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RESUMO

A Reconstrucdo Facial Forense é um método auxiliar no processo de identificacdo de corpos
decompostos ou esqueletizados. Uma das informagdes necessarias para a realizacdo desse
procedimento € a espessura de tecido mole craniofacial. Em vista disso, diversos estudos tém
buscado padrBes de referéncia para diferentes sexos, idades, etnias e, mais recentemente,
padrbes esqueléticos faciais. No entanto, na populacéo brasileira, ha poucos trabalhos acerca
da influéncia do padrdo esquelético facial na espessura de tecido mole. Assim, o objetivo no
presente estudo foi avaliar a espessura de tecido mole craniofacial nos diferentes sexos, classes
esqueléticas e tipos faciais, por meio de exames de tomografia computadorizada de feixe conico
(TCFC), na populacao brasileira. Para tanto, 121 imagens de TCFC (54 homens e 67 mulheres,
21 a 40 anos de idade) foram selecionadas a partir do banco de imagens da clinica de radiologia
odontolégica da FOP-UNICAMP. Os pacientes foram classificados quanto a classe esquelética
(classe I, 11 e 111) e ao tipo facial (braquicefalico, dolicocefalico e mesocefalico), utilizando-se
o software NemoCeph (Nemotec, Madri, Espanha). Foram realizadas mensuracdes de espessura
de tecido mole em 10 pontos da regido de perfil facial, na reconstrugédo sagital mais central de
cada exame de TCFC, por meio do software CS 3D Imaging Software 3.4.3 (Carestream Health
Inc., Rochester, NY, EUA). A espessura de tecido mole foi significativamente maior nos
homens em todas as regides craniofaciais (p<0,05), exceto pelo ponto pogdnio (p>0,05). Houve
valores de espessura de tecido mole significativamente maiores (p<0,05) na maxila de
individuos classe 111, compreendendo os pontos labio superior e estdmio, em homens, e estbmio
em mulheres. Em geral, individuos braquicefalicos tiveram espessura de tecido mole
significativamente maior em regibes da maxila (p<0,05), enquanto dolicocefalicos
apresentaram maiores valores de espessura em regifes da mandibula (p<0,05). Pode-se
concluir que existe um acentuado dimorfismo sexual na espessura de tecido mole da regido de
linha média craniofacial. A classe esquelética e o tipo facial influenciam a espessura de tecido
mole da regido média da face, compreendendo, principalmente, o labio superior, o estbmio e 0

labio inferior.

Palavras-chave: Antropologia Forense. Odontologia Legal. Cranio. Tomografia

Computadorizada de Feixe Conico.



ABSTRACT

The Forensic Facial Reconstruction is an auxiliary method in the identification of decomposed
bodies and skeletal remains. One of the necessary information to perform this procedure is the
craniofacial soft tissue thickness. Therefore, several studies have been performed to develop
reference standards for different sexes, ages, ethnicities and, more recently, facial skeletal
patterns. However, there are only few studies on the influence of facial skeletal pattern on soft
tissue thickness in the Brazilian population. Thus, the aim in the present study was to evaluate
the influence of skeletal class, facial type and sex on soft tissue thickness (STT) in the
craniofacial midline, using cone beam computed tomography (CBCT) scans, to provide data
for reliable facial reconstructions in the Brazilian population. To do so, 121 CBCT scans (54
males and 67 females, aged 21 to 40 years) were selected form the image database of the
radiology clinic of FOP-UNICAMP. Patients were classified regarding skeletal class (class I,
Il and II1) and facial type (brachycephalic, dolichocephalic and mesocephalic), using the
NemoCeph software (Nemotec, Madrid, Spain). Measurements of STT were performed in 10
points of the craniofacial midline on the most central reconstruction of each CBCT scan, using
the CS 3D Imaging Software 3.4.3 (Carestream Health Inc., Rochester, NY, USA). STT was
significantly greater in males for all regions (p<0.05), with exception of pogonion (p>0.05).
There were significantly greater (p<0.05) values of STT in the maxilla of class Il individuals,
comprising the labrale superius and stomion in males, and stomion in females. In general,
brachycephalic individuals showed greater STT in regions of the maxilla (p<0.05), while
dolichocephalic demonstrated greater values of STT in regions of the mandible (p<0.05). It can
be concluded that there is marked sexual dimorphism in the STT of the craniofacial midline.
Skeletal class and facial type influence the STT of the midface, comprising mainly the labrale

superius, stomion and labrale inferius.

