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RESUMO

O tecido 6sseo sofre modificagdes estruturais de acordo com as tensdes que agem
sobre ele. O objetivo neste estudo foi mensurar a altura e o volume do processo corondide de
pacientes de diferentes sexos e grupos etdrios, utilizando exames de tomografia
computadorizada de feixe coOnico. Para realizacdo desta pesquisa, foram selecionados 173
exames de tomografia computadorizada de feixe conico, obtidos por meio do aparelho Picasso
Trio® (E-woo Techonology Company Limited, Republic of Korea), pertencente a area de
Radiologia Odontolégica da Faculdade de Odontologia de Piracicaba, UNICAMP. A amostra
foi selecionada de acordo com o sexo (masculino e feminino) e diferentes faixas etarias (21-30,
31- 40, 41-50, 51-60 anos). A medida da altura do processo corondide foi realizada utilizando
o software OsiriX MD (Pixmeo SARL, Geneva, Suica), € o volume do processo corondide foi
obtido por meio do software ITK SNAP (Cognitica, Filadélfia, PA). O Coeficiente de
Correlagdo Intraclasse (ICC) foi utilizado para calcular a concordancia intra-observador. Ja as
medidas de altura e volume foram submetidas a Analise de Variancia (Anova dois critérios),
com um nivel de significancia de 5%. Foi observada uma concordancia de 0,74 para as medidas
de altura e de 0,86 para as medidas volumétricas. Dentre os fatores estudados, apenas o sexo
demonstrou ter influéncia estatisticamente significativa, com o processo corondide
apresentando maior altura e volume no sexo masculino (p<0,05). Dessa forma, foi possivel
concluir que somente o sexo mostrou influéncia sobre as dimensdes do processo coronodide,

com os homens apresentando uma maior altura e volume dessa estrutura.

Palavras-chave: Musculo temporal. Tomografia Computadorizada de Feixe Conico.

Mandibula.



ABSTRACT

Bone tissue undergoes structural modifications according to the tensions that act on
it. The aim of this study was to measure the height and volume of the coronoid process in
patients of different sexes and age groups, using cone-beam computed tomography exams. To
carry out this research, 173 cone beam computed tomography exams were selected, obtained
by means of the Picasso Trio® device (E-woo Techonology Company Limited, Republic of
Korea), obtained from the dental radiology image data at the Piracicaba Dental School,
UNICAMP. The sample were selected according to gender (male and female) and different age
groups (21-30, 31-40, 41-50, 51-60 years). The height measurement of the coronoid process
was performed using the OsiriX MD software (Pixmeo SARL, Geneva, Switzerland), and the
coronoid process volume was obtained using the ITK SNAP software (Cognitica, Philadelphia,
PA). The Intraclass Correlation Coefficient (ICC) was used to calculate the intra-observer
agreement. Height and volume measurements were submitted to Analysis of Variance
(ANOVA two criteria), with a significance level of 5%. An agreement of 0.74 was observed
for height measurements and 0.86 for volumetric measurements. Among the factors studied,
only sex was found to have a statistically significant difference, with the coronoid process
showing greater height and volume in men (p<0.05). Thus, it was possible to conclude that only
sex showed an influence on the dimensions of the coronoid process, with men presenting a

greater height and volume of this structure.

Key words: Temporal Muscle. Cone-Beam Computed Tomography. Mandible.



SUMARIO

1 INTRODUCAO

2 ARTIGO: HEIGHT AND VOLUME EVALUATION BY CBCT OF THE
CORONOID PROCESS OF THE MANDIBLE ACCORDING TO
SEX AND AGE OF PATIENTS

3 CONCLUSAO

REFERENCIAS

ANEXOS
Anexo 1 — Verificacdo de originalidade e prevencao de plagio
Anexo 2 — Comité de Etica em Pesquisa
Anexo 3 — Iniciacdo Cientifica

Anexo 4 — Comprovante de submissao do Artigo

12

14

28

29

31

31

32

33

34



12

1 INTRODUCAO

Nas ultimas décadas, estudos sobre a morfologia dssea e a fungdo muscular vem
sendo realizados devido a interagdo desses fatores. Esta interacdo ¢ diretamente proporcional,
ou seja, as areas de fixagdo muscular sdo dependentes da expressdao dos musculos funcionais
que se ligam a elas (Avis, 1959) e pode ser explicada pela Lei de Wolff, que afirma que a
arquitetura e a morfologia dssea dependem da carga aplicada pelos musculos no osso (Gosh et

al., 2010).

