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ARTICLE INFO                           ABSTRACT 
 

Oral health care involves dental development, the stomatognathic system, and craniofacial 
growth in early childhood in order to significantly reduce corrective measures. However, what 
about individuals with microcephaly? The present study explores the morphological diagnosis of 
the faces of these children. The study population corresponded to sevenBrazilian children with 
microcephaly, without other associated syndromes with the complete deciduous dentition. The 
data collection consisted of the analysis of the facial characteristics obtained from clinical records 
and photos from the front and lateral views of the face at rest. There was a predominance of the 
dolichofacial type (100%) in the frontal norm analysis. In the lateral norm analysis, there was a 
predominance of Standard II children (85.71%) compared to Standard I (14.29%) children. The 
proportion of severe Microcephaly (-3 SD) was higher in males (P = 0.04). There was no 
association between the severity of microcephaly and the facial type (P> 0.05), although the 
Standard II pattern was more prevalent in severe microcephaly (100% of cases). The 
recommendation for the longitudinal monitoring of the mandibular growth vector of these 
individuals is essential, which is significant for the diagnosis and prognosis of the orthopedic 
treatment while there is still craniofacial growth. 
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INTRODUCTION 

Microcephaly is a clinical condition in which the child presents 
significant reduction in the occipitofrontal circumference of the head 
when compared to others of the same sex and age. In addition to 
craniofacial disproportion, it can lead to joint malformation in the 
limbs, changes in neuropsychomotor growth and development, as 
well as hearing and visual deficiencies (DEVAKUMAR et al., 2018; 
FRANCE et al., 2020; WHO, 2016). In Brazil, in 2016, the Ministry 
of Health adopted operational definitions based on the cephalic 
perimeter (CP) measurement in accordance with WHO, creating a 
normative reference for the first 24-48h of life, using theInterGrowth 
parameters for both sexes. In this new CP reference table, the 
standard measure for the newborn (NB) is 31.5 cm for girls and 31.9 
cm for boys (INTERGROWTH-21st, [n.d.]; BRAZIL, MINISTRY 
OF HEALTH, 2017; WHO, 2016). The World Health Organization 
defines Microcephaly cases as NB with a CP lower than -2 standard 
 

 

 
deviations (SD), i.e., more than 2 SD below the mean for gestational 
age and sex. Severe Microcephaly cases are NB with a cephalic 
perimeter of less than -3 SD, i.e., more than 3 SD below the mean for 
gestational age and sex (WHO, 2016). From the moment it is formed, 
during the embryonic period, until it reaches its definitive dimension, 
in the skeletal maturity, the face emerges from the base of the skull, 
driven in the three space dimensions. In individuals with no 
congenital malformations involving the face, there is a genetic 
determinism for the facial configuration, which ends up being a 
product of the morphogenetics. Extragenetic factors become more 
important when congenital malformations mutilate the anatomy 
(CAPELOZZA FILHO, 2005; LEWIS; ROCHE; WAGNER, 1985; 
SILVA FILHO, 1989). In early childhood, the face has not yet 
reached its definitive dimensions. The maxilla and mandible have not 
reached yet their final dimensions and will exhibit considerable 
growth until skeletal maturity. However, the tendency is for the facial 
configuration to remain constant during growth, which is why, at this 
stage, it must be identified, defining the facial pattern of the 
individual. Facial analysis consists of morphologicalanalysisof the 
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face by the arrangement of its soft tissues. This analysis expresses the 
spatial organization of the basal bones, maxilla, and mandible by 
facial geometry, identifying skeletal balance or discrepancy (SILVA 
FILHO et al., 2008; ENLOW; HANS, 1998). However, although 
craniofacial growth and development are directly associated with 
genetic factors, they are strongly influenced by the functional pattern 
of the orofacial musculature. In this context, can this congenital 
malformation interfere with growth and development? At what 
magnitude and in which direction will growth express itself? The 
reviewed literature demonstrates the occurrence of changes in the 
chronology and sequence of tooth eruption, as well as alterations in 
the facial muscle tone, breathing, and swallowing in in infantchildren 
born at term, diagnosed with microcephaly at birth, associated with 
the Zika virus congenital syndrome (D'AGOSTINO et al, 2020; 
FARIA, FEITOSA & CANUTO, 2020; RIBEIRO et al, 2020). 
Regarding craniofacial development, recent studies have reported 
differences when comparing children with microcephaly associated 
with the Zika virus congenital syndrome with those in the control 
group, without microcephaly, at the same age of 24 months. In the 
craniofacial analysis, cephalometric measurements were significantly 
lower in children with microcephaly, showing an indication of 
possible delay in craniofacial growth (Carvalho-Sauer et al, 2020; 
RIBEIRO et al, 2020). In this contextof increase in the number of 
cases of microcephaly in Brazil and based on the scientific 
knowledge that the facial pattern is maintained during growth, the 
identification of patterns of face morphologystill in the early 
childhood,inchildrenwith microcephaly is an important contribution. 
These patterns resultfrom the arrangement of the soft tissues of the 
face and their identification contribute significantly for health 
professionals to adequately perform preventive and intervening 
measures on these individuals. These actions are key points for 
defining a realistic prognosis and preparation of a health care 
protocol. This research aimed to analyze the morphological 
characteristics of the resting face at the stage of complete deciduous 
dentition of children with microcephaly, living in Jequié and 
neighboring municipalities of Bahia, Brazil. 

