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Established Facts

sociated with microcephaly.

o Congenital Zika virus syndrome (CZVS) produces a wide range of brain insults and is frequently as-

o Vertical transmission from the mother to the fetus is not always associated with CZVS.

Novel Insights

o Signs of CZVS may appear before 20 weeks; some of them are subtle and difficult to recognize.
o CZVS ultrasound signs are dynamic and show progressive worsening through pregnancy.
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Abstract

We describe the prenatal evolution of the brain findingsin a
patient with proved Zika virus infection at 8 weeks of gesta-
tion showing the very early appearance at 17 weeks of ven-
triculomegaly and signs of brain parenchymal involvement
without microcephaly. The involvement of the brain be-
comes more evident at 22 and 27 weeks with the apparition
of calcifications and microcephaly. Interestingly, the postna-
tal findings failed to show significant worsening when com-
pared to these prenatal findings. ©2017 S. Karger AG, Basel

Case Report

A 27-year-old primigravida was referred at 17 weeks of gesta-
tion to our hospital for prenatal control. She was examined for the
first time during the current pregnancy in Bolivia at 8 weeks of
gestation because of arthromyalgia, conjunctivitis, maculopapular
rash, and low-grade fever. The diagnosis of Zika virus (ZIKV) in-
fection was reached by real-time reverse transcriptase polymerase
chain reaction (RT-qPCR) in serum. She had a history of nonhem-
orrhagic dengue and of chikungunya fever. Five weeks after the
onset of symptoms, the patient moved to Cordoba, Argentina; by
this time she was asymptomatic. Fetal ultrasound (US) examina-
tion was performed at 17 weeks using transabdominal and trans-
vaginal probes. The US findings were limited to the brain, showing
mild ventriculomegaly and lack of visualization of the corpus cal-
losum (Fig. 1a). A retrospective analysis of the acquired volumes
showed a more severe insult, including hemispheric asymmetry
and focal parenchymal thalamic, white matter, and cortical in-
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Fig. 1. Transvaginal examination at 17 weeks. a Modified coronal
image shows early development of ventriculomegaly (lateral ven-
tricular width = 10-11 mm); the corpus callosum is not observed.
b Multiplanar sagittal images. ¢ Multiplanar modified coronal im-
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ages; note the asymmetry of the hemispheres. (1) Periventricular
cystic degeneration. (2) Irregular echogenic ventricular wall. (3)
Parenchymal loss of lamination. (4) Caudate cyst. (5) Calcifica-
tions. (6) Parenchymal thinning.

(Figure continued on next page.)
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Fig. 2. Transabdominal examination at 21.6 weeks. Parasagittal
plane. The ventricular dilatation and the calcifications are more
prominent. (1) Calcifications. (2) Irregular echogenic ventricular
wall. (3) Parenchymal thinning. (4) Large subarachnoid space.
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volvement (Fig. 1b, c). Fetal biometry was normal for the gesta-
tional age. Maternal serology ruled out the possibility of other in-
trauterine infections.

A follow-up US examination performed at 22 weeks’ gestation
showed microcephaly, marked reduction in brain volume, ven-
triculomegaly, and broad-spread calcifications involving the white
matter, the cortex, and the thalami; the corpus callosum appeared
dysgenetic (Fig. 2).

Amniocentesis was performed and ZIKV infection was con-
firmed by RT-qPCR. The evolution of the disease was demonstrat-
ed by fetal magnetic resonance (MR) at 27 weeks showing further
reduction in the thickness of the brain parenchyma with abnormal
lamination, lack of development of normal sulcation, associated
with increased severity of the ventriculomegaly, and a very small
and thin corpus callosum (Fig. 3).