Os musculos mandibulares da mastigacdo sdo: musculos masseter, temporal,
pterigdideo medial e pterigoideo lateral. Em relacdo ao musculo temporal, ele ¢ definido como
um grande musculo em forma de leque que se origina a partir da fossa temporal na superficie
lateral do cranio, se inserindo no processo corondide e na borda anterior do ramo ascendente da
mandibula. Esse musculo pode ser dividido em trés porcdes: anterior, médio e posterior. A
funcdo do musculo temporal € elevar a mandibula, permitindo a oclusdo dental (Gomes et al.,

2015; Aggarwal et al., 1999).

Alguns estudos sugeriram que durante a elevagdo mandibular, a por¢do anterior do
musculo temporal exerce uma tragdo no processo corondide, causando uma tensdo. Essa tensao
pode influenciar o crescimento ¢ a morfologia do processo corondide em diferentes classes

esqueléticas (Amorim et al., 2010).

De acordo com alguns autores, durante o0 movimento de elevacdo da mandibula, a
parte anterior do musculo temporal puxa o processo corondide superior e lateralmente, sob a
dire¢do de contracdo das suas fibras. A tensdo exercida por este musculo pode influenciar de
forma diferente o crescimento e morfologia do processo corondide (Antonini et al., 1990;
Yamaoka et al., 2001). A mastiga¢do bilateral e a oscilagdo frequente dos lados ativos e nao
ativos, protege o sistema estomatognatico. A mastigacdo bilateral continua exibe a harmonia
morfoldgica e funcional das estruturas do sistema estomatognatico. Além disso, orienta o
crescimento craniofacial adequado (Gosh et al., 2010; Gomes et al., 2015). Pesquisadores tém
estudado ainda, a razdo pela qual, o processo corondide da mandibula regride na auséncia do
musculo temporal. A inatividade muscular ¢ a explicagdo mais aceita pelos autores, pois a

tensao muscular induz a formagao de osso (Kiliaridis, 1995; Amorim et al., 2010).

Quanto ao sexo, estudos afirmam que os homens tém uma imagem maior da cortical

mandibular do que as mulheres, principalmente devido a sua maior for¢a de mastigacao, o que
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contribuiria para um aumento da tensdo e uma remodelagdo 6ssea maior na regido (Joo et al.,

2013).

Diferentes autores afirmaram que quanto maior a idade do paciente, mais fino a
cortical Ossea €, devido a redug¢do do tonus muscular que ocorre com o avangar da idade
cronoldgica (Gosh et al., 2010; Ardakani e Niafar, 2004). Portanto, o envelhecimento também
apresenta papel importante nesse processo, pois as mulheres apresentam uma maior taxa de

perda 6ssea em relacdo aos homens (Shanbhogue et al., 2016).

Sabendo que sexo e idade podem influenciar na estrutura dssea, o objetivo nesse
estudo foi avaliar a conformagdo do processo coronodide da mandibula (altura e volume) e sua
relacdo com caracteristicas individuais, tais como sexo e idade, por meio de exames de

tomografia computadorizada de feixe conico (TCFC).



14

2 ARTIGO: HEIGHT AND VOLUME EVALUATION BY CBCT OF THE CORONOID
PROCESS OF THE MANDIBLE ACCORDING TO SEX AND AGE OF
PATIENTS

Submetido ao periodico Archives of Oral Biology. (Anexo 4).

