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RESUMO

Introducgao: cirurgia ortognatica (CO) e disfungao temporomandibular (DTM)
podem estar intimamente ligados. Estudos demonstram que o procedimento cirurgico
possa melhorar ou piorar sinais e sintomas de DTM. Além disso, as cabecas da
mandibula podem sofrer remodelacdo ou alteragdo de volume em resposta ao
reposicionamento dos ossos. A CO pode causar também modificagao na dimensao e
volume da via aérea superior. Além do mais, envolve frequentemente, alteracbes na
angulacao do plano oclusal, uma variavel que até o momento nao foi avaliada para
possivel relagdo com sinais e sintomas de DTM, volume de cabecgas da mandibula e
volume de via aérea superior. Objetivos: analisar se o sentido e magnitude da
modificagdo da angulacdo do plano oclusal em pacientes submetidos cirurgia
ortognatica tem influéncia nos sinais e sintomas de DTM, no volume das cabecas da
mandibula e de via aérea superior. Materiais e métodos: trata-se de uma pesquisa
observacional, longitudinal, prospectiva onde foram coletados dados nos periodos
pré-operatorio e pés-operatorio de 7 dias e de 6 meses. Todos os participantes foram
individuos a serem submetidos a tratamento com cirurgia ortognatica no
Departamento de Cirurgia e Traumatologia Buco-Maxilo-Facial da Universidade
Federal do Parana. Para serem incluidos no estudo, os participantes deveriam ter 18
anos de idade ou mais, com total autonomia para tomar decisdes, concordar em
participar do estudo e assinar o Termo de Consentimento Livre e Esclarecido (TCLE).
O projeto foi aprovado por Comité de Etica em Pesquisa de acordo com a Declaracéo
de Helsinque. Foram coletados dados de sinais e sintomas de disfuncao
temporomandibular utilizando a ferramenta DC/TMD. Imagens de tomografia
computadorizada de feixe conico (TCFC) de todos os periodos foram utilizadas para
mensuragao da angulacéo do plano oclusal, volume das cabecgas da mandibula e da
via aérea superior. Os exames de imagem foram realizados no tomoégrafo i-CAT Cone
Beam 3D Imaging System (3D Imaging System, Imaging Sciences International Inc.,
Hatfