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Microcephaly caused by the Zika virus: dental care

Microcefalia por Zika virus: cuidados odontologicos
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ABSTRACT

Zika virus infection was declared a public health emergency at national and international levels due to the high incidence of the
virus infection and its relationship with the birth of children with microcephaly. Patients with microcephaly present significant clinical
neuropsychomotor disorders, therefore, dental surgeons should be prepared to treat such patients, observing the possible alterations
associated with this condition, as well as the oral diseases. Thus, the purpose of this research study was to inform dental surgeons
about the microcephaly associated with the Zika virus, as well as instructing them about the dental care necessary for such condition
and its management during the consultations.

Indexing terms: Dentistry. Microcephaly. Zika virus.

RESUMO

A infeccdo pelo Zika virus foi declarada como Emergéncia de Saude Publica a nivel Nacional e Internacional em decorréncia da
alta incidéncia de infeccdo pelo virus e a sua relacdo com o nascimento de criancas com microcefalia. Pacientes com microcefalia
apresentam alteragbes neuropsicomotoras de relevancia clinica e devido a isso, o cirurgido dentista deve estar preparado para o
atendimento e acolhimento desses pacientes, observado as possiveis alteracdes associadas a essa condicdo, bem como as alteracées
bucais presentes. Portanto, o objetivo dessa revisdo foi informar o cirurgido-dentista sobre a microcefalia associada ao Zika virus, assim
como orientar sobre os cuidados odontolégicos e manejo durante as consultas.

Termos de indexacao: Odontologia. Microcefalia. Zika virus.

INTRODUCTION emergency was decreed [1,2]. Concurrently with the Zika

epidemic, there was an increase in the number of babies

In 2007, due to an infection outbreak caused by  born with microcephaly in the Northeast Brazil. After

the Zika virus in the Pacific Island, reaching the Brazilian  several investigations, the virus was considered a causal

territory in early 2015, the virus was considered a public ~ factor in the development of microcephaly in fetuses and
health problem by several authorities, and a worldwide  newborns [3-5].
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Microcephaly is considered a disorder that is
characterized by the presence of a lower than normal head
circumference [6]. In addition, this disfunction may be
associated with muscular, neurological, hearing, behavioral
and further complications [5,7-9]. As a result, and due to
the increasing number of children born with microcephaly
caused by the Zika virus [10,11], dental surgeons should
be prepared to treat these patients and instruct those
responsible for these children about the importance of
the oral health. Therefore, this current research study
aimed at performing a literature review to inform oral
care professionals about the microcephaly caused by the
Zika virus, as well as instructing them about the correct
approach when treating these patients.

Epidemiology and general aspects of the Zika
virus infection

The Zika virus belongs to the genus Flavivirus in
the family Flaviviridae, being, usually, transmitted by the
mosquito of the genus Aedes [12]. This virus was isolated,
for the first time, in the serum of a Rhesus monkey in the
Zika forest in Uganda, in 1947 [13]. Some years later, the
same virus was identified in the Aedes egypti mosquito in
Malaysia and in other Asian countries [14]. However, due
to the existence of sporadic cases of the Zika infection,
little attention was given to the epidemic [15].

In 2007, the virus gained the attention of the
scientific community due to an infection outbreak, with
more evident clinical manifestation in the Federal States
of Micronesia, located in the Pacific Ocean [1]. Six years
after this outbreak, another one was reported in French
Polynesia, reaching, approximately, 28,000 people [16]. In
the American continent, Zika was first confirmed in Chile
in 2014, and, in early 2015, in the Brazilian territory [2].
In 2015, in Brazil, 18 states reported patients infected
by the virus, most of them were concentrated in the
Northeast region [17]. Since then, other neighboring
countries presented cases of infection spreading to South
America, Central America and the Caribbean, totaling
14 new territories [2]. As a result of this and its clinical
conseqguences, the World Health Organization decreed an
international public health emergency’, directing all the
efforts and research studies to this epidemic [18]. Recently,
according to a report published by the Pan-American
Health Organization, the confirmation is that the Zika virus
infection is in 48 territories of the Americas [19].
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Considering the Zika virus transmission, additionally
to the mosquito, other factors may be associated with it
such as pregnancy, sexual contact and blood transfusion
[20]. During the pregnancy, the woman, carrying the virus,
may transmit it through the amniotic fluid, since the viral
RNA was found in it, causing significant damage to the
fetus [21]. On the other hand, in breastfeeding, although
the virus has been detected in breast milk, data are still very
limited regarding the infection caused through this route,
requiring additional studies [22]. The sexual transmission
was considered a potential route of infection due to the
high viral load found in the semen, as well as reports of
the disease transmission after the sexual act from infected
patients to non-infected ones were published [23]. In
relation to blood transfusion, patients who underwent this
procedure and received contaminated blood were infected
by the Zika virus [24].

The symptoms resulting from the Zika virus
infection may be several, presenting, or not, low fever,
maculopapular rash, myalgia, arthralgia, headache,
conjunctival hyperemia and, less frequently, edema,
odynophagia, dry cough and gastrointestinal disorders,
especially vomiting. Patients suspected of having Zika
infection should show maculopapular pruritic along with
two or more of the following symptoms: fever, conjunctival
hyperemia without secretion and pruritus, periarticular
edema or polyarthralgia [4,20].

The differential diagnosis with other known
diseases such as dengue, measles, rubella, chikungunya,
among others, should be performed, since some symptoms
often resemble each other. Therefore, careful analysis of the
symptoms, as well as the collection of biological samples
for laboratory tests, should be carried out [25].

Microcephaly and Zika virus

In 2015, in Brazil, the State Department of Health
from Pernambuco notified the Ministry of Health about
an increasing number of cases of microcephaly, leading to
a data survey on the possible causes of such occurrence.
From the information collected, it was suggested a causal
relationship of microcephaly to the Zika virus infection [4].

In 2016, a total of 8,165 microcephaly cases
were reported in Brazil. And, out of these cases, a total
of 1,638 cases were associated with the Zika virus [26].
In the same vyear, Aratjo et al. [3] carried out a case-



control study investigating the association between the
microcephaly and the transmission by the Zika virus during
pregnancy. Thus, neonates presenting microcephaly (cases)
and those who did not present it (controls), born in eight
public hospitals in Pernambuco, were analyzed, totaling 32
cases and 62 controls. The analysis was performed using
serum and cerebrospinal fluid samples from the patients
tested for IgM to Zika virus. From the data found in this
current research study, the authors suggested that the
microcephaly was caused by the virus infection, since 24
out of 30 mothers of the babies with microcephaly had
Zika infection, as well as 13 of the neonates born with
microcephaly were tested positive for the virus by serum or
cerebrospinal fluid IgM.

In Colombia, between 2015 and 2016, according
to a report from the Colombia’s National Institute of
Health, 476 cases of microcephaly were reported and, after
laboratory tests, it was observed that 48% of the cases
had the Zika virus infection. Also, according to the study,
the first quarter of pregnancy and the beginning of the
second period are at higher risk for the fetus to develop
microcephaly caused by the Zika virus. However, despite
of this high percentage of cases in the country, comparing
to Brazil, these were three times smaller, being possibly
associated with several factors such as the place of residence
of the majority of the Colombian population, which is at
high altitudes, in which the mosquito is not present, or
due to the difficulty in monitoring the microcephalic in
newborns, reducing the number of confirmed cases [27].

In 2016, in Vietnam, 23 cases of Zika virus infection
were identified. During this period, a case of microcephaly
caused by the virus was reported, in which the mother
presented symptoms such as fever and rash in the second
semester of pregnancy. After the suspicion of infection,
laboratory tests were performed confirming the exposure
to the virus [28].

In2015, another case of microcephaly was reported
in Brazil. The case was from a 17-year-old pregnant woman,
living in the Northeast Brazil, who sought for prenatal care.
After the ultrasound was performed, pregnancy of twins
was diagnosed and, in both babies, a small circumference
of the head was confirmed, suspecting from microcephaly.
After birth, the diagnosis of microcephaly was confirmed
and the serological tests excluded rubella, toxoplasmosis,
syphilis among other diseases. Subsequently, serological
tests were performed for the Zika virus, confirming the
virus in the mother of the newborns [29].

Microcephaly caused by the Zika virus

A systematic review conducted recently, aimed
at finding scientific evidences associating the Zika virus
infection and the microcephaly. Included in this review,
there were studies from every language that was within
a pre-established framework of the Zika virus causality.
The reference sources were databases and electronic sites
from the year 2016. After a careful analysis of the studies,
87 items were included. Based on the results, the authors
concluded that the Zika virus infection, during pregnancy, is
associated with the microcephaly in fetuses and newborns
[30].

Microcephaly: diagnosis and clinical aspects

Microcephaly is a congenital condition characterized
by a lower than normal cephalic perimeter and may be
present at birth (congenital microcephaly) or after birth
(acquired microcephaly) [6]. According to the WHO, to
be considered microcephaly, the cranial measurement
should be less than two standard-deviation below average,
according to the age and the gestational gender. The
cephalic perimeter is measured with a non-stretchable
measuring tape, which is placed around the circumference
of the newborn’s head (at the height of the supraorbital
arches and the greater prominence of the occipital bone),
preferably within 24 hours after birth [31].

