Health Organization (WHO), for the most current in-
formation on the management of Zika virus during
pregnancy.

Diagnosis of neurological complications of
the ZIKA virus during pregnancy

The diagnosis of neurological complications of
Zika virus during pregnancy involves a combination
of clinical evaluation, laboratory testing, and imaging
studies. Neurological complications in the context of
the Zika virus during pregnancy may include abnor-
malities in the developing fetus’s brain, a condition
referred to as congenital Zika syndrome.

Clinical Evaluation:

* Prenatal ultrasound: Routine prenatal ultra-
sounds are essential for monitoring fetal devel-
opment, including the development of the
brain.

Ultrasound examinations may reveal structural
abnormalities in the brain, such as microcephaly
(small head size) or other brain malformations.

Neurological examination: Specialized prenatal
assessments may be conducted to evaluate the fetal
nervous system and identify any signs of neurologi-
cal abnormalities.

Laboratory testing:
Testing for Zika virus in the mother may be con-
ducted using molecular and serologic methods.
* Amniotic fluid testing through amniocentesis
may also be considered to detect Zika virus
RNA.

» Placental and fetal tissue testing: In some cas-
es, testing of placental and fetal tissues may be
recommended to confirm Zika virus infection
and assess the impact on the developing fetus.

Imaging studies:

Magnetic Resonance Imaging (MRI): MRI may be
used to provide detailed images of the fetal brain and
identify any structural abnormalities. MRI is particu-
larly useful for assessing brain structures that may
not be visualized on ultrasound.

* Follow-up and monitoring: Regular prenatal

care, including continued monitoring through
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ultrasounds, is crucial to assess the progres-
sion of neurological complications and other
potential issues.

* Genetic counseling: Genetic counselling may
be recommended to help parents understand
the implications of neurological abnormalities
identified during pregnancy.

Consultation with specialists: In cases where neu-
rological complications are detected, consultation
with specialists such as maternal-fetal medicine ex-
perts, pediatric neurologists, and genetic counsellors
may be recommended.

It’s important to note that the Zika virus can cause
a range of neurological complications in developing
fetuses, and the severity can vary. Not all pregnancies
affected by the Zika virus will result in congenital
Zika syndrome. Obstetrician/Gynecologist will tailor
the diagnostic approach based on the specific cir-
cumstances of each case.

Treatment of neurological complications of
the ZIKA virus during pregnancy

There is no specific antiviral treatment for Zika
virus or direct treatment for congenital Zika syn-
drome, which encompasses the neurological compli-
cations that may arise in a developing fetus during
pregnancy, [17]. The management of neurological
complications associated with the Zika virus during
pregnancy is focused on supportive care, monitoring,
and addressing specific symptoms or complications.

Some general aspects of managing neurological
complications during pregnancy include:

1. Multidisciplinary care: The care of pregnant
women with Zika virus-related neurological
complications involves a multidisciplinary ap-
proach. Specialists such as maternal-fetal med-
icine experts, neonatologists, pediatric neurol-
ogists, and genetic counsellors may be involved.

2. Monitoring and imaging: Regular monitoring
of fetal development through ultrasounds and,
in some cases, magnetic resonance imaging
(MRI) can help assess the extent of neurologi-
cal abnormalities. Monitoring may continue
after birth to assess the baby’s neurodevelop-
mental progress.

3. Supportive care for the mother: Pregnant wom-
en infected with the Zika virus should receive
appropriate prenatal care and support. Symp-
tomatic treatment for the mother, such as pain
management and rest, may be recommended.

4. Delivery planning: Timing and mode of deliv-
ery may be carefully considered based on the
severity of neurological complications and
other factors.
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5. Postnatal care for the infant: Infants born to
mothers with Zika virus-related neurological
complications may require specialized care,
including monitoring for developmental de-
lays and neurological issues. Early interven-
tion services and rehabilitation may be recom-
mended to address developmental challenges.

6. Genetic counseling: Genetic counselling can
help parents understand the implications of
neurological abnormalities detected during
pregnancy. It provides information about the
potential long-term effects and supports par-
ents in making informed decisions.

7. Clinical trials and research: Participation in
clinical trials or research studies may be con-
sidered, as ongoing research aims to better un-
derstand the Zika virus and identify potential
treatments.

Important consideration

Given the dynamic nature of medical research
and guidelines, it’s essential to consult with an Obste-
trician/Gynaecologist who can provide the most up-
to-date information. Local health authorities and the
World Health Organization (WHO) can also offer
guidance specific to the geographic region. Health-
care providers can offer personalized guidance based
on the specific circumstances of each case.

DISCUSSION

One of the most well-documented neurological
impacts of congenital Zika syndrome is microcepha-
ly, characterized by a smaller-than-average head size.
This results from the virus’s ability to target neural
progenitor cells during fetal brain development. Be-
yond microcephaly, congenital Zika syndrome often
leads to various structural brain abnormalities, such
as cortical malformations, ventriculomegaly, and cer-
ebellar hypoplasia [18]. Understanding the range and
severity of these structural alterations is crucial for
predicting long-term neurological outcomes. Infants
born with congenital Zika syndrome commonly ex-
perience neurodevelopmental delays, affecting mile-
stones like motor skills, speech, and cognitive func-
tions[19]. These delays can manifest early in infancy
and continue throughout childhood. Research indi-
cates that the extent of neurodevelopmental impair-
ment varies, emphasizing the need for individualized
care and intervention strategies. As affected children
grow, cognitive and behavioral challenges become
more apparent. Cognitive impairments may include
difficulties with attention, memory, and executive
functions. Behavioral issues such as hyperactivity
and irritability are also observed. Understanding the
nature of these challenges is essential for developing



370

targeted interventions and support systems for af-
fected individuals and their families [20,21].

Congenital Zika syndrome is associated with a
spectrum of ocular complications, ranging from mild
to severe. These include chorioretinal atrophy, optic
nerve abnormalities, and vision impairment [22].
Ophthalmological assessments are crucial in the
comprehensive evaluation of congenital Zika syn-
drome-affected infants, and early intervention is cru-
cial to managing and mitigating the impact of these
ocular complications.

Hearing loss is another significant neurological
consequence of congenital Zika syndrome. The virus
can affect the development of the auditory system,
leading to varying degrees of hearing impairment.
Audiological assessments and early interventions,
such as hearing aids or cochlear implants, are vital in
addressing this aspect of congenital Zika syn-
drome-related neurological impact [23,24].

Despite advances in diagnostic techniques, con-
genital Zika syndrome poses challenges for prenatal
diagnosis. Ultrasound findings, while indicative of
potential issues, may not be definitive, and serologi-
cal tests have limitations in terms of sensitivity and
specificity. Improving the accuracy and accessibility
of prenatal diagnostic tools is crucial for early identi-
fication and appropriate counselling for affected
families [25].

Given the multifaceted nature of neurological im-
pacts in congenital Zika syndrome, a multidiscipli-
nary approach to care is imperative. Neurologists,
pediatricians, ophthalmologists, audiologists, and re-
habilitation specialists must collaborate to provide
comprehensive care tailored to the individual needs
of each congenital Zika syndrome-affected child. Ear-
ly intervention services, including physical therapy,
speech therapy, and educational support, optimize
outcomes.

On a broader scale, the neurological impacts of
congenital Zika syndrome highlight the importance
of public health strategies in preventing Zika virus
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