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Introduction
The Zika Virus (ZIKV) outbreak in Brazil, especially in the 

Northeast region in the years 2015-2016, involving the infection of 
women during the pregnancy, revealed its high teratogenic power, 
causing an increase in newborn with microcephaly and with serious 
changes congenital.1,2 Epidemiological data published by the Health 
Ministry of Brazil, referring to the epidemiological weeks 45/2015 
and 26/2017 (11/8/2015 to 7/1/2017), registered 2,844 cases (using 
clinical- epidemiological criteria) of Zika virus, 20.1% of which 
were later confirmed (sorologic), and 157 of them were classified as 
likely to be related to congenital infection during pregnancy. Of these, 
the state of Bahia had the largest number of cases (17.2%).2 Some 
clinical findings in children with microcephaly associated with ZIKV 
have already been published, such as brain changes, neurological 
abnormalities,3 bone and craniofacial deformities.4–8 Changes have 
also been reported in children with microcephaly caused by other 
causes, for example, impaired vision and hearing, delayed cognitive, 
motor and speech development8,9 and epilepsy.10

However, there are few studies describing the types and severity 
of oral changes in children with microcephaly associated with 
ZIKV. There are reports of the occurrence of tooth eruption delay 
and changes in the eruption sequence6,8 lip hypotonia, absence of 
lip sealing and mouth breathing3 and enamel opacity.5,8 Carvalho et 
al.,11 described that, in a population of 30 children with this condition, 

20% had inadequate tongue position at rest and also registered the 
presence of short labial or lingual curb, micrognathia, changes in 
the shape or number of teeth and spasms muscle.In addition to bone 
development, systemic, local or hereditary disorders that occur during 
enamel development can cause anomalies in its structure, affecting 
deciduous and / or permanent dentition12–14 and these dental enamel 
development defects (DDE) predispose to a greater risk of dental 
caries.15,16 According toLunardelli& Peres17 the extent of the defect 
will depend on factors such as intensity and duration of the etiologic 
agent and period of crown formation.18

Sociodemographic variables, such as low maternal education and 
low family income, are considered factors associated with enamel 
changes.19 Maternal disorders such as malnutrition and lack of 
vitamin A, which is responsible for the immune function and growth 
of ameloblastic cells, calcium and phosphorus deficiency, as well as 
other systemic events (diabetes, hypertension, congenital syphilis, 
exanthematic diseases), traumatic, environmental or genetic, can 
alter the cellular architecture and metabolism during the deposition 
of the organic matrix causing defects in the enamel structure.12–14 In 
addition, other events have also been associated with DDE in recent 
investigations: the use of laryngoscope and endotracheal intubation, 
prolonged mechanical ventilation and oral tube nutrition, mandibular 
fractures, surgical trauma, and repair of cleft lip and palate19 in 
addition to prematurity and low weight.20,21 Thus, the objective of this 
study was to describe oral problems and oral health habits in children 
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Abstract

Introduction: Children with microcephaly as a result of fetal exposure to the Zika virus 
(ZIKV) may experience brain changes, neurological abnormalities, bone and craniofacial 
deformities. Objective: The objective of this study was to describe oral problems and oral 
health habits involving children in early childhood with microcephaly associated with fetal 
exposure to ZIKV.

Methodology: A cross-sectional study was carried out on a sample of children with 
microcephaly, exposed to ZIKV during the pregnancy, attended at the Neuropediatrics 
outpatient clinic of a reference center in Salvador-BA. Clinical examination of oral conditions 
and interviews with mothers/ guardians were performed to obtain sociodemographic data 
and lifestyle habits. A descriptive analysis of the variables and exploratory analysis of 
factors associated with defects in enamel development (DDE) were done using Pearson’s 
chi square and a significance level of 5%.

