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Background: An increased number of congenital Zika virus infections with neurological and musculoskeletal
malformations have been diagnosed worldwide, however, there are still several gaps in the knowledge about this
infection, its associated mechanism, timing of transmission, and description of throughout findings of signs and
symptoms, which is described in this paper. The purpose of this study is to describe aspects of congenital Zika
syndrome (CZS) beyond the central nervous system comprising detailed delineation of all the other clinical
findings.

Methods: A retrospective research developed using electronic medical records. We analyzed the files of 69 children
with an initial diagnosis of microcephaly by Zika virus who were born in 2015, 2016 and 2017, treated during the

period from 2016 to 2017.
impairment and other malformations.

Syndrome.
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Results: The newborns presented several neurological and musculoskeletal malformations, eye damage, hearing

Conclusions: The present study has significant impact for health care teams following lactents with Congenital Zika

Introduction

Zika virus (ZIKV) is an Arbovirus, belonging to the gen-
era Flavivirus (Flaviviridadae family) which is transmitted
primarily via Aedes aegypti. In 2015, The World Health
Organization (WHO) recognized that Zika virus was re-
sponsible for microcephaly and related neurologic disor-
ders in infants born from infected mothers [1].

The vertical transmission’s mechanism of ZIKV can
occur in different gestational ages [2], even by breastfeed-
ing [3], since the placenta acts on one hand as the only
physical and immunological barrier for the fetus and on
the other hand as potential viral reservoir [4].

Therefore, the purpose of this study is to describe as-
pects of congenital Zika syndrome (CZS) beyond the
central nervous system comprising detailed delineation
of all the other clinical findings.
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Methods

This is a retrospective research, developed using elec-
tronic medical records. The study was carried out in the
city of Goiania-GO, Brazil.

As most infants were included and investigated at the
beginning of the Zika virus epidemic, microcephaly was
the main clinical marker and was used as the inclusion
criterion. Thus, in this study the inclusion criterion was
an initial diagnosis of microcephaly. We identified 233
medical records with CID 10 QO02, after thorough data
analysis identified 69 cases of microcephaly by Zika
virus from newborns who were born in 2015, 2016 and
2017 and treated during the period from 2016 to 2017
in CRER - Rehabilitation and Recover Center Dr. Hen-
rique Santillo.

Diagnostic criteria for Zika virus infection were per-
formed by serology (IgM, IgG), and molecular tests
(PCR +); and neuroimaging examinations (MRI and CT)
of infants that confirmed the pattern of sequelae of
ZIKV infection.

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12887-019-1762-6&domain=pdf
http://orcid.org/0000-0003-4062-6203
http://orcid.org/0000-0002-0006-7745
http://orcid.org/0000-0002-0861-9655
http://orcid.org/0000-0002-7172-233X
http://orcid.org/0000-0001-9370-9139
http://orcid.org/0000-0001-9314-0499
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:enfguimaraes@yahoo.com.br

Paula Guimaraes et al. BMC Pediatrics (2019) 19:389

There was no serological and / or molecular diagnosis
in all cases during pregnancy, so the definitive diagnosis
was also made through postnatal neuroimaging exami-
nations in newborns.

Data were analyzed by Statistical Package for the
Social Sciences - SPSS 20.0.

Results

During the study period, there was a total of 233 infants
with microcephaly at the outpatient clinic, and 164 were
excluded because they were microcephaly for other
causes. After analyzing the medical records, we identi-
fied: 04 cases of hypoxia, 07 prematurity, 37 CP (cerebral
palsy), 17 congenital toxoplasmosis, 12 SGA (small for
gestational age), 08 congenital cytomegalovirus, 07 CNS
malformation, 04 IUGR (intrauterine growth retard-
ation), 04 congenital syphilis, 03 congenital rubella, 02
Down’s syndromes, 02 neurodevelopment delay, 20 gen-
etic causes, and 37 microcephaly from other causes.

During pregnancy 41 women who had Zika infection
documented by serology (IgM +), and / or molecular
tests (PCR +). Neuroimaging examinations of newborns,
such as computed tomography and nuclear magnetic
resonance, were performed in 28 infants and confirmed
the pattern of sequelae of ZIKV infection.