Height and volume evaluation by CBCT of the coronoid process of the mandible

according to sex and age of patients
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Abstract

Objectives: The aim in this study was to evaluate the height and volume of the mandible’s
coronoid process and its relationship with individual characteristics, such as sex and age

through cone-beam computed tomography (CBCT).

Design: The sample was composed of 173 CBCT volumes of patients (93 males and 80
females) divided into groups according to patient’s age: from 21 to 30 years old; from 31 to 40;
from 41 to 50; from 51 to 60. Height and volume of coronoid process were obtained. Height
was measured with OnDemand 3D software (CyberMed, Seoul, Republic of Korea), while
volume was measured using the semi-automatic segmentation method in the ITKSNAP
software (Cognitica, Philadelphia, PA). Analysis of variance (two-way ANOVA) compared the
data to assess the influence of the sex and age in the height and volume of the coronoid process,

with a significance level of 5%.

Results: It was possible to observe that only sex significantly influenced height and volume;
males showed greater height and volume of the coronoid process than females (p<0.001). No

significance of age-related influence was observed.

Conclusions: The dimensions of the coronoid process was affected only by sex, where man

showed greater height and volume of this anatomic structure, regardless the age group.

Key words: Cone-Beam Computed Tomography; Coronoid Process; Mandible; Temporal

Muscle.
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Introduction

In the last decades studies have evaluated the dynamics between bone morphology and
muscle function due to the linear relationship between bone areas of muscle insertion and the
activity of the muscles inserted in them (Avis, 1959). It can be explained by Wolff's Law, which
states that the bone architecture and morphology depend on the load applied by the muscles in
the bone (Ghosh et al., 2010).

The temporal, medial and lateral masseter, and pterygoid muscles are classified as the
masticatory muscles. The temporal muscle is a bilateral, large, fan-shaped muscle that has the
origin at the temporal fossa of the skull and is inserted in the coronoid process of the mandible,
and also in the anterior border of the ramus of mandible. The temporal muscle can be divided
into three portions (anterior, middle and posterior fibers) and its main function is to elevate the

mandible, allowing intercuspation (Aggarwal et al., 1999; Gomes et al., 2015).

During the mandible elevation, the anterior fibers of the temporal muscle move the
coronoid process superiorly and laterally, under the direction of contraction of its fibers. The
tension applied by this muscle on the coronoid process may have influence on the bone growth
and morphology (Antonini et al., 1990; Yamaoka et al., 2001). Studies have shown the atrophy
of the mandible’s coronoid process in the absence of the temporal muscle and suggested that
the muscle inactivity may be the cause of such degeneration (Kiliaridis, 1995; Amorim et al.,

2010).

It is well known that men have larger mandibular cortical bone than women, mainly due
to their greater chewing strength, which would contribute to increased tension and greater bone
remodeling in the region (Joo et al., 2013). Also, studies have shown that mandibular cortical
bone of older patients is thinner, due to the reduction in muscle tone that occurs with advancing
of chronological age (Ardakani & Niafar, 2004; Ghosh et al., 2010). Therefore, aging also plays
an important role in this process. Although, women have a higher rate of bone loss compared
to men (Shanbhogue et al., 2016) and there is a lack studies evaluating the effect of age on

coronoid process of the mandible.

Therefore, the aim of this study was to evaluate the height and volume of the mandible’s
coronoid process and its relationship with individual characteristics, such as sex and age

through cone-beam computed tomography (CBCT).
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Material and methods

This retrospective study has been approved without restrictions by the local Ethical

Review Board (protocol #19097819.3.0000.5418).

Sample selection

The CBCT exams were obtained from an image database. The sample was composed of
173 CBCT volumes of Brazilian patients who had undergone the examination with clinical
indications unrelated to the present study. CBCT exams of 93 female and 80 male patients were
selected and divided into four groups, according to their age: (1) from 21 to 30 years old; (2)
from 31 to 40 years; (3) from 41 to 50; and (4) from 51 to 60 years.