MATERIAL AND METHODS 

This is a clinical study with a cross-sectional approach that was 
conducted after approval by the Ethics Committee of the 
UniversidadeEstadual do Sudoeste da Bahia (UESB) under the 
protocol no 3.932.364/2019, in accordance with the recommendations 
of the Declaration of Helsinki. The norms of theguidelines for 
observational studies described by Von Elm et al (2009) were 
followed. The study population involved newborn (NB) children 
diagnosed with microcephaly, from both sexes, Brazilian nationality, 
3 to 6 years old, and with complete deciduous dentition. As inclusion 
criteria, all children should have clinical records, front and lateral 
facial pictures at rest and intraoral photographs obtained from the 
documentation file of the UESB Dentistry Unit.  Children diagnosed 
with syndromes were not included in the study, as well as those with 
the presence of a permanent tooth that was partially or totally erupted. 
The diagnosis of Microcephaly (NB born at term with a cephalic 
perimeter lower than -2 standard deviations for his/her gestational age 
and sex) or Severe Microcephaly (NB born at term with a cephalic 
perimeter of less than -3 standard deviations for his/her gestational 
age and sex) was obtained from the medical records, as well as the 
data on sex, age, and color/race (IBGE, 2000; INTERGROWTH-
21st, [n.d.]; WHO, 2016). The classification of the complete 
deciduous dentition was obtained from the clinical records and from 
the analysis of intraoral photos of these children. The facial 
examination of each child consisted of the clinical morphological 
analysis, in frontal and lateral views, present in the upper, middle, 
and lower facial thirds. The sagittal and vertical facial traits were 
based on the pattern developed byCapelozza Filho (2005). In the 
sagittal analysis the face can be grouped into three distinct patterns: 
Standard I, Standard II, and Standard III. Pattern I reflects a facial 
balance, in which the maxilla and mandible are well disposed, 
presenting a harmonious face. In addition, they exhibit facial 
symmetry, proportion, and balance between facial thirds, good 

zygomatic projection, pleasant nasolabial angle, passive or discrete 
interlabial space, harmonious labiomentonian curvature, and well-
defined chin-neck line and angle. Pattern II is defined by a positive 
sagittal step between the maxilla and mandible resulting from 
mandibular deficiency and/or upper dental protrusion, revealing an 
excess of facial convexity. In contrast, Pattern III exhibits a negative 
sagittal step between the maxilla and mandible due to mandibular 
prognathism and/or maxillary protrusion, with reduced facial 
convexity. In frontal view, the face was classified in three 
morphological types: dolichofacial, mesofacial, and brachyfacial. In 
the dolichofacial configuration, the vertical dimensions of the face 
prevail over the horizontal dimensions, resulting ina longer silhouette. 
In the brachyfacial configuration, the transverse dimensions exceed 
the vertical dimensions, making up a wider face. The equivalence of 
the transverse and vertical dimensions characterizes the face as 
mesofacial. The three configurations described must exhibit 
characteristics such as symmetry, proportionality between the facial 
thirds, and passive lip seal with compatibility between the length of 
the soft lip and the length of the lower third of the face. 
 