Thus, 69 records of lactents with microcephaly in-
fected by CZS were analyzed, of which 41 (59.4%) were
female; 6 were born in 2015, 55 in 2016 and 8 in 2017.
Microcephaly was detected in the intrauterine period in
24 of the fetuses, by performing morphological ultrason-
ography, 43 diagnosed after birth (2 missing data).

Regarding gestational age, there were 14 preterm new-
borns, 52 term and 3 missing data; 21 SGA (small for ges-
tational age), 46 AGA (appropriate for gestational age), 1
LGA (large for gestational age), 1 missing data and one
twin (only one fetus was infected). The cephalic perimeter
of the newborn at birth measured an average of 29.44 cm
(ranging from 22 to 37 cm), the length 45.83 cm and the
weight was 2592.88 g.

The clinical data of infants are detailed in Fig. 1.

Dicussion

In this study, the diagnosis of Zika virus infection in
most pregnant women was made by serological and
molecular tests. In other pregnant women with clinically
confirmed Zika infection but who did not have labora-
tory tests, neuroimaging examinations of infants con-
firmed the pattern of sequelae of ZIKV infection. In
another study of 345 women from September 2015 to
May 2016, 182 (53%) women were infected with ZIKV
between 6 and 39 weeks of gestation and had positive
ZIKV results in blood, urine or both. The correlation of
ZIKV infection with CZS and microcephaly has been
demonstrated [5, 6].
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This study demonstrated that CZS can cause a con-
stellation of clinical malformations in addition to the
central nervous system (classically microcephaly), with
special emphasis on motor alterations (mainly motor
deficiency, hyper and hypotonia, hyperreflexia, hip dys-
plasia and arthrogryposis), ophthalmologic (P.E. impair-
ment of visual acuity, glaucoma, retinocoroiditis and
optic nerve atrophy) and others (cryptorchidism, dyspha-
gia / choking). In addition, other studies have identified
neurological abnormalities and musculoskeletal malfor-
mations similar to our findings [7, 8].

A total of 24 newborns were diagnosed with CZS
during gestation, through the morphological USG that
identified the microcephaly intrafetal. Of these, 15
also confirmed the diagnosis of maternal Zika virus
infection by serology (IgM) and / or molecular tests
(PCR). Nine of these infants had the pattern of seque-
lae of ZIKV infection confirmed by neuroimaging
(MRI and CT). Microcephaly findings on intrauterine
ultrasonography were also observed in a similar study
and endorse our data [7].

As a result, the relationship of ZIKV infection to fetal
brain development is poorly understood, as well as
whether the risk of malformations is restricted to trans-
mission of infection during the first trimester of preg-
nancy. Experimental study in animals demonstrated a
high and selective tropism by brain and nerve cells pro-
moting various types of lesions [9]. Despite the impact
of malformations, especially microcephaly, there is a
concern to overestimate the diagnosis of this condition
and increase anxiety in potentially infected pregnant
women and the risk of interruption of pregnancy in
healthy fetuses [10].

In this study, it was observed that, of the 233 cases of
infants with microcephaly, 69 of these were conse-
quences of CZS, there was the identification of ZIKV in-
fection in 29.6% of children affected in the period
between 2015 and 2017, with the highest number of
cases occurred in the period of 2016, most females,
term, AGA (adequate for gestational age) and two twins
(with only one of the fetuses with sequelae of infection
by Zika virus).

Other clinical aspects besides microcephaly have been
highlighted in the literature, such as the occurrence of
epilepsy. Our data revealed a total of 43.5% of lactents
with epilepsy, consistent with recent study [11], in which
a total of 67% epilepsy was observed in 141 newborns
with CZS, more than a half (56%) requiring anticonvul-
sive polytherapy, highlighting the severity of congenital
lesions by ZIKV.