Itisimportant to note that the measure of the head
circumference may vary according to the gestational age
and the ethnical characteristics, therefore, they should be
considered during the anamnesis and physical examination.
According to the WHO and the INTERGROWTH-21st fetal
growth patterns, in the first 24 - 48 hours of the newborn’s
life, the average referential cephalic measurement
corresponds to 34.5 cm for boys and 33.9 cm for girls [32].
With regards to the measurements related to microcephaly,
the Brazilian Ministry of Health, in 2016, adopted new
parameters, in which the cephalic measurement should
be equal to or lower than 31.9 centimeters for boys, and
equal to or lower than 31.5 centimeters for girls [31].

Inaddition to detailed anamnesis and measurement
of the child’s head circumference, additional tests should
be performed to properly make the diagnosis, comprising
neurological examinations, observing the newborn’s
posture, the spontaneous movements, the crying reflex and
the primitive reflexes (sucking, holding, gait, cutaneous-
plantar and Moro) [33]. Furthermore, imaging exams are
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also essential as they allow the visualization of dysfunctions
in the central nervous system, comprising obstetric
ultrasonography, transfontanelar ultrasonography and
cranial CT scan [34].

Microcephaly may be associated with other
dysfunctions such as muscle stiffness and limb contractures,
convulsions, irritability, swallowing problems, hearing and
eye abnormalities, brain anomalies, brainstem dysfunction
and cerebral cortex calcification [5,7-9]. In a cohort
study conducted in two pediatric hospitals in Berlin, the
objective was to evaluate the diagnosis of microcephaly
cases. A total of 680 children with microcephaly from both
genders were evaluated. Information regarding medical
history, clinical, laboratory, genetic and radiographic
data were collected. At the end of the study, the authors
observed intellectual impairment disability (65%), epilepsy
(43%), ophthalmological dysfunction (30%) and brain
abnormalities in the patients [10].

The Dental Surgeon’s Work

In most cases, the microcephaly is associated with
other congenital disorders which are relevant to the dental
practice such as swallowing problems, mental retardation,
epilepsy etc [9]. As a result, the dental surgeon should be
prepared to treat these patients and guide-orient the family
regarding the patient’s oral care. In the first appointment, a
detailed anamnesis should be carried out, considering the
medical history, the physical and mental limitations and the
patient’s current health [35]. Newborns with neurological
disorders, such as the microcephaly, may present difficulties
in oral motor skills, therefore, the professional should
instruct the parents about breastfeeding, breathing and
swallowing [36].

Breastfeeding is essential for the newborn
due to its nutritional and emotional importance. In
addition, breastfeeding establishes appropriate muscle
tone, positively influencing the development of the
stomatognathic system [37]. However, children without
suctioning, swallowing and breathing coordination, such
as patients with microcephaly, are at risk for aspiration and
choking. Thus, alternatives should be presented to parents
such as the use of glasses/cups, finger probes, among
others [38].

Instruction about oral hygiene, healthy diets and
habits should be provided by dental surgeons since the
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beginning of pregnancy, as it has a positive influence on
the oral health of the child [39]. Children with intellectual
impairment present higher rate of caries and periodontal
disease, as well as inadequate oral hygiene [40]. Moreover,
the difficulty to have access to specialized services and the
lack of the patient's cooperation also result in poor oral
health in patients with special needs [41].

Children with microcephaly often show convulsive
seizures [10], therefore, it is essential for the success of
the treatment to investigate the factors that trigger the
seizures, as well as the medications of continuous use [42].
Some drugs, such as the phenytoin, can cause gingival
hyperplasia, making it difficult chewing and oral hygiene
[43]. Then, it is necessary to show to the family the
importance of taking the patient to the appointments for
prophylaxis and biofilm control. Besides the side effects,
attention should be given to drug interaction in patients
undergoing treatment with anticonvulsants [44]. For
example, benzodiazepines, CNS depressant drugs, should
be prescribed with caution, as potential interaction may
occur, leading to a greater CNS depressant effect [45].

Anotherimportant aspect is managing the patient's
behavior during treatment. These patients demand shorter
and quieter consultations for both simple and complex
procedures. Treatment should be performed, whenever
possible, in stages. The communication with the child must
be clear and compatible with their ability to understand
[46].

In cases where the patients are not very
collaborative, stabilization measures can be performed,
provided they have the consent from those responsible
for the patient. Another option are the drugs to promote
moderate sedation, such as benzodiazepines, however, it
is very important to observe the recommended doses and
possible drug interactions. When the treatment can not be
performed in an outpatient clinic, the patient should be
referred to a hospital and the treatment performed under
general anesthesia [47].

FINAL CONSIDERATIONS

Faced with the increasing number of infection
caused by the Zika virus and the new cases of children born
with microcephaly, dental surgeons should be prepared to
treat these patients. Therefore, knowing the dysfunctions
associated with microcephaly and the main oral problems



of the patient help in directing the treatment care, aiming
at achieving a better technical management and clinical
behavior during treatment.
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