The Long Face and Short Face Patterns are discrepancies observedin 
the vertical plane, representing the extrapolation of the normal face in 
frontal view. The Long Face Pattern depicts a specific feature: the 
lips do not touch, the patient has exposure of the resting anterior teeth 
and smiling gums caused by the excess of the lower third of the face, 
including the jaw (CAPELOZZA FILHO, 2005). In this research, the 
patients classified as dolichofacialswere includedin the "Long Face" 
pattern while the brachyfacial patients exhibited the "Short Face" 
pattern. The analysis of the face morphology at rest was recorded 
through extraoral photographs of the children with Microcephaly, 
selected from charts specially designed for this purpose, as well as the 
registration data, the stage of the deciduous dentition, and the facial 
traits of these patients. The reproducibility was evaluated through 
intra-examiner agreement, performed through the Kappa test. Two 
researchers with orthodontic training (LMAF; MCAF) were trained, 
calibrated, and a pilot study with 5 medical records was conducted. 
Data collection started after an "almost perfect" inter-examiner 
agreement (Kappa > 0.80). The data were analyzed using the 
Statistical Package for the Social Sciences SPSS version 21.0 (SPSS 
Inc., Chicago, USA). The descriptive statistics were calculated by 
means of the central tendency measurement as well as the frequency 
of sex and microcephaly classification. The inferential analysis 
between the type of Microcephaly and the independent variables 
(clinical factors) were determined by the Fischer's Exact test, with a 
5% significance level. 

RESULTS AND DISCUSSION 

A total of 13 medical records of children with the diagnosis of 
microcephaly were identified in the file of the Dentistry Unitatthe 
UESB during the research period. Among these documents, one child 
was diagnosed with Cri-du-Chat syndrome (n=1), two had partial 
irruption of the first permanent molars (n=2), one presented 
incomplete deciduous dentition (n=1), and two did not contemplate 
the age proposed in this study (n=2). Therefore, 7 children between 3 
and 5 years old (mean age = 3.6 y + 0.22) were analyzed, 3 males 
(42.8%) and 4 females (57.2%), brown, at the stage of complete 
deciduous dentition, with 2 (28.5%) children being diagnosed with 
microcephaly and 5 (71.5%) with severe microcephaly according to 
WHO classification (Table 1). After the morphological analyses of 
the face at rest, seen in frontal view, all the children were 
disproportional in the upper facial third in relation to the other two 
thirds due to a significant reduction in the occipitofrontal 
circumference of the head. Besides this narrowing of the cephalic 
perimeter, six children presented a flat forehead (Fig.1ab) and a child 
with frontal prominence (Fig. 2ab). The seven children were 
classified accordingto the frontal facial typein brachyfacial, 
mesofacial, or dolichofacial. In this study, all the children were 
classifiedas dolichofacial (Table 2) (Fig. 3). Regarding the sagittal 
standards, one was consideredStandard I (14.29%) (Fig. 4) and six 
were Standard II 
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Table 1.  Data of the selected children according to age, sex, race (IBGE), dentition stage, and Microcephaly classification according to the 
WHO, in Jequié, Bahia, Brazil, 2020 

 

Clinical Case Age Sex Race Dentition Stage Microcephaly Classif. (CP/SD) 