Keywords: Forensic Anthropology. Forensic Dentistry. Skull. Cone-beam Computed
Tomography.
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1 INTRODUCAO

Nos ultimos anos, os acidentes em massa, as catastrofes naturais e o indice de
criminalidade aumentaram significativamente em todo o mundo. Com isso, vitimas de tais
situagcBes sdo muitas vezes encontradas em estagios de decomposi¢do avancada ou mesmo
esqueletizadas, dificultado o reconhecimento por parte de seus familiares e amigos. Nesses
casos, faz-se necessaria a utilizacdo de métodos de identificacdo humana post-mortem, a qual
pode ser compreendida como um processo que busca desvendar a identidade de um corpo ja
desprovido de vida, resgatando parte de sua histéria e oferecendo-lhe um atestado de ébito que
certifique o fim da pessoa fisica (Delwing, 2013).

As técnicas primarias de identificacdo humana post-mortem sdo baseadas na
comparagdo entre registros ante-mortem e post-mortem, sendo elas: andlise datiloscopica,
analise de DNA e avaliagdo odontoldgica (Utsuno et al., 2007). No entanto, quando ndo se pode
concluir a identidade de um individuo baseando-se em técnicas primarias, por exemplo, quando
ndo existem registros ante-mortem, faz-se necessaria a utilizacdo de métodos secundarios
(Angelakopoulos et al., 2017).

Dentre os métodos secundérios de identificacdo encontra-se a Reconstrugdo Facial
Forense (RFF). Esta tem o propdsito de recriar a face de um individuo a partir de seu cranio,
uma vez que 0 corpo ja atingiu a esqueletizacdo, de forma a permitir que um ente préximo o
reconheca (Pithon et al., 2014). Os profissionais forenses realizam a reconstrucdo da face por
meio de técnicas computacionais, de desenho ou escultura. Para o emprego desse método, uma
analise dos remanescentes esqueléticos e do cranio € realizada de forma a obter informaces
sobre 0 sexo, a etnia, a idade e o perfil facial da pessoa (Utsuno et al., 2014). Além disso, para
se alcancar uma RFF confiavel é necessario o conhecimento da espessura média de tecido mole
em pontos anatémicos especificos do cranio. Dessa forma, valores de referéncia sdo

fundamentais para que a reconstrucao seja confiavel (Chen et al., 2011).

A necessidade por padrOes de referéncia para a execucdo da RFF levou ao
desenvolvimento de estudos em diversas populagdes (Utsuno et al., 2007; Sipahioglu et al.,
2012; Pithon et al., 2014; Utsuno et al., 2014). Os métodos empregados para a obtencdo da
espessura de tecido mole craniofacial sdo a pungéo por agulha em cadaveres e a avaliacdo por
exames de imagem (radiografias, tomografia computadorizada, ressonéncia magnética e

ultrassom) em individuos vivos (Utsuno et al., 2014). Para a obtencdo desses valores de
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referéncia € necessario dividir os individuos em grupos populacionais, pois existem variaveis
que interferem diretamente nos resultados, tais como diferencgas étnicas, indice de massa
corporal, que esta intimamente relacionado a habitos nutricionais, e condi¢cdes ambientais como

clima e temperatura da regido (Gomes, 2016).

Recentemente, estudos apontaram a existéncia de relacdo entre o padréo esquelético
da face e a espessura de tecido mole, sendo esta diferente em determinados pontos anatdmicos
a depender da relacdo maxilo-mandibular (Pithon et al., 2014; Utsuno et al., 2014; Hamid e
Abuaffan, 2016; Wang et al., 2016). Segundo estudo prévio na populacéo japonesa (Utsuno et
al., 2014), individuos classe Il e classe Il esquelética apresentam maior espessura de tecido
mole em regibes do perfil facial em que h4 um menor desenvolvimento 6sseo. No caso de
pessoas classe Ill, ha maior espessura de tecido mole em pontos anatémicos da maxila;
enquanto em individuos classe 1l, ha maior espessura de tecido mole em pontos anatdbmicos da

mandibula.