The World Health Organization (WHO) standardized
the references of the head circumference (HC) measure-
ment for the diagnosis of microcephaly by CZS, namely
HC less than 2 standard deviations (HC < -2DP) according



Paula Guimaraes et al. BMC Pediatrics (2019) 19:389

Page 3 of 5

Mycrocefaly

Motor deficiency

Decreased cervical tonus

Hypertonia

Hyperreflexia

Seizures

Spasticity’

Claw hands

Impairment of visual acuity:

Epilepsy

Strabismus'

Hypotonia

Extreme irritability

Dysphagia / choking

Hip dysplasia

Nistagmus

Hearing loss

Club foof
Arthrogryposis

Retinocoroiditis 4.3

Optic nerve atrophy:

Cryptorchidism=ji§ 2.9

Cataract=f§1.4

Glaucoma=§f 1.4

Fig. 1 Distribution of clinical finding of Zika virus congenital syndrome
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to gender and gestational age at birth. Thus, equal or less
than 31.9 cm for boys and equal to or less than 31.5cm
for girls; for newborns with 37 weeks or more of gestation
[12]. Thus, the values obtained in this study, whose mean
of newborns head circumference was 29.44 cm on average,
the length 45.83 cm and the weight 2592.88 g. In addition,
another study revealed that head circumference at birth of
newborns had an average of 29 cm [12], endorsing the
measure of the head circumference observed in the re-
cords of the newborns of this study.

Another study described cases of twin pregnancies ex-
posed to ZIKV where only one fetus was affected with
microcephaly associated with severe damage to the cen-
tral nervous system. It has also been explained that
neural stem cells from different individuals could behave
differently under ZIKV infection and that microcephaly
is probably associated with abnormal cell function [13].
These data endorse the findings of this study which
identified a case of twinhood where one fetus was in-
fected by Zika virus with microcephaly and the other
fetus was born without malformations.

Autopsy of fetuses of women infected by Zika virus
identified, in addition to microcephaly and various CNS
changes, abnormalities in the upper and lower limbs,
congenital arthrogryposis, hip malformations, hypospa-
dias, cryptorchidism, increased muscle tone, hyperre-
flexia, pulmonary hypoplasia and others congenital
defects [14]. As compatible with our data, we observed
that congenital microcephaly by the Zika virus can occur
concomitantly with several malformations, namely: limb
hypertonia and / or hypotonia, spasticity, clawed hands,
flexoadducted thumbs, exalted reflexes (muscle stretch-
ing), absence of cephalic and cervical tonus, absence of
trunk tonus, hyperreflexia, equine / club feet, hip malfor-
mation, arthrogryposis and cryptorchidism.

Other manifestations such as epilepsy, seizures, irrit-
ability, dysphagia, gait impairment due to motor defi-
ciencies and decreased auditory acuity were identified in
this study. Supporting our findings, other data revealed
that some newborns had dysphagia, hearing and visual
loss, as well as neurological abnormalities, hypertonia,
hyperreflexia, irritability, tremors and seizures [15].
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Ocular lesions were identified in lactents with micro-
cephaly born from the Zika virus epidemic, for ex-
ample: macular alterations with thick patches of retinal
pigmentation and/or chorioretinal atrophy, hypoplasia,
pallor and other abnormalities of the optic nerve, pres-
ence of macular pigmentation, neuroretinal macular at-
rophy, and loss of ocular reflex [16]. We identified
optic nerve atrophy, cataracts, glaucoma, macular scars
and cases of reticoroiditis (Roth spot). Other ophthal-
mologic changes were diagnosed in newborns, such as
nystagmus and strabismus (convergent or divergent)
and changes in visual acuity.

A weak point of our study is that patients are allocated
based on the diagnosis of microcephaly. Recent reviews
have shown that CZS can occur without the presence of
microcephaly, in addition to the fact that microcephaly
is not the most prevalent malformation [17]. A case-
control study estimated that 2 to 5 newborns per 1000
livebirths may have microcephaly associated with the
ZIKV epidemic [18].

However, when using the microcephaly inclusion criter-
ion in CZS, the most severe cases were certainly included,
which allows to map the associated manifestations of CSZ
in a more comprehensive way.

Conclusion

This study demonstrated that congenital Zika virus in-
fection can occur with several distinct malformations
and alterations that are aggravated by cognitive and
motor deficits, epilepsy, difficulty in swallowing, visual
and auditory system alterations and decreased and / or
lost mobility.

These findings attest to the severity of the sequelae of
this infection and strengthen the need to establish public
policies to increase the knowledge and preparation of
health professionals who have the challenge of facing such
epidemics. However, mainly contribute to the adequate
diagnosis of congenital Zika virus infection (with or with-
out microcephaly) to provide the best development of in-
fants with different deficits and malformations.
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