Results: 74 children participated in the study and a higher frequency of the following oral 
conditions was observed: delayed eruption chronology (100%), dental biofilm (55.88%) 
and enamel defects (DDE) (22.06%). Bohn nodules (6.85%), micro dents (2.70%) and 
ectopically positioned dental elements (1.35%) were less frequent. Only one of them 
showed incipient caries lesion (1.47%). The occurrence of DDE was more frequent among 
those with ogival palate, normal weight at birth and who did not have an eruptive delay (p 
<0.05). In oral habits, 52.70% used a pacifier, 50% feeding at night, 66.22% used sugar and 
52.24% brushed teeth before bed. 

Conclusion: Monitoring oral health conditions is necessary to minimize oral health 
problems in these children.
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in early childhood with microcephaly associated with fetal exposure 
to the ZIKV and to verify factors potentially associated with the 
occurrence of DDE in this population.

Methodology
A descriptive cross-sectional epidemiological study was carried 

out, whose data collection took place from April to November 2017, 
involving all children diagnosed with microcephaly due to fetal 
exposure to the ZIKV, seen at a reference center in Salvador, Bahia, 
Brazil, in the Neuropediatrics sector.Possible access to the patients’ 
medical records in the Institution’s database, children diagnosed 
by the medical team were identified as having microcephaly due 
to fetal exposure to the ZIKV. Children with microcephaly due to 
other congenital infections and/ or genetic syndromes were excluded 
from this research. During the regular follow-up consultation, the 
mother (or guardian) was informed of the research and invited to 
participate, by signing a free and informed consent form.Primary data 
were obtained through interviews with mothers and clinical dental 
examination of children. There was no need for a specific call for the 
data collection for this study, as the procedures were conducted in 
the routine consultation, previously scheduled by the sector of the 
reference center itself.Interviews were conducted with the mother (or 
guardian), with the application of a structured questionnaire to obtain 
sociodemographic information and others related to the children’s oral 
health, including sex, age of the child and mother, responsible for the 
child’s care, place of residence (capital or countryside), breastfeeding 

(type and characteristics), oral hygiene habits, pacifier use, digital 
suction and mouth breathing.

Subsequently, the children underwent a clinical dental examination 
by a trained dentist professional to observe aspects related to oral 
health. Inspection and palpation of the gingival tracts, oral floor, 
cheek mucosa, tongue regions, soft and hard palate and vestibule 
bottom were performed. The purpose of the examination was also to 
identify congenital and developmental oral changes in babies such as 
Bonh’s nodules, Epstein’s pearls, dental cysts and cleft palate. Other 
lesions commonly found in this age group were also investigated, 
such as herpetic stomatitis and candidiasis. In addition, tongue 
brake and tongue shape were evaluated and classified according 
to their insertion and shape according to the protocol proposed by 
Martinelli et al.22 The clinical evaluation of caries used the dmft index 
recommended by the World Health Organization (WHO) (Table 1), 
covering the components: decayed teeth (d), teeth extracted by caries 
(m) and filled teeth (f)23–25 and the presence of stain white tooth decay 
according to the criteria of Nyvad et al.24

Dental enamel changes (DDE) were evaluated based on the criteria 
defined by Seow16 for the presence or absence of enamel hypoplasia 
and / or enamel hypocalcification, as well as tooth size and position.
The evaluation regarding gingival inflammation and dental calculus 
was based on clinical evaluation through visual inspection. It was 
considered an inflamed gum when it had redness, edema and / or 
bleeding. For dental calculus, their presence or absence was recorded 
(Table 1). 