De acordo com a literatura consultada, na populacéo brasileira, apenas um estudo
analisou a espessura de tecido mole craniofacial em individuos de diferentes classes
esqueléticas (Pithon et al., 2014). Contudo, essa avaliacdo foi realizada em criancas dos 8 aos
12 anos de idade, periodo em que ainda ndo se tem o desenvolvimento dsseo e tegumentar
completo. Diante disso, 0 objetivo no presente estudo foi avaliar a espessura de tecido mole na
regido de linha média craniofacial de individuos de diferentes sexos, classes esqueléticas e tipos
faciais, utilizando-se exames de tomografia computadorizada de feixe cénico, de forma a
fornecer dados para a realizacdo de reconstrucdes faciais forenses fidedignas na populacéo

brasileira.
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2 ARTIGO: SOFT TISSUE THICKNESS IN BRAZILIAN ADULTS OF DIFFERENT
SKELETAL CLASSES AND FACIAL TYPES: A CONE BEAM CT -
STUDY

A versdo em inglés desse artigo foi submetida, visando a publicacdo, ao periodico Forensic
Science International. A estruturacdo do artigo baseou-se nas “Instrugdes aos autores”

preconizadas pela editora do periodico.
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ABSTRACT

Aim: To evaluate the influence of skeletal class, facial type and sex on soft tissue
thickness (STT) in the craniofacial midline to provide data for reliable facial

reconstructions in the Brazilian population.

Material and Methods: One-hundred and twenty-one cone beam computed
tomography (CBCT) scans (54 males and 67 females, age 21 to 40 yrs) composed the
study sample. Patients were classified according to skeletal class (class I, 11, and 111)
and facial type (brachycephalic, dolichocephalic and mesocephalic). Measurements of
STT were performed in 10 different landmarks in the craniofacial midline in each
CBCT scan. Measurements obtained for males and females were compared by one-way
ANOVA. Two-way ANOVA compared the measurements among the different skeletal
classes and facial types. Significance level was set at 5%.

Results: STT was significantly greater in males for all regions (p<0.05), with exception
of pogonion (p>0.05). There were significantly greater (p<0.05) values of STT in the
maxilla of class Il subjects, comprising labrale superius and stomion, in males, and
stomion in females. In class Il, greater STT was observed for labrale inferius, in
females. In general, brachycephalic individuals showed greater STT in regions of the
maxilla (p<0.05), while dolichocephalic demonstrated greater values of STT in regions
of the mandible (p<0.05).

Conclusion: There is marked sexual dimorphism in soft tissue depth of the craniofacial
midline. Skeletal class and facial type influence soft tissue thickness of the midface

region, comprising mainly labrale superius, stomion and labrale inferius points.

Keywords: Human identification. Facial reconstruction. Facial soft tissue thickness.

Forensic anthropology. Forensic dentistry. Cone-beam computed tomography.
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INTRODUCTION

Identification of human remains are usually performed through primary methods of
identification - fingerprint comparison, DNA analysis and, dental records and radiographic
evaluation - which are based on comparative analysis between ante-mortem and post-mortem
records [1]. However, when there is insufficient information for comparison or it is not
conclusive, secondary methods of identification, such as facial reconstruction, may be

employed as a final resource, leading to recognition and identification of a person [2,3].

The facial reconstruction technique aims to reproducing unidentified or lost facial
characteristics from the cranium of an unknown person, to develop a depiction of the face in
order to the person be identified by relatives [4]. It can be performed by manual or computer-
aided methods [5], but both of them rely on two fundamental components: skull morphology
and facial soft tissue databases [3]. Therefore, the establishment of parameters that represent
the soft tissues thickness in specific craniometric points is of great necessity to reconstruct a
face [6].

The demand for reference standards for facial soft tissue thickness has led to the
development of studies in different populations [2,4,5,7,8]. The depth of facial soft tissue can
be measured by needle puncture in cadavers, and by evaluating living individuals though
radiography, magnetic resonance imaging (MRI), multidetector computed tomography
(MDCT) and cone beam computed tomography (CBCT) [7]. Through these methods, recent
researches have reported that soft tissue thickness in the craniofacial region is not only
influenced by ethnicity, but by sex, age, body mass index, and more recently, skeletal class
[2,9,10].

