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Radiographic evaluation of dental
anomalies in patients with congenital
Zika virus syndrome

Abstract: Numerous studies have reported abnormalities in the
development of oral structures in congenital infections that also involve
microcephaly. In this context, it is necessary to identify possible dental
anomalies of shape and/or number in patients with Zika virus syndrome
using radiography. The study population consisted of 35 children
born with congenital ZIKV who underwent intraoral radiographic
examinations for 24 consecutive months. A modified periapical
technique was performed in an occlusal position for the maxilla and
mandible. Categorical data were expressed as absolute and percentage
frequencies and compared using Pearson’s Chi-square test, with a 95%
confidence interval. Of the entire sample, eight children (22.8%) had
dental anomalies of shape and/or number, and four children (11.4%)
presented with both anomalies, with agenesis of the upper and lower
deciduous/permanent incisors and dental form modifications, such as
microdontia and anomalous cusps. When we considered age and sex,
there was no statistically significant difference between patients who
presented with agenesis and those who presented with modifications.
Children with congenital Zika virus syndrome were more likely to
have dental modifications in the number and shape of their teeth,
and it is essential to implement medium- to long-term monitoring to
diagnose other possible alterations throughout the development of the
mixed and permanent dentition, favoring their treatment.
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Introduction

Zika virus (ZIKV) is an arbovirus transmitted by Aedes aegypti
mosquitos, which was first reported in monkeys of the Zika Forest in
Uganda in 1947. In 1952, the virus was first isolated in humans in Uganda
and Tanzania. Until 2007, cases had rarely been reported in humans;
therefore, ZIKV was not considered a significant public health problem.
However, since then, a viral outbreak in Yap, a Micronesian Island, in 2007
and major epidemics in French Polynesia, New Caledonia, Cook Islands,
and Easter Island in 2013 and 2014 have been attributed to ZIKV, which
led to a change in how it’s viewed.!?

In Brazil, between late April 2015 and early 2016, there was a ZIKV
epidemic that mainly occurred in the northeastern region of the country;
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it is estimated that over 1 million Brazilians were
infected during this period. This event led the
Brazilian Ministry of Health to declare a Public
Health Emergency of national concern in November
2015, and following the emergence of new cases in
other countries, in February 2016, the World Health
Organization declared a Public Health Emergency
of world interest."**

Six months after the onset of the ZIKV outbreak
in Brazil, there was a sudden increase in newborns
with microcephaly. In 2015, 1248 new suspected cases
were recorded, which corresponds to a prevalence
of 99.7 per 100,000 live births, representing a 20-fold
increase compared to the prevalence in recent years.
On January 4, 2016, the Ministry of Health reported
the birth of 3174 microcephalic babies, most of
whom were in Pernambuco and almost all were in
northeastern Brazil.»**

In March 2019, the Ministry of Health
epidemiological bulletin reported a national total of
17,041 cases of microcephaly between epidemiological
weeks 45/2015 and 52/2018. Out of these cases,
3,332 cases were confirmed to be ZIKV infections,
while the others remained under investigation or
were discarded. In the state of Ceard, the April
2018 State Department of Health epidemiological
bulletin revealed 163 confirmed cases of microcephaly
suggestive of congenital ZIKV infection, while
the other cases remained under investigation or
were discarded. In the capital of Fortaleza, 57 cases
were confirmed.®’

The most severe neurological consequence of ZIKV
infection is microcephaly, which is characterized by a
reduction in normal brain volume. Other congenital
ZIKV-related changes that have been reported are
severe eye damage, hearing loss, lack of muscle tone,
and arthrogryposis. These changes have been found
even in children without microcephaly who were born
in regions of Brazil where the virus was endemic.>#’

Although many features of this syndrome are
common in other congenital infections, such as
rubella, syphilis, or toxoplasmosis, there are some
distinguishing features of congenital ZIKV, such as
severe microcephaly with a partially collapsed skull,
a thin cerebral cortex with subcortical calcifications,
macular healing, focal pigmentary retinal staining,
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congenital contractures, and early marked hypertonia
with symptoms of extrapyramidal involvement."

In the literature, there are reports of abnormalities
in the development of oral structures associated with
congenital infections, such as syphilis and rubella, that
also involves microcephaly; manifestations of bone,
dental, and maxillary atresia, ogival palate, saddle
nose, and Hutchinson’s teeth (dental malformations)
have been commonly reported.’ '

In this context, it is necessary to identify possible
dental tissue malformations in patients with
this disease to reduce the sequelae and possible
future complications.

Methodology

A quantitative descriptive cross-sectional study was
performed. The study population consisted of 35 children
born with congenital ZIKV who were evaluated monthly
by oral inspection, palpation, and clinical examination
at the Unichristus School of Dentistry for 24 consecutive
months. Additionally, intraoral radiographic examinations
were performed every 6 months.

The Ethics Committee of the participants’
educational institution approved the research,
according to the protocol CEP: 60740616.4.0000.5049.
This research followed the guidelines of the Helsinki
Declaration and the STROBE guidelines. A free and
informed consent form was read and signed by the
participants’ parents prior to the research.

Radiography was performed to diagnose possible
dental anomalies in the number and shape of the teeth
and to visualize the extent of the alveolar processes
in the patients. A modified periapical technique
was performed with a number 2 phosphorus plate
(Express, Instrumentarum, Milwaukee, USA) in an
occlusal position for the maxilla (Figure 1) and for
the mandible (Figure 2) in an attempt to visualize a
considerable amount of adjacent dental elements and
bones within both arches. This modification helped
with the examination and required only minimal
cooperation from the child. The long axis of the
phosphorus plate was positioned in the oral cavity
of each child, perpendicular to the median sagittal
plane, and was stabilized with the patient’s occlusion
and the help of the child’s parents.
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For periapical radiographs of the upper arch, the
central beam of radiation was directed towards the
glabellar region with 0-degree horizontal angulation
and 65-degree vertical angulation. For the lower area,
the central beam was directed to the central region
of the buccal floor with a 0-degree horizontal angle
and a vertical angle perpendicular to the long axis
of the plate. The patients were positioned next to the
guardians, wearing lead aprons, and a thyroid vest
for proper examination.

The EXPRESS digital imaging card scanner
(Express, Instrumentarum) was used. The exposure
parameters for each radiograph were 0.25 s, 60 kV,

Figure 1. Representative illustration of modified periapical
technique in an occlusal position for the maxilla.

Figure 2. Representative illusttration of modified periapical
technique in an occlusal position for the mandible.

and 6 mA. After image acquisition and processing,
Cliniview software (Instrumentarium, Tuusula,
Finland) was used for image interpretation and
brightness and contrast adjustments as needed.

Table 1. List of patients and the presence of modifications found.

it A el ml\ciL:irin]igztri;is moji?iigfions
1 42 m No Yes
2 39 m No No
3 42 m No No
4 40 m No No
5 30m Yes Yes
6 30m Yes Yes
7 43 m No No
8 43 m Yes No
9 50 m No No
10 40 m No No
11 42 m No No
12 40 m No No
13 43 m No No
14 33m No No
15 38 m No No
16 40 m No No
17 30m No No
18 40 m No No
19 29 m No No
20 21 m No No
21 43 m No No
22 40 m No No
23 40 m No No
24 39m No No
25 43 m Yes No
26 37 m No No
27 43 m No No
28 43 m Yes Yes
29 39 m No No
30 40 m No No
31 43 m No Yes
32 40 m No No
33 44 m No No
34 39 m No No
35 42 m Yes Yes
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Categorical data were expressed as absolute
and percentage frequencies and compared using a
Pearson’s Chi-square test. All analyses were performed
using the Statistical Package for Social Sciences
version 17.0 software for Windows, with a 95%
confidence interval.