Table 1 Definition of the variables analyzed in the children’s oral clinical examination, Salvador-BA, 2017

Variables

Soft tissue conditions categorization Categorization

Bonh nodules 0-absent 1-present 9-NR

Epstein pearls 0-absent 1-present 9-NR

Location of soft tissue lesion
0-does not apply 1-tongue 2-vestibule bottom 3-buccal floor 4- buccal mucosa 5-labial 
mucosa 6-hard palate 7-soft palate 9-NR (no response)

Resting lips posture 0- closed lips 1-parted lips 2- open lips 3- other / specify 9-NR

Tongue positioning during crying 0-High tongue1-midline tongue 2-low tongue 3- other / specify 9-NR

Tongue shape 0-Round or square 1- slight crack in the tip 2-shape of 3- other / specify 9-NR

Visualization of Lingual Brake 0- possible to view 1- impossible to view 9-NR

Lingual Brake Thickness 0- thin 1- thick 9-NR

Fixation of the frenulum on the sublingual 
(ventral) surface of the tongue 0- middle plane 1- middle plane and apex 2- at the apex 9-NR

Fixation of the frenulum on the floor of the 
mouth 0-Visible from the sublingual caruncles 1- visible from the lower alveolar crest 9-NR

Herpetic gingivostomatitis 0-absent 1-present 9-NR

Candidiasis 0-absent 1-present 9-NR

Orofacial Slits 0-absent 1-Cleft Lip 2- Cleft palate 3- Cleft lip and palate 9-NR

Palate shape 0-normal 1-changed

Determination of facial pattern 0-dolichocephalic 1-mesocephalus 2-brachycephalic 3-turricephalus 4-plagiocephaly 
5-scalophalocephalus

Periodontal Conditions

Gingival inflammation 0-absent 1-present 9-NR

Presence of dental calculus 0-absent 1-present 9-NR
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Variables

Soft tissue conditions categorization Categorization

Dental Conditions

Dental units present in the arcade Specify erupted teeth

Decayed teeth Number of decayed teeth

Lost teeth Number of missing teeth

Filled teeth Number of filled teeth

dmf-t index Average decayed, lost and filled teeth

Dental biofilm 0-absent 1- present 9-NR

Incipient carious lesion 0-absent 1- present 9-NR

Enamel development defect (DDE) 0-no change 1- hypoplasia 2- hypocalcification 3- hypoplasia and hypocalcification 9-NR

Change in position of teeth 0-normal 1- ectopic (specify teeth) 9-NR

Change size of teeth 0-normal 1- abnormal 9-NR

Table Continued...

The examination was performed by a single professional dentist 
trained in a lighted environment, using stretchers available on site. 
Following bio safety rules, disposable gloves per child, mask, cap and 
apron were used, as well as individual wooden spatulas for viewing 
the oral cavity and / or sterile gauze. A descriptive analysis of the 
variables of interest was performed, obtaining the simple frequency 
for the categories and measures of central tendency and dispersion 
for the continuous ones. In the other way, for categorical variables, 
differences in the occurrence of enamel development defects were 
analyzed according to variables of interest, using Pearson’s chi-
square, adopting in all cases the 5% level for establishing the statistical 
significance.This research was approved by the Ethics Committee of 
the School of Dentistry of the Federal University of Bahia, CAAE 
No. 2.005.322.

Results
During the period, 111 children from a universe of 183 were 

examined at the reference center. Considering the criteria adopted 
in this study, 37 children were excluded: 28 had a history of fetal 
exposure to ZIKV, but had a normal head circumference at birth; six 
children were diagnosed with microcephaly, but had positive serology 
for other congenital infections; and three children diagnosed with 
microcephaly, also had characteristics of other genetic syndromes.The 
study population, therefore, consisted of 74 children diagnosed with 
microcephaly and a history of fetal exposure to ZIKV. The children’s 
age ranged from 2 to 24 months, with a mean age of 17.7 months 
(SD±3.6), with a predominance of 18-month-old children (18.9%), 
female (60.81%) and brown or black (80.28%). The results regarding 
the family sociodemographic characterization showed that the 
mothers’ age at the time of the medical interview was between 15 and 
34 years, with an average of 27.08, (SD±6.72). Almost all mothers 
reported being the main responsible for the daily care of the child 
(91.89%) and 29.58% of them claimed to contribute to the family 
income. It is worth mentioning that although most children were 
born in the capital (58.33%), the majority lived in the countryside 
(56.94%).