1 3y 8m Female Brown Complete Deciduous Severe microcephaly    (-3SD) 
2 4y 1m Male Brown Complete Deciduous Severe microcephaly    (-3SD) 
3 3y 7m Male Brown Complete Deciduous Severe microcephaly    (-3SD) 
4 3y 5m Female Brown Complete Deciduous Microcephaly (-2SD) 
5 3y 4m Female Brown Complete Deciduous Microcephaly (-2SD) 
6 3y 6m Female Brown Complete Deciduous Severe microcephaly    (-3SD) 
7 3y 6m Male Brown Complete  Deciduous Severe microcephaly    (-3SD) 

Note: CP – Cephalic Perimeter; SD– Standard Deviation 
Source: The authors 
 

Table 2. Data on children selected according to age, sex, morphological characteristics of facial patterns, and types and classification of 
Microcephaly by the WHO. Jequié, Bahia, Brazil, 2020 

 

Clinical Case Age Sex Facial Type Facial Pattern Microcephaly Classif. (CP/SD) 

1 3y 8m Female Standard II Dolicofacial Severe Microcephaly  (-3SD) 
2 4y 1m Male Standard II Dolicofacial Severe Microcephaly  (-3SD) 
3 3y 7m Male Standard II Dolicofacial Severe Microcephaly  (-3SD) 
4 3y 5m Female Standard I Dolicofacial Microcephaly  (-2SD) 
5 3y 4m Female Standard II Dolicofacial Microcephaly (-2SD) 
6 3y 6m Female Standard II Dolicofacial Severe Microcephaly  (-2SD) 
7 3y 6m Male Standard II Dolicofacial Severe Microcephaly  (-3SD) 

Note: CP-Cephalic Perimeter; SD-Standard Deviation 
Source: The authors 
 

 
                                        Source: The authors. 

 

Figure 1. Facial photographs of pacientat 3 yearsand 6 months oldwith severeMicrocephalywith disproportion between the facial thirds 
 

 
 

Figure 2. Facial photographs of patient at 3 yearsand 7 months old with severe Microcephalywithout equivalenceof the facial thirds 
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                                 Note: Upper third narrow and plane (aandb). 
                                Source: The authors. 
 

Figura 3. Facial photographs of patient with severe Microcephalyat 3 yearsand 6 months old. Pattern II, dolicofacial (aandb) 
 

 
                                 Source: The authors. 

 

Figure 4. Facial photographs of patient with Microcephaly at 3 years and 5 months of age. Pattern I, dolicofacial (aandb) 
 

 
 

Figure 5. Rate of severity of microcephaly according to sex 
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(85.71%)(Fig. 3) (Table 2). The chin-neck line and angle analyses 
were not carried out because they were not defined in most facial 
photographs of the selected individuals. Fisher's exact statistical test 
was applied to evaluate potential associations between clinical 
parameters (sex, facial type, facial pattern) following the 
Microcephaly classification of the WHO (Table 2). The Fisher's exact 
test showed that the proportion of severe Microcephaly (-3 SD) was 
higher in males (P = 0.04) (Fig 5). No association was observed 
between the severity of microcephaly and facial type (P> 0.05), 
although the Type II pattern was more predominant in severe 
microcephaly (100% of cases). Several studies point out that although 
there are increases in craniofacial growth after early childhood, 
especially in the vertical and mandibular planes, deviations in the 
growth pattern may already be identified and we refer to intervening 
protocols in an attempt to re-establish a morphological environment 
conducive to the attempt to adequate craniofacial growth (ENLOW; 
HANS, 1998; SILVA FILHO et al., 2008; NIEMI et al., 2019). In 
accordance with these principles, this research analyzed the facial 
morphology of patients with a mean age of 3 years and 6 months 
(SD=+ 0.22) by using photographs, since it have proven to be the 
most feasible and ethical method for defining the facial features of 
children with microcephaly with neuropsychomotor impairment. 
 
The most important limitations of this study may be represented by 
the small number of children studied, the absence of previous 
investigations, and the quality of facial photographs. Due to the 
neurological impairment of the children with microcephaly it was not 
possible to obtain the dental occlusion at the time of the photograph. 
The resting position was associated with orofacial muscle relaxation, 
clockwise mandibular rotation, and atypical lingual interposition. 
Regarding sexual dimorphism, this workshowed a higheramount of 
Severe Microcephaly (-3SD) in males. Although 100% of cases with 
severe microcephaly had a predominance of Pattern II, no association 
was found between the severity of microcephaly and facial type (P> 
0.05).  This may be explained by the small sample size, which 
compromised the power to detect differences between these variables. 
It is worth noting that, although in this study the small size of the 
sample was a significant limiting variable, it is essential to highlight 
the importance of longitudinal monitoring of the mandibular growth 
vector of these patients, which is significant for the diagnosis and 
prognosis of craniofacial growth and development (Carvalho-Sauer et 
al., 2020; FRANCE et al., 2018). Ribeiro et al (2020), analyzing the 
functions of the stomatognathic system of babies with 
microcephaly,recommended future studies targetingthe description of 
the orofacial functional status of microcephalic patients due to 
itsimportance in the understanding of craniofacial growth, as well as 
for speech development, swallowing, and chewing of children with 
microcephaly. Previous epidemiological surveys on facial 
morphology of Brazilian children without craniofacial anomalies 
and/or syndromes, with the deciduous dentition, found that in almost 
two thirds of the evaluated children there was a predominance of 
69.9% (TRALDI et al., 2015) and 63.22% (SILVA FILHO et al., 
2008) of Standard I in relation to Standards II and III. In the present 
study, with using a methodology similar to previous researches, the 
results obtained in the sagittal analysis of the face of children with 
microcephaly revealed a predominance of Standard II.  
 
In this study, the morphological definition of Standard II in 85.71% 
of the children with microcephaly involved a disharmony in the 
sagittal relationship between the apical bases, with a positive sagittal 
gap between the maxilla and mandible. This resulted in an excess of 
facial convexity. The maxilla and/or upper incisors were projected 
forward in the sagittal direction, with a clockwise rotation of the 
mandible. These facial traits were also evaluated in a comparative 
study between children with deciduous dentition with/without a 
history of night snoring and absence/presence of passive lip seal, with 
a statistically significant increase in facial convexity being found in 
mouth-breathing children (NIEMI et al., 2019). In the frontal analysis 
of this study, the vertical dimensions of the face prevailed over the 
horizontal ones, classifying all children as dolichofacials. There was 
no passive lip seal with exposure of the anterior upper teeth and 
lingual interposition between the anterior teeth, revealing a potential 

predisposition to a long face, evidenced by the increase of the lower 
third of the face in relation to the other two thirds. However, Silva 
Filho et al (2008) in an epidemiological survey with 2009 Brazilian 
children in the early childhood found that there was a predominance 
of the mesofacial type (64.56%) compared to the dolichofacial 
(21.90%) and brachyfacial (13.54%) types. The authors also 
evaluated the distribution of frontal facial types within the sagittal 
facial patterns, showing that the dolichofacial type tends to be more 
frequent in Pattern II. In the present study, there was an agreement on 
this clinical finding in 85.71% of the children with microcephaly. The 
greater the alteration of the orofacial structures, the more 
compromised the therapeutic evolution of the child with 
microcephaly might become, given the facial morphological 
limitations. It is important to emphasize the relevance of the early 
investigation of the growth and development of the face of these 
individuals in the sagittal and vertical planes. Additional research 
with a larger sample and functional evaluation of breathing, 
swallowing, and chewing are necessary to investigate the craniofacial 
morphology in order to provide early diagnosis and treatment of these 
children. 

CONCLUSION 

According to the results obtained in this study, the characterization of 
the Type II facial pattern, with a predominance of vertical growth, 
shows a disproportion of the apical bases, maxilla, and mandible, 
suggesting an early correction to improve the facial configuration of 
children with microcephaly. Orthopedic therapies are procedures 
adopted for the correction of this skeletal deviation while there is still 
craniofacial growth. 
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