Pregnancy continued without significant changes in the US ex-
aminations. Delivery occurred at term resulting in a 3,390-g male
newborn. The Apgar score was 7/8 at 1 and 5 min, respectively.
Postnatal head circumference was 31 cm (2.1 SD below expected
value). He did not require specialized support; on day 1, blood tests
were normal. All samples from the newborn (blood, cerebrospinal
fluid, urine, placenta, membranes, and umbilical cord blood) were
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Fig. 3. Fetal T2-weighted MR images at 27
weeks. a Axial plane shows severe ventricu-
lomegaly; the brain parenchyma is ex-
tremely thin without sulcation. b Midline
plane shows a very small corpus callosum.
The infratentorial structures are relatively
spared.

negative for ZIKV by RT-qPCR, but anti-ZIKV IgM antibodies
were positive in the cerebrospinal fluid and serum by capture en-
zyme-linked immunosorbent assay (MAC-ELISA). Computed to-
mography (CT) scan confirmed the prenatal findings (Fig. 4).

The neonatal evolution was uneventful and the child was dis-
charged from the neonatal unit. He had small head circumference
below 2 SD and a normal auditory and ophthalmologic examina-
tion at 2 months of age, and the first neurologic examination was
consistent with mild hypertonicity and irritability.

Discussion

Due to the severe involvement in fetuses and new-
borns and its catastrophic consequences, the recent out-
break of ZIKV infection in Latin America rapidly reached
world attention and scientific community interest. Al-
though more than 1,500 studies have been published dur-
ing the last year on this issue, relatively few information
is available on the natural history of the fetal disease dur-
ing its early stages and on the dynamics of brain involve-
ment during pregnancy [1-3].

Since most of the cases reported during the ZIKV
epidemics were diagnosed late in pregnancy or after
birth in zones with relatively few resources, the amount
and quality of the US fetal descriptions of the diagnosed
cases was not optimal [4]. Particularly intriguing was
the almost complete lack of cases diagnosed before 19—
20 weeks [5]. More importantly, knowing the natural
history of other intrauterine viral infections and par-
ticularly cytomegalovirus, it was clear that fetal ZIKV
will result in a broad spectrum of anomalies being diag-
nosed in some cases during pregnancy and in other cas-
es only after delivery and childhood; nonetheless, it was
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Fig. 4. Postnatal CT at day 2. The size of the lateral ventricles re-
mains unchanged. Calcifications are clearly observed (arrows).
Note the characteristic skull shape found in patients with congen-
ital Zika virus syndrome as well as in other conditions associated
with microcephaly due to severe brain insults (arrowhead).

expected that some infected fetus will remain unaffect-
ed [6].

Our case being well documented since the beginning
of the disease and with an early complete neurosono-
graphic examination helps answer some of these still un-
resolved aspects of congenital Zika virus syndrome. The
first examination performed 9 weeks after the appearance
of clinical signs and confirmed by serum RT-qPCR
showed that although the head circumference was nor-
mal, the brain presented signs of being affected. Some of
the findings are obvious, as ventriculomegaly, but others
are more subtle and they easily may escape recognition
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(Fig. 1). These early findings apparently demonstrate a
more aggressive neurotropism of ZIKV, particularly
when compared with cytomegalovirus, a condition that
may present with very similar imaging findings but is
rarely detected before 20 weeks.

In a relative short period of 5 weeks, between this ex-
amination and the second one at 22 weeks (Fig. 2), the
findings became much more severe; it is important to
note the overwhelming increased amount and extension
of the calcifications and increase in the severity of the ven-
triculomegaly. Although we can suspect the presence of
abnormal Sylvian fissure, this finding and the thinning of
the brain parenchyma are more evident at the 27-week
MR (Fig. 3). Interestingly, from this time and until the
postnatal CT, the findings remained mainly unchanged
(Fig. 4).

It is to note that although the US findings appeared
severe, the immediate neonatal neurological examination
was apparently normal, besides the small head circumfer-
ence. This fact is to be taken into consideration when as-
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sessing the risks of congenital Zika virus syndrome, since
the diagnosis of children not evaluated during pregnancy
may be initially not so obvious.
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