All CBCT exams were acquired with a Picasso Trio® unit (E-woo Techonology
Company Limited, Republic of Korea), using the following acquisition parameters: 65kVp,
4mA, acquisition time of 17s and reconstruction time of 62s, 0.2mm voxel size and a field of
view of 12 x 8.5 cm. CBCT exams from patients under 21 years old, who had syndrome, signs
of trauma and/or previous diagnosis of pathological conditions were excluded from this sample.

In addition, as an inclusion criterion, the patient should have all teeth, except the third molars.

Image evaluation

Based on the methodology recommended by Gomes et al. (2015), the volumetric
analysis of the coronoid process was performed using the 3D model. The reconstruction of the
3D model was performed using the semi-automatic segmentation method in the ITKSNAP 3.0
(Cognitica, Philadelphia, PA). Volume was calculated in mm3. Limits for 3D delimitation were

set as follows (Figure 1):
* Anteriorly - anterior edge of the coronoid process;
* Posteriorly - the lowest and central point of the mandibular notch;
* Laterally - medial and lateral faces of the coronoid process;
* Inferiorly - a horizontal line tangent to the lowest point of the mandibular notch;

* Superiorly - the highest point in the coronoid process.
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A

Figure 1. Delimitations for calculating the volume of the coronoid process. (A) The horizontal
line passing by the most inferior point of the mandibular notch through the mandibular ramus
and the vertical line passing the lowest and central point of the mandibular notch. (B) Final

volume of the coronoid process in three dimensions.

The height of coronoid process was measured with the OnDemand 3D software
(CyberMed, Seoul, Republic of Korea). To measure the height of the coronoid process, all
CBCT volumes were realigned in order to be standardized and then evaluated under the same
conditions. Reference lines of the axial and coronal reconstructions were placed on the
longitudinal axis of the coronoid process, allowing a complete view of the structure. In the
sagittal reconstruction, a horizontal line was drawn passing by the most inferior point of the
mandibular notch through the mandibular ramus. Also, a vertical line was drawn linking the
uppermost point of coronoid process to a point on the horizontal line mentioned. The height of
the structure was measured by the software in centimeters (cm). All images were assessed by a
calibrated examiner with experience in CBCT exams. The examiner was blinded to the patients'

age and sex.

After a 15-day interval, 25% of the sample was reevaluated, under the same conditions,

to assess intra-examiner agreement.
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Figure 2. Sagittal reconstruction with the measurement of the height of the coronoid process
(a- horizontal line passing through the lowest point of the mandibular notch, and b - vertical

line connecting the upper point of the coronoid process to the horizontal line).

Statistical analysis

Intra-examiner agreement was calculated using the intraclass correlation coefficient
(ICC). To assess the influence of the factors evaluated (sex and age group), the analysis of
variance (two-way ANOVA) was used, considering a significance level of 5% (o = 0.05). Chi-
square test evaluated the distribution of the sample according to sex and age. The analyses were

performed using SPSS software version 23 (SPSS Inc., Chicago, IL, USA).
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Results

The ICC showed good (0.74) and excellent (0.86) agreement for height and volume
measurements, respectively. Table 1 shows the distribution of the sample according to patients'

sex and age range. Chi-square test showed adequate distribution according to the factors studied

(p=0.996).

Table 1. Distribution of the sample according to the sex and age of the patients.

Age Male Female Total
21-30 19 16 35
31-40 24 21 45
41-50 28 23 51
51-60 22 20 42
Total 93 80 173

Table 2 shows the height and volume of the coronoid process according to age and sex.
It is possible to observe that only sex significantly influenced the measurements. Male obtained
greater height and volume of coronoid process than female (p <0.001). No significant age-

related influence was observed (p>0.05).



Table 2. Mean and standard deviation (SD) values of the height and volume of the coronoid

process on the right and left sides in relation to the sex and age of the patients.