The existence of a relationship between the skeletal pattern of the face and the soft tissue
thickness have been the aim of some studies, which reported different soft tissue thickness in
certain anatomical points depending on the maxillo-mandibular relationship [4,7,8,10].
According to a study performed in the Japanese population [7], individuals of skeletal class Il
and skeletal class 111 present greater soft tissue thickness in regions of the facial profile where
there is less bone development. Thus, it was suggested that in class Il people, there is greater
soft tissue thickness at anatomical points of the maxilla, whereas in class Il individuals, the soft

tissue thickness is greater at anatomical points of the mandible.
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According to the consulted literature, only one study analyzed the craniofacial soft tissue
thickness of Brazilian individuals of different skeletal classes [8]. This evaluation, however,
was performed in children 8 to 12 years old, corresponding to a period in which bone and
integumentary tissue are not fully developed yet. Bearing this in mind, and the fact that data
specific for other populations may not be applicable to the Brazilian population, the aim in this
study was to evaluate the influence of skeletal class, facial type and sex on soft tissue thickness
in the craniofacial midline to provide data for reliable facial reconstructions in the Brazilian

population.

MATERIALS AND METHODS

The local Research Ethics Committee approved this study without restrictions (protocol
CAAE: 70501317.3.0000.5418).

Sample Selection

This cross-sectional and retrospective study was performed using CBCT scans of
patients (21 years old or older) seen in a local radiology service. Scans were acquired using an
I-CAT Next Generation (Imaging Science, Hatfield, PA) unit set at 120 kVp, 5 mA, 23 x 17 cm

field of view, 0.4 mm3 voxel size, 40 s acquisition time and 62 s reconstruction time.

One oral radiologist experienced in the evaluation of tomographic images assessed the
exams and excluded scans with any of the conditions: absence of anterior teeth, presence of
implant in the anterior region, pathological process in the head and neck, craniofacial
syndromes or asymmetries, signs of maxillofacial trauma, and presence of artifacts impairing
the complete visualization of the craniofacial regions to be evaluated. Hence, 121 CBCT scans

(54 males and 67 females, aged 21 to 40 yrs — mean age 28 yrs) constituted the study sample.

Sample Classification

An orthodontist classified each patient according to skeletal class (class I, Il, and I1I)
and facial type (brachycephalic, dolichocephalic and mesocephalic) using multiplanar
reconstructions obtained from the CBCT scans, in the NemoCeph software (Nemotec, Madrid,

Spain).
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Skeletal class was determined using the SNA, SNB, and ANB angles measures, as
stablished in Steiner’s cephalometric analysis [11], and confirmed by the Jarabak and Fizzell
measurement [12]. Facial type was obtained through the VERT index as calculated in Ricketts’

cephalometric analysis.

Measurements

Previously to performing the measurements, each CBCT scan was spatially adjusted in
order to the anterior and posterior nasal spines be observed in the same sagittal and axial
reconstructions. Then, the most central sagittal reconstruction was selected, and the
measurements of soft tissue thickness were performed in 10 different landmarks in the midline
region, following the methodology of Utsuno et al., 2014 [7] (Figure 1 and Table 1). CBCT

images were evaluated in maximum intensity of pixel (MIP), with 10.8 mm thickness.

Figure 1. Landmarks for soft tissue thickness measurements in a
sagittal reconstruction of a CBCT scan (MIP and slice thickness of
10.8 mm).
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Table 1. Anatomical landmarks for measuring soft tissue thickness in the craniofacial midline.

Distance from the most prominent point on the frontal bone to

1. Glabella the soft tissue on the forehead, perpendicular to the bone.

5 Nasion Distance from the point nasion to soft tissue nasion,
' perpendicular to the bone.

3. Rhinion Distancia from the most inferior and anterior point of the nasal
' bone to the soft tissue, perpendicular to the bone.

4. Subnasale Distance between subnasale and point A.

. Distance between prosthion and the most prominent point of the
5. Labrale superius

upper lip.
6. Stomion Distance _between the most prominent point of the upper incisor
and stomion.
. . Distance between infradental and the most prominent point of the
7. Labrale inferius .
lower lip.
8. Labiomental Distance from point B to labiomental sulcus.

Distance between bony pogonion and soft tissue pogonion,
perpendicular to the bone.

Distance between bony menton and soft tissue menton, parallel
to Frankfurt Horizontal Plane.

9. Pogonion

10. Gnathion

All images were evaluated by two oral radiologists, in consensus, in a computer monitor
(Dell 14-inch liquid-crystal display monitor with 1,366 x 768 pixels; Dell, Round Rock, TX,
USA), using the CS 3D Imaging software 3.5.18 (Carestream Health, Rochester, NY, USA).
The evaluators discussed about the landmarks’ location in each CBCT scan and, after reaching
consensus, one of them did the measurement. Adjustment of image contrast, brightness and
zoom were allowed, and all evaluation sessions were done in a dimmed-light and silent
environment. Thirty days after the end of the evaluations, 30% of the sample was reassessed to

test the intra-examiner agreement.

Statistical Analysis

Chi-square analyzed sex distribution among skeletal classes and facial types. One-way
ANOVA was employed for comparing the measures obtained for males and females. Since the
measurements were significantly different between the sexes, as explained below, two-way
ANOVA was conducted independently for each sex to compare the measurements in different
skeletal classes and facial types. Intra-examiner agreement was tested by intra-class correlation
coefficient (ICC) (<0.40 - poor agreement; 0.40-0.59 - fair; 0.60-0.74 - good; 0.75-1.00 —
excellent agreement) [13]. Null hypothesis considered that sex, skeletal class and facial type do



20

not influence soft tissue thickness in the craniofacial midline. Data were statistically analyzed
using SPSS v. 24.0 (IBM Corp, Armonk, NY, USA), with significance established at 5%
(p<0.05).

RESULTS

ICC showed an excellent intra-examiner agreement (0.918, p<0.0001) when all
measurements were considered together. When considering the measurements independently,
ICC varied from good to excellent: glabella (0.768, p<0.0001), nasion (0.932, p<0.0001),
rhinion (0.671, p p<0.0001), subnasale (0.851, p<0.0001), labrale superius (0.965, p<0.0001),
stomion (0.918, p<0.0001), labrale inferius (0.801, p<0.0001), labiomental (0.706, p<0.0001),
pogonion (0.899, p<0.0001) and gnathion (0.817 p<0.0001).

Of the 54 males included in this study, 21 (38.9%) were classified as skeletal class I,
whilst 12 (22.2%) males were class Il and 21 (38.9%) males were class I11. In regard to facial
type, 25 (46.3%) males were brachycephalic, 17 (31.5%) were dolichocephalic and 12 (22.2%)
were mesocephalic. In the female group, there were 29 (43.3%) skeletal class I, 21 (31.3%)
class Il and 17 (25.4%) class 1l individuals. Of these, 28 (41.8%) were brachycephalic, 18
(26.9%) were dolichocephalic and 21 (31.3%) were mesocephalic females. There were no

differences between sexes’ distribution for skeletal class or facial type (p>0.05).

According to one-way ANOVA, all values of craniofacial soft tissue thickness were
significantly greater in males(p<0.05), with exception of pogonion, which did not differ
between sexes (p>0.05) (Table 2).

In relation to the influence of skeletal class on craniofacial soft tissue thickness, it was
observed that class 111 males had greater soft tissue thickness than did class | and class Il males
for the labrale superius (p=0.001) and stomion (p<0.0001) landmarks. In the female sex, the
same relationship was observed for stomion, with class 111 showing greater soft tissue thickness
in this region than class | and class Il individuals (p=0.001). Additionally, class Il females

showed greater values of labrale inferius than class | females (p=0.016) (Table 3).

Regarding facial type, it was observed, for the male sex, that brachycephalics showed
greater soft tissue thickness at the labrale superius than did dolichocephalics and mesocephalics
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(p=0.041). In the female sex, soft tissue thickness suffered more influence of the facial type.
Brachycephalic showed greater soft tissue thickness than dolichocephalic and mesocephalic for
the subnasale (p=0.007) and stomion (0.019) regions; for the labrale superius, brachycephalic
revealed greater values than did mesocephalic (p=0.031). Dolichocephalic showed greater
labrale inferius than mesocephalic; regarding labiomental thickness, dolichocephalic had
greater measurements than both mesocephalic and brachycephalic (Table 4).

DISCUSSION

Since the Brazilian population is very heterogeneous and ethnically diverse, the
reference standards adopted in other countries may not be applicable for the facial
reconstruction of Brazilian individuals. To the best of our knowledge, this was the first study
to evaluate the soft tissue thickness of individuals of different skeletal classes and facial types
in an adult Brazilian sub-population. Our results demonstrated significant differences between
skeletal classes and facial types in the soft tissue of the midface, comprising mainly the labrale
superius, stomion and labrale inferius points. The major differences were found between classes

I1 and I11, with class I being intermediate, when the influence of skeletal class was analyzed.

The soft tissue thickness demonstrated to be significantly greater in males than in
females for all regions measured, except for the pogonion point. This finding is in line with
several studies conducted in populations worldwide [4,7,14,15], reinforcing the presence of
sexual dimorphism in all of the 10 landmarks measured in the midline region of the face or in
most of them. Pithon et al, 2013 [8] in a research in the Brazilian population, otherwise, reported
no sex differences in the soft tissue thickness of the craniofacial midline, except for rhinion,
subnasale and labrale superius regions. Such contradictory result may be related to the fact that
this study was conducted in children 8 to 12 years old, a period in which bone and soft tissue
development is not yet completed and therefore may not represent sexual differences reached
in maturity. This assumption is in agreement with the findings of a study in Japanese children
and adolescents [16], which reported that there are no sexual differences in soft tissue thickness

of the face before age 11, with sexual differences beginning to come out at age 12.

The influence of skeletal class on the soft tissue thickness of the craniofacial midline
was previously reported in a few studies [4,7,8,14,15]. On this matter, our results showed that

there is greater soft tissue thickness in cranial regions with lower development, agreeing with
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the observations of Utsuno et al., 2014 [7]. Class Il individuals have a concave facial profile,
with an increased development of the mandible or an underdevelopment of the maxilla [7]. In
our study, it was observed significantly greater values of soft tissue thickness in the maxilla
region of class Il subjects, comprising the labrale superius and stomion, in males, and the
stomion in females. In class Il individuals (convex profile), who, conversely to class 11, have
increased development of the maxilla or an underdevelopment of the mandible [7], the region
with greater values of soft tissue thickness was the labrale inferius, in both sexes, but with

statistical significance only for females.

Another possible explanation for the results found for skeletal class is the angulation of
the upper and lower anterior teeth. In general, the upper incisors are labially inclined and the
lower incisors are lingually inclined in patients with class Il pattern. Therefore, the upper
incisors might push the upper lip upward and outward, leading to greater soft tissue depth in
this region. Conversely, upper incisors may be lingually inclined, whilst lower incisors may be
labially inclined, in class Il subjects. Then, lower incisors might push the lower lip downward
and outward and thus lead to greater soft tissue depth in this area. Hence, this situation might
have affected labrale superius, stomion, and labrale inferius points in our sample, even though
we did not access the dento-alveolar pattern of our study’s subjects. In close agreement to our
results, Kamak et al., 2012 [17], in a study in the Korean population, reported that labrale
superius and stomion points were significantly thicker in class Il for both females and males;
at labrale inferius, the soft tissue thickness was the least in class Il and the greatest in class Il
for both females and males. Regarding other populations, although the reports about soft tissue
thickness in different skeletal classes are quite variable, some authors have found results similar
to ours for labrale superius [4,7,14,15], stomion [4,7,8,10] and labrale inferius [4,7,14,15]
points. The variability in the results found in the literature can be related to ethnical differences,
diverse methods used for analysis (conventional radiography, computed tomography, magnetic

resonance imaging, needle puncture or ultrasound), age range and different sample sizes.

Regarding the influence of facial type on craniofacial soft tissue thickness, we believe
that the greater measures in the upper region of the midface of brachycephalics can be attributed
to their characteristic short nose with rounded and upward tip, which could lead to an increase
in soft tissue thickness in the subnasale, labrale superius and stomion. Conversely, lower
regions of the midface were thicker in dolichocephalic due to their developmental
characteristics. As far as we know, this is the first study to evaluate the influence of facial type

on craniofacial soft tissue thickness, making it impossible to compare our results to others.
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In this study, all craniofacial analyzes were performed by locating and measuring soft
tissue thickness at anatomical points, as determined in previous studies in the literature [4,7,8],
using CBCT scans. Soft tissues definition in CBCT scans was reported to be adequate to define
soft tissue limits, including the lateral profile of the patient [18]. The study of Hwang et al.,
2012 [19] demonstrated high inter- and intra-examiner reproducibility in measuring soft tissue
thickness in CBCT scans, suggesting that this method can be reliably used for facial
reconstruction. The results of ICC in our study demonstrated an intra-examiner agreement

ranging from good to excellent for all soft tissue measurements, corroborating with this finding.

CONCLUSION

Considering the studied population, there is marked sexual dimorphism in soft tissue
depth of the craniofacial midline. Skeletal class and facial type influence soft tissue thickness
of the midface region, comprising mainly labrale superius, stomion and labrale inferius points.
Therefore, we recommend that specific soft tissue thickness be used for each skeletal class and
facial type at the points that differed significantly, and mean values for the points that did not
differ, in order to obtain more reliable facial reconstructions in the Brazilian population.
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Table 2. Mean (x standard deviation) of the measurements of craniofacial soft tissue
thickness (in millimeters), according to sex.

Measurement Male (n=54) Female (n=67) p value
(Mean = SD) (Mean = SD)
Glabella 5.95 (£ 0.89) 5.48 (+ 0.94) 0.006
Nasion 8.29 (£ 1.52) 6.64 (+ 1.05) 0.000
Rhinion 2.92 (£ 0.73) 2.25 (£ 0.59) 0.000
Subnasale 17.22 (+ 2.30) 14.14 (+ 1.79) 0.000
Labrale superius 16.20 (+ 2.27) 12.98 (£ 1.98) 0.000
Stomion 6.96 (+ 2.82) 4.82 (+ 2.10) 0.000
Labrale inferius 16.55 (+ 1.87) 15.04 (£ 1.81) 0.000
Labiomental 12.86 (+ 2.01) 11.49 (+ 2.06) 0.000
Pogonion 11.77 (+ 2.74) 11.27 (+ 2.00) 0.248
Gnathion 9.10 (+ 3.58) 7.21 (+ 2.01) 0.000

p<0.05: statistically significant difference.
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Table 3. Mean (z standard deviation) of the measurements of craniofacial soft tissue thickness (in millimeters), according to skeletal class in the
different sexes.

Male (n=54) Female (n=67)
Skeletal Class p value Skeletal Class p value
Measurement Class | Class I1 Class 111 Class | Class 11 Class 111
n=21 n=12 n=21 n=29 n=21 n=17

Glabella 591 (+0.87) A 596 (x0.91) A  5.99 (+0.96) A 0.959 561 (x0.65) A 523 (x091) A 554 (+1.33) A 0.363
Nasion 8.46 (+1.34) A 7.78 (+1.95) A  8.42 (+1.43) A 0.423 6.72 (+1.15) A 6.62 (+1.07)A  6.51 (x0.86) A 0.809
Rhinion 274 (+061) A 3.15(x0.84) A  2.96 (+0.75) A 0.291 237 (+051) A 216 (+0.63) A 2.15(+0.66) A 0.334
Subnasale 16.90 (+2.81) A 1652 (+1.48) A  17.94 (+2.00) A 0.170 13.88 (+1.73) A 1410 (+1.81) A  14.62 (+1.89) A 0.410
s'ﬁ;ﬁ‘l'fs 15.18 (+2.06) B 15.65(x1.67) B  17.52 (2.19) A 0.001 1253 (+1.68) A 12.89 (+1.86) A  13.86 (+2.38) A 0.084
Stomion 594 (+2.17) B 5.41(+121)B  8.87 (+3.04) A 0.000 424 (+145)B  4.38(x1.66)B  6.37 (+2.78) A 0.001
'I-nig:ﬁj"se 16.14 (+1.27) A 17.50 (0.90) A  16.41 (+2.54) A 0.119 1451 (+1.58) B 15.95 (+1.83) A  14.82 (+1.82) AB 0.016
Labiomental 12.27 (£2.14) A 13.23 (1.86) A 13.24 (+1.90) A 0.231 1112 (#1.71) A 12.16 (2.88) A 11.30 (+1.11) A 0.196
Pogonion 11.83 (£2.27) A 1155 (+3.29) A  11.84 (2.97) A 0.952 11.38 (+1.55) A 1147 (2.23)A  10.82 (2.41) A 0.567
Gnathion 9.25(x3.97) A  9.31(x286)A  8.82(3.67) A 0.907 717 (:1.89) A 7.07 (L71) A 7.44 (2.58) A 0.852

Different capital letters in the same line indicate significant difference among the classes within each sex (p<0.05).
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Table 4. Mean (z standard deviation) of the measurements of craniofacial soft tissue thickness (in millimeters), according to facial type in the

different sexes.

Male (n=54) Female (n=67)
Facial Type p value Facial Type p value
Measurement Brachycephalic  Dolichocephali ~ Mesocephalic Brachycephalic ~ Dolichocephalic ~ Mesocephalic
n=25 cn=17 n=12 n=28 n=21 n=18
Glabella 6.00 (0.87) A 592 (+0.87)A  5.89 (+1.06) A 0.926 554 (+0.78) A 531 (x1.30)A 554 (+0.80) A 0.682
Nasion 858 (+1.49) A 832 (xL78) A  7.66 (x1.04) A 0.235 691 (+1.03) A  6.33(+1.03) A 653 (+1.04) A 0.168
Rhinion 3.02 (£0.64) A 2.89 (x0.84) A  2.73 (x0.74) A 0518 227 (+058) A 2.00(x054) A  2.35(0.63) A 0.379
Subnasale 17.68 (+2.42) A 17.29 (+151) A  16.18 (+2.80) A 0.182 14.93 (+1.64) A 1358 (+1.97)B 1355 (+1.47) B 0.007
s'a?t;?&es 17.02 (+2.45) A 15.65 (+2.05) B 15.26 (1.64) B 0.041 13.67 (+1.94) A 12.81 (+2.10) AB  12.20 (+1.66) B 0.031
Stomion 7.85(£3.34) A 6.30 (£227) A 6.06 (£1.76) A 0.097 566 (+258) A 4.20(+1.67)B  4.23(x1.25)B 0.019
'I-nig:ﬁj"; 16.31 (£2.22) A 16.97 (1.34) A 16.45 (+1.74) A 0.525 14.86 (+1.72) AB 1597 (+1.89) A  14.48 (+1.63) B 0.027
Labiomental 12.55 (+1.73) A 13.56 (+2.27) A  12.51 (+2.08) A 0.225 11.08 (+1.19) B 1262 (3.14) A  11.07 (¢1.49) B 0.023
Pagonion 12.19 (+2.58) A 12.26 (+2.95) A 10.20 (2.37) A 0.077 1141 (+1.72) A 1092 (263)A  11.38(1.79) A 0.702
Gnathion 9.42 (+359) A 9.84 (+397)A  7.38(2.50) A 0.158 7.46 (+2.08) A 6.66 (1.90) A 7.34 (2.01) A 0.403

Different capital letters in the same line indicate significant difference (p<0.05).
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3 CONCLUSAO

Na populacdo estudada, houve acentuado dimorfismo sexual na espessura de tecido
mole da regido de linha média craniofacial. A classe esquelética e o tipo facial influenciaram a
espessura de tecido mole na regido média da face, compreendendo, principalmente, o labio
superior, 0 estdbmio e o labio inferior. Assim, recomenda-se que valores especificos de espessura
de tecido mole sejam utilizados para cada classe esquelética e tipo facial nos pontos que
mostram diferenca significativa entre esses grupos, e valores médios para 0s pontos que nao

diferiram, para que se obtenham reconstrucdes faciais fidedignas na populagéo brasileira.
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