Results

Among the patients evaluated, 19 (54.3%) were
male and 16 (45.7%) were female. At the end of the
study, 12 children (34.3%) were less than 40 months
of age, and 23 (65.7%) were 40 months or older.

Out of the entire sample, eight children (22.8%)
had dental anomalies of shape and/or number, and
four children (11.4%) presented with both anomalies,
with agenesis of the upper and lower deciduous/
permanent incisors and dental form modifications,
such as microdontia and anomalous cusps (Tables 1
and 2) (Figures 3 and 4).

When we considered age and sex, there was no
statistically significant difference between patients
who presented with agenesis and those who presented
with modifications.

Discussion

Out of the entire sample, a total of eight children
(22.8%), after radiographic evaluations, showed
some change in the shape and/or the number of
teeth; half of the sample showed a change in terms
of the number and shape modification. Among the
alterations we found, agenesis of the lower and
upper deciduous/permanent incisors was observed
in approximately one-fifth of the patients (n = 6,
171%). This incidence rate is higher than those
observed in populations without local systemic
or bone involvement, where the prevalence rate of
dental agenesis in primary dentition varies between
0.2% and 2.3%, affecting mainly lateral incisors*.
These findings also disagree with those of a study
by Coutinho et al.,'” where they found a prevalence
of 2.7% of anomalies (n = 9) in children without
systemic involvement at an early age.

The high prevalence of changes in the number
and/or shape of dental elements found in the
present study are similar to that of other studies that
studied pathologies, such as syphilis. Such studies
often evaluated tooth shape and size anomalies

Table 2. Evaluation of the presence of agenesis and shape modifications in children with congenital Zika virus syndrome.

Agenesis
Variables Total
No Yes
Sex
16 15 1
Female
45.7% 51.7% 16.7%
19 14 5
Male
54.3% 48.3% 83.3%
Age in months
12 9 3
Less than 40 months
34.3% 31.0% 50.0%
23 20 3
> 40 months
65.7% 69.0% 50.0%
Shape modification
29 27* 2
No
82.9% 93.1% 33.3%
6 2 4*
Yes
17.1% 6.9% 66.7%

*p-value < 0.05; Fisher’s exact test or Pearson’s chi-square (n, %).
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Shape modification

p-value No Yes p-value
0.187 14 2 0.504
48.3% 33.3%
15 4
51.7% 66.7%
0.391 9 3 0.391
31.0% 50.0%
20 3
69.0% 50.0%
0.004 - -



Figure 3. Dental anomalies of number.

Figure 4. Dental anomalies of shape in tooth 61.
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characterized by enamel and crown hypoplasia
in the form of a screwdriver and/or barrel, named
Hutchinson’s teeth.'®?

Congenital rubella syndrome is another type
of pathology that may be associated with changes
similar to the ones found in the present study; in
the literature, a high prevalence of dental alterations
such as enamel hypoplasia, conical teeth, and
screwdriver-shaped teeth have been described for
this syndrome.®* Another factor that may explain the
high rates of the number and shape anomalies found
in the infants in this study is infection in embryonic
cells responsible for craniofacial development. One
aggravating factor is the phase of odontogenesis,
which begins around the fifth intrauterine week,
a period in which Zika virus infection causes
significant comorbidities in the fetus.?>*

Considering that ZIKV infects human neural
progenitor cells thus resulting in a failure in the
developmental mechanisms of oral and facial
structures, other complications may occur later in
the course of the disease?. Thus, children should
be followed for medium- and long-term periods to
monitor dental development during the deciduous,
mixed, and permanent dentition phases.

Braz. Oral Res. 2021;35:043 5
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Conclusion

Children with congenital ZIKV syndrome were
more likely to have dental modifications in the
number and shape of their teeth. Thus, because of
the aesthetic and functional impairments that such
anomalies may cause, it is essential to implement
medium-to-long-term monitoring to diagnose other
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possible alterations throughout the development
of the mixed and permanent dentition, allowing
their treatment.
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