Table 2 shows the results from behavioral factors related to 
children’s eating habits and oral health. Three children had been fed by 
gastric tube since birth. As for the others, 36.49% of mothers reported 
exclusive breastfeeding before 06 months. After 06 months, artificial 

feeding was the most common (60.27%). In oral hygiene habits, 
most mothers reported brushing children’s teeth more than once a 
day (79.41%) and 52.24% said they brushed before bed. The hygiene 
of the gingival was also recorded by most mothers (or guardians) 
(81.08%). The use of sugar in infant feeding was reported by 66.22% 
of mothers. 52.70% of mothers confirmed the use of pacifiers by the 
child, although only 13.51% reported the habit of digital sucking. 
In addition, 39.19% of mothers considered their children mouth 
breathers.

Table 2 Daily habits related to food and oral health care for children 
monitored at the reference service of Neuropediatrics, Salvador-BA; (n=74)

Variables n %

Breastfeeding before 06 months

Natural 27 36.49

Artificial 23 31.08

Mixed 21 28.38

Gastric feeding 3 4.05

Breastfeeding after 06 months

Natural 4 5.48

Artificial 44 60.27

Mixed 22 30.14

Gastric feeding 3 4.11

Night feeding

No 37 50

Yes 37 50

Use of sugar

No 25 33.78

Yes 49 66.22

Frequency of oral hygiene on the day*

One or more times 54 79.41

None 14 20.59
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Variables n %

Brushing before sleep at night*

Yes  35 52.24

No  32 47.76

Rim oral hygiene

Yes  60 81.08

No 14 18.92

Use of a pacifier

No 35 47.3

Yes 39 52.7

Finger sucking habit

No 64 86.49

Yes 10 13.51

Use of mouth Breather

No 45 60.81

Yes 29 39.19

*Lost or undeclared information 

The evaluation of dental structures was carried out in 68 children 
since 06 of them had not started the dental eruptive process at the 
time of the oral examination. Graph 1 shows the distribution of the 
number of teeth per dental element in the study population. Units 55, 
65 and 85 had not erupted in any of the children and only one tooth of 
element 75 was registered.

Graph1 Number of teeth present according to the dental unit in children 
monitored at the reference service of Neuropediatrics, Salvador-BA. (n = 74). 

The dmft found was zero. The presence of incipient caries lesion 
was registered in a single patient (1.47%) in units 51 and 61. Of the 
total, 2.70% of the children had some small teeth and 1.35% had 
some ectopically positioned dental element.Regarding the presence 
of dental biofilm, 55.88% of the children were present in the canine 
and molar regions. As for the gingival condition, two children 
(2.70%) had gingival inflammation and two children (2.70%) had 
supragingival dental calculus.During the examination, 41.89% of the 
children had completed lip sealing, while 37.84% had parted lips and 
20.27% opened lips. The evaluation of the tendency of the behavior 
of the tongue during crying, was only possible to be observed in 25 
children, who expressed this behavior during the clinical examination. 

In thisone, it was possible to show that 24% of the children had a 
tongue in an elevated position, 36% in an average position while 
40% in a low plane. It was found that 26.76% of the children did not 
have a lingual brake. The results of the characterization of the lingual 
brake are described in Table 3. Regarding changes in soft tissue, a 
single child (1.37%) presented ulcers in the bottom of the vestibule.
Among the other alterations investigated, which could occur in early 
childhood, the presence of Bohn’s Nodules (6.85%) was observed; 
inclusion cysts, Epstein pearls and dental cysts were not found in this 
study. There was no occurrence of natal or neonatal teeth. The cleft 
lip and palate, present in 01 children, was characterized as median 
(Table 3).