Height (cm)

(right side)

Height (cm)

(left side)

Volume

(mm®)

(right side)

Male Female
Age p age p sex
(mean e SD) (mean e SD)

21-30 1.42 (0.32) 1.08 (0.34)

31-40 139 (0.31) 1.28 (0.29) <
0.41

41-50 1.45 (0.38) 1.23 (0.28) 0.0001

51-60 1.47 (0.37) 1.27 (0.29)

21-30 1.47 (0.31) 1.21 (0.42)

31-40 1.57 (0.31) 1.42 (0.29) <
0.18

41-50 1.56 (0.31) 131 (0.25) 0.0001

51-60 1.50 (0.32) 1.40 (0.29)

2130 37170 (193.77)  261.46 (108.20)

31440 313.59(123.03)  302.98 (129.88)
055  0.001

41-50 31417 (131.22) 245.64 (49.61)

51-60  329.51(132.91)  257.80 (102.25)

2130 397.58(221.59) 26826 (122.79)  0.44



Volume

(mm®)

(left side)

31-40

41-50

51-60

350.60 (120.54)

323.83 (133.78)

334.79 (116.91)

307.74 (98.58)

263.71 (103.60)

271.02 (114.90)

0.0001
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Discussion

Previous studies suggest that men has greater bone remodeling than women, because
they apply greater strength in chewing (Joo et al., 2013). Also, as a result of aging, a decrease
in muscle tone occurs naturally (Ardakani & Niafar, 2004; Ghosh et al., 2010), decreasing the
force that the muscle applies on the bone structure. Therefore, a decrease or increase in the
dimensions of the coronoid process might be related to the overuse or improper use of the
temporal muscle, and it can be a factor to be considered in evaluations of clinical situations,
such as patients with temporomandibular disorders, especially in cases of muscle pain (Bayar
et al., 2012; Graff-Radford & Abbott, 2016). Knowing that women and older people have a
considerable prevalence of temporomandibular disorders (Yadav et al., 2018), it is interesting
to assess the height and volume of the coronoid process in different sexes and ages to verify if

there is any relationship between them.

In the present study, only sex showed influence in the heigh and volume of the coronoid
process, with men presenting greater measurements. Some authors also evaluated the height of
the coronoid process and other bone structures through CBCT (Gomes et al., 2015), dry jaws
(Saini et al., 2011) and panoramic radiography (Nejaim, 2013). The authors also found that men
had greater height of the coronoid process than women, what is in line with the findings of the
present study. Gomes et al. (2015) assessed the volume of coronoid process and found similar
results related to sex. These findings are in line with the hypothesis that the greater chewing

force applied by men seems to influence bone dimensions (Joo et al., 2013).

To our knowledge, this is the first study that divided the sample into different age groups
in order to evaluate this influence, however the present study did not find age-related
differences in the height and volume of the coronoid process. The age-related differences were
also not found in the mandibular condylar volume assessed through CBCT images (Safi et al.,
2018) neither in the measurement of thickness of the mandibular fossa through macroscopic
examination in cadavers (Honda et al., 2005). These findings reject the initial hypothesis that
the decrease in muscle tone with advancing age would influence the dimensions of the coronoid

process.

However, in a study with panoramic radiographs authors found age-related differences
in the height of the coronoid process, where it is lower in older patients (Nejaim, 2013). It is
important to notice that the age groups used in this mentioned study included patients up to 80

years old; in the present study, the oldest age was 60 years, which likely have contributed to the
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difference between the results of both studies. Also, the measurements on panoramic
radiographs are not recommended, due to be a two-dimensional examination with overlapping,
magnification and distortion of the structures (Ladeira et al., 2015). So, it is difficult to
determine the limits of the coronoid process for height measurement. In addition, two-
dimensional examinations do not allow the calculation of the structure’s volumes. On the other
hand, CBCT is a 3D examination that allows the reorientation of the volume to better measure
the structures in a standardize way, and allows the volume calculation of the structures (Ladeira

et al., 2015).

The loss of occlusal support can lead to decreased masticatory function and, thus, altered
mechanical forces, suggesting that the dental condition is a factor for morphological changes in
the temporomandibular bones (Levartovsky et al., 2012; Rosado et al., 2021). In order to
investigate only the influence of age in the coronoid process changes, and to avoid the bias of
another factor such as dental loss, all CBCT exams of our sample were selected from dentate

patients.

As a retrospective study, the lack of clinical information may be considered a limitation.
As it is suggested that muscle disorders may influence the dimensions of the coronoid process,
and a difference was found between men and women, an evaluation in patients of both sexes
with these disorders would be of extreme interest. In addition, the present results must be
carefully extrapolated to other populations in the world. Therefore, for future studies, it is
recommended to evaluate different populations, also taking into account other aspects such as

the absence of teeth and the presence of signs and symptoms of temporomandibular disorders.

Conclusion

Only sex variable showed an influence on the dimensions of the coronoid process, with

men presenting a greater height and volume of this anatomic structure, regardless the age group.

Funding This study was financed in part by the Coordenagao de Aperfeicoamento de Pessoal
de Nivel Superior — Brasil (CAPES) — Finance Code 001. It was also supported by the CNPq

(National Council for Scientific and Technological Development).



25

References

1.

Avis V. (1959). The relation of the temporal muscle to the form of the coronoid process.
American Journal of Physical Anthropology, 17, 99-104.
https://doi.org/10.1002/ajpa.1330170204

Ghosh S., Vengal M., Pai K.M., Abhishek K. (2010). Remodeling of the antegonial angle
region in the human mandible: A panoramic radiographic cross-sectional study.
Medicina  Oral,  Patologia  Oral 'y  Cirugia  Bucal, 15, e802-7.
https://doi.org/10.4317/medoral.15.e802

Gomes A.F., Nejaim Y., Brasil D.M., Groppo F.C., Ferreira Caria P.H., Haiter Neto F.
(2015). Assessment of Volume and Height of the Coronoid Process in Patients With
Different Facial Types and Skeletal Classes: A Cone-Beam Computed Tomography
Study. Journal of Oral and Maxillofacial  Surgery, 73, 1395.e1-5.
https://doi.org/10.1016/j.joms.2015.02.020

Aggarwal P., Kharbanda OP., Mathur R., Duggal R., Parkash H. (1999). Muscle
response to the twin-block appliance: an electromyographic study of the masseter and

anterior temporal muscles. American Journal of Orthodontics and Dentofacial

Orthopedics, 116, 405-14. https://doi.org/10.1016/S0889-5406(99)70225-8

Antonini G., Colantonio L., Macretti N., Lenzi G.L. (1990). Electromyographic findings
in class II, division 2 and class III malocclusions. Electromyography and Clinical

Neurophysiology, 30, 27-30.

Yamaoka M., Okafuji N., Furusawa K., Hasumi-Nakayama Y., Hayama H., Yamada
A.S., Kurihara S. (2001). Alteration of the angle of the coronoid process in prognathism.
Journal of Oral Rehabilitation, 28, 479-84. https://doi.org/10.1046/j.1365-
2842.2001.00671.x

Kiliaridis S. (1995). Masticatory muscle influence on craniofacial growth. Acta

Odontologica Scandinavica, 53, 196-202. https://doi.org/10.3109/00016359509005972

Amorim M.M., Borini C.B., De Castro Lopes S.L.P., De Oliveira Tosello D., Bérzin F.,
Caria P.H.F. (2010). Relationship between the angle of the coronoid process of the
mandible and the electromyographic activity of the temporal muscle in skeletal Class I
and I individuals. Journal of Oral Rehabilitation, 37, 596-603.
https://doi.org/10.1111/j.1365-2842.2010.02092.x



10.

11.

12.

13.

14.

15.

16.

17.

18.