Table 3 Characterization of the lingual brake according to the classification 
of Martinelli et al.,22 congenital and developmental oral alterations and other 
oral lesions of children in early childhood followed at the Neuropediatrics 
outpatient clinic, Salvador-BA, 2017; (n=74)

Variables n %

Presence of lingual brake

Yes 52 73.24

No 19 26.76

Thickness of lingual brake*

Slender 43 82.69

Thick 9 17.31

Fixation of the frenulum on the sublingual (ventral) side of the 
tongue*

Middle plane 47 90.38

Middle plane and apex  4 7.69

At apex  1 1.92

Fixation of the frenulum on the floor of the mouth* 

Visible from sublingual caruncles 49 94.23

Visible from the lower alveolar crest 3 5.77

Bonh nodules*

Absent 68 93.15

Present  5 6.85

Rash hematoma*

No 71 97.26

Yes 2 2.74

Orofacial slits

Absent 73 98.65

Cleft lip - -

Cleft palate - -

Cleft lip and palate  1 1.35

Geographic tongue* 

No 71 97.26

Yes 2 2.74

Table Continued...
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Variables n %

Herpetic gingivostomatitis*

Absent 73 100.00

Present - -

Candidiasis*

Absent 72 98.63

Present 1 1.37

*Lost or undeclared information 

Regarding the evaluation of the DDE, it was possible to verify 
that 15 children (22.06%) had some types of defect, being 08 cases 
in the female sex. Dental units 51 and 61 were the most affected. 
Hypocalcification was more prevalent with 20.59%. No occurrence 
of isolated dental hypoplasia was recorded, only one child had the 
presence of both changes that is the presence of hypoplasia and 
hypocalcification (1.47%), in units 51 and 61. Graph 2 shows the 
percentage distribution of children according to the number of teeth 
affected by DDE. Analyzing differences in the occurrence of DDE, 
according to variables of interest (Table 4), statistical significance 
(p<0.05) was observed when considering the shape of the palate, birth 
weight, and eruption chronology. Thus, there was a higher occurrence 
of DDE among children with ogival palate, normal weight at birth and 
who didn´t have an eruptive delay.

Table Continued...

Table 4 DDE occurrence according to variables of interest in children monitored at the reference service of Neuropediatrics, Salvador-BA; (n=74)

       DDE      

Variables   Absent    Present    

    n  % n % p* Value

Sex

Girls 32 80 8 20 0.63

Boys  21 75 7 25

Coulor of skin

White 9 69.2 4 30.8 0.44

Black or brown 42 79.2 11 20.8

Trimester of congenital zika vírus infection

10 trimester 21 80.77 5 19.23 0.95

2º-30 trimester  22 81.49 5 18.51

Palate shape

Normal 22 95.45 1 4.55 0.02

Ogival 31 70.45 13 29.55

Use of O2 in the maternity

No 46 76.67 14 23.33 0.7

Yes 5 83.33 1 16.67

Use of incubator in maternity

No 41 5.92 13 24.08 0.39

Yes 8 88.89 1 11.11

Birth weight (g)

Equal or more 2500 35 71.42 14 28.58 0.04

Less than 2500 18 94.73 1 5.27

Exanthematic disease

No 9 69.23 4 30.77 0.4

Yes 44 80 11 20

Chronology of eruption (eruptive delay)

No 21 67.75 10 32.26 0.04

Yes   32 86.50 5 13.5  

*Qui- Square test of Pearson 

https://doi.org/10.15406/ipcb.2020.06.00200


Developmental enamel defects and other oral problems in children with microcephaly associated with 
fetal exposure to zika virus (ZIKV)

72
Copyright:

©2020 Agostino et al.

Citation: Agostino ESD, Chagas JRLP, Almeida TF, et al. Developmental enamel defects and other oral problems in children with microcephaly associated with 
fetal exposure to zika virus (ZIKV). Int J Pregn & Chi Birth. 2020;6(3):67‒74. DOI: 10.15406/ipcb.2020.06.00200

Graph 2 Percentage distribution of children according to the number of 
teeth affected by DDE at the reference service of Neuropediatrics, Salvador-
BA. (n = 74). 

Discussion
Investigating the occurrence of orofacial problems in children 

with microcephaly due to congenital ZIKV infection is important to 
enable comprehensive knowledge about the development of them and 
guide effective actions of an interdisciplinary intervention. However, 
studies focusing on this issue are still scarce in the literature.4–8 As 
a result, the possibilities of interation with the literature are limited, 
making it often necessary to discuss the results from data observed 
in child.23

Thus, unlike studies that analyzed a similar age range in the 
general population,24–27 the occurrence of dental caries was not 
observed in this study. However, it is worth noting that the presence 
of known risk factors for early caries, such as the use of sugar, night 
meals, the presence of biofilm and DDE, has been identified and that, 
if protective measures are not adopted, tooth decay can be quickly 
reach primary dentition. Cabral et al.,26 in a prospective cohort study 
involving the monitoring of children aged 4-30 months for 14 months, 
observed that the average dmft tripled at the end of the follow-up. 
Nóbrega et al.,27 in the municipality of Teresina, state of Piauí, found 
a prevalence of caries of 50.20% among the 566 children examined, 
all of whom were older, with 60 months of age.It was possible to 
observe the early occurrence of gingival inflammation (2.7%) and 
dental calculus (2.7%) in this population. Palma et al.,28 evaluating 
5-year-old children, observed a similar prevalence regarding gingival 
inflammation (2.8%), however, the prevalence of dental calculus was 
only 0.4%. Other works, such as Granville-Garcia et al.,29 involving 
children from 1 to 5 years old, had a higher prevalence (10.9%), in 
relation to gingivitis.

Del Campo et al.,30 reported the observation of the tongue brake 
in 11 children out of 83 with microcephaly due to fetal exposure to 
the ZIKV, and 04 children did not have a tongue brake. In the work 
of these authors, there is no mention of the characterization of the 
lingual brake of the other 07 children, nor the condition of the other 
72 children. In this study, a higher prevalence was found, observing 
26.76% of the children with absence of the lingual brake.

Among the congenital developmental changes that can occur in 
early childhood, Bonh’s Nodules were more frequent in this study, 
with a prevalence of 6.85%. As for the other types of inclusion cysts, 
there was no record of Epstein’s pearl or cyst of the dental lamina. 
This result is compatible with the findings by Santos et al.,31 who 
found a prevalence of 6.23% when studying inclusion cysts.

When analyzed separately, it is observed that, in general, the 
Bonh Nodules are more frequent and the prevalence varies greatly 
between studies, as observed in the works of Gomes, Jesus & Novais32 

(89.2%), Aguiar et al.,33 and Pieruccini Arias34 (11.92%). Regarding 
Epstein’s pearls, they were also not registered in the works of Gomes, 
Jesus & Novais,32 however they had a prevalence of 3.36%, in the 
work of Pieruccini Arias.34 The dental lamina cysts were found in the 
investigation by Gomes, Jesus32 with a prevalence of 5.4%. The two 
other congenital developmental disorders most prevalent in the study 
were rash hematomas and geographical tongue, both with a frequency 
of 2.74%. The rash hematoma considered a change of high prevalence 
in this age group in children with exposure to ZIKV by Silva et al.,5 
(53.84%), was rare in the study by Almeida et al.,35 (0.9%) and did not 
occur in this study.

Another alteration found in children was the cleft lip and palate, 
with a prevalence of 1.74%. The study conducted by Zen et et al.36 

verified the marked presence of cleft palate and / or lip in children 
with Edwards Syndrome, just as Sisodia et al.,37 found in individuals 
with Seckel Syndrome.The prevalence of oral candidiasis in this study 
was 1.74%, considered low when compared to the studies by Yilmaz 
et al.,38 who cite oral candidiasis as the most prevalent change in their 
results among other pathologies common to early childhood, with 
10.70%. As in the results by Cruz et al.,39 who found a prevalence 
of 5.45% of pseudomembranous candidiasis, with 8.86% in children 
aged 3-6 years when compared to other age groups. In the present 
study, there was no record of natal or neonatal teeth, also differing 
from the results found by Santos and et al.,31 who pointed out a 
prevalence of 0.65% in their study. Even higher prevalence rates 
were reported by Pieruccini Arias34 (3.08%). Silva et al.,5 reported the 
presence of supernumerary teeth in children exposed to the ZIKV.40

The presence of DDE in children with fetal exposure to ZIKV, 
was observed in this research with a prevalence of 22.06%. Other 
studies have also reported this finding. The study by Siqueira et al.,8 
analyzed the prevalence of DDE in primary dentition in children with 
microcephaly due to fetal exposure to the ZIKV, describing a proportion 
of 12.19%. Gusmão et al.,4 and Silva et al.,5 also verified the presence 
of opacities and hypoplasia in these children, with a prevalence of 
28.10% and 30.76%, respectively.In the case of congenital syndromes, 
it is observed that hypoplasia is a very common DDE.37,38 In this study, 
however, the greatest occurrence of changes in enamel development 
was represented by hypocalcification, with a prevalence of 20.59%. 
No alteration of the isolated hypoplasia type was observed, with only 
1.47% of hypoplasia associated with hypocalcification.

When the results are compared to epidemiological studies that 
analyzed DDE in primary dentition, the prevalence in this study is 
higher than the results presented by Huang et al.,41 who found an 
occurrence of 6.1%. However, the prevalence observed here was 
lower, when compared to the results of Hoffman, Souza & Cypriano43 

who found 29.6% of children with DDE.42 The literature reveals that 
DDE can predispose to tooth decay, tooth sensitivity, malocclusion 
and aesthetic problems in preschoolers.12,18 Its etiology is multifactorial 
and can be caused by genetic alterations and environmental factors, 
acquired after birth, such as infectious diseases.16

Some studies indicate that gestational time and birth weight 
can interfere with the prevalence of DDE. The authors report that 
premature and low birth weight children are at higher risk for the 
development of enamel defects.20,21 In this study, among the children 
who presented DDE, only one child was premature and gestational 
age was not associated (p> 0.05). In relation to birth weight, in this 
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study, the association was statistically significant, however, the results 
differed from those of the other authors, as children with a weight 
equal to or greater than 2500 kilos had a higher occurrence of DDE.44

It is worth considering the need for future investigations that 
focus on other possible factors associated with DDE, such as use 
of medications and nutritional status during pregnancy, or even 
consider the hypothesis that the ZIKV is capable of directly affecting 
the amelogenesis process, during the phase of capsule, responsible 
for the apposition and mineralization of the tissues.The presented 
study describes from a descriptive epidemiological approach some 
of the main oral alterations in children with microcephaly exposed 
to the ZIKV during the pregnancy. Among the advantages of this 
investigation, we highlight the sample size, the evaluation of different 
oral diseases and the exploratory analysis of the DDE in search 
of potential associated factors. However, we emphasize that the 
findings of the exploratory analyzes must be analyzed with caution, 
considering the type of study carried out (cross-sectional), which does 
not guarantee the temporal advance of the exposure in relation to the 
potential effects.

Conclusion
In children with microcephaly due to fetal exposure to the Zika 

virus analyzed there was a significant frequency of delay in the rash 
chronology (100%), dental biofilm (55.88%) and enamel development 
defects (DDE) (22.06%). Less incipient lesions of dental caries, 
gingival alterations, dental calculus, Bohn nodules, small teeth and 
ectopic teeth were less frequent, with prevalence below 10%. No 
child had a cavity lesion of dental caries. The occurrence of DDE was 
shown to be associated with the shape of the palate, the chronology of 
the eruption and birth weight, being more frequent among those with 
ogival palate, normal weight at birth and who did not have an eruptive 
delay. As for the investigated habits, the use of sugar (66.22%), 
night feeding (50.00%), the use of pacifiers (52.70%) and brushing 
before bed (52.24%) were more frequent). These results show the 
need for periodic dental monitoring and evaluation of children with 
microcephaly and a history of fetal exposure to Zika virus.
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