26

Joo J.K., Lim Y.J.,, Kwon H.B., Ahn S.J. (2013). Panoramic radiographic evaluation of
the mandibular morphological changes in elderly dentate and edentulous subjects. Acta
Odontologica Scandinavica, 71, 357-62.
https://doi.org/10.3109/00016357.2012.690446

Ardakani F.E., Niafar N. (2004). Evaluation of changes in the mandibular angular cortex

using panoramic images. The Journal of Contemporary Dental Practice, 5, 1-15.

Shanbhogue V.V, Brixen K., Hansen S. (2016). Age- and Sex-Related Changes in Bone
Microarchitecture and Estimated Strength: A Three-Year Prospective Study Using
HRpQCT. Journal of Bone and Mineral Research, 31, 1541-9.
https://doi.org/10.1002/jbmr.2817

Bayar G.R., Akcam T., Gulses A., Sencimen M., Gunhan O. (2012). An excessive
coronoid hyperplasia with suspected traumatic etiology resulting in mandibular

hypomobility. Cranio, 30, 144-9. doi: https://doi.org/10.1179/crn.2012.021.

Graff-Radford S.B., Abbott J.J. (2016). Temporomandibular Disorders and Headache.
Oral and Maxillofacial Surgery Clinics of North America, 28, 335-49.
https://doi.org/10.1016/j.coms.2016.03.004.

Yadav S., Yang Y., Dutra E.H., Robinson J.L., Wadhwa S. (2018). Temporomandibular
Joint Disorders in Older Adults. Journal of the American Geriatrics Society, 66, 1213-
1217. https://doi.org/10.1111/jgs.15354.

Saini V., Srivastava R., Rai R.K., Shamal S.N., Singh T.B., Tripathi S.K. (2011).
Mandibular ramus: an indicator for sex in fragmentary mandible. Journal of Forensic

Sciences, 56, S13-6. https://doi.org/10.1111/1.1556-4029.2010.01599.x

Nejaim Y. (2013). Radiographic evaluation of morphological alterations of mandible
resulting from tooth loss. Piracicaba, Brazil, UNICAMP.

Safi A.F., Kauke M., Grandoch A., Nickenig H.J., Zoller J.E., Kreppel M. (2018). Age-
Related Volumetric Changes in Mandibular Condyles. The Journal of Craniofacial
Surgery, 29, 510-513. https://doi.org/10.1097/SCS.0000000000004137

Honda K., Kawashima S., Kashima M., Sawada K., Shinoda K., Sugisaki M. (2005)
Relationship between sex, age, and the minimum thickness of the roof of the glenoid

fossa in normal temporomandibular joints. Clinical Anatomy, 18, 23-6.



19.

20.

21.

27

https://doi.org/10.1002/ca.20054

Ladeira D.B., da Cruz A.D., de Almeida S.M. (2015). Digital panoramic radiography
for diagnosis of the temporomandibular joint: CBCT as the gold standard. Brazilian
Oral Research, 29, S1806-83242015000100303. https://doi.org/10.1590/1807-
3107BOR-2015.v0129.0120

Levartovsky S., Gavish A., Nagar Y., Sarphati L., Levartovsky D., Winocur E. (2012).
The association between dental status and temporomandibular osseous changes: a

morphological study on Roman-Byzantine skeletons. Journal of Oral Rehabilitation,

39, 888-95. https://doi.org/10.1111/joor.12001

Rosado L.P.L., Barbosa 1.S., Junqueira R.B., Martins A.P.V.B., Verner F.S. (2021).
Morphometric analysis of the mandibular fossa in dentate and edentulous patients: A

cone-beam computed tomography study. The Journal of Prosthetic Dentistry, 125,
758.e1-758.e7. https://doi.org/10.1016/j.prosdent.2021.01.014



28

3 CONCLUSAO

Somente o sexo mostrou influéncia sobre as dimensdes do processo corondide, com

os homens apresentando uma maior altura e volume dessa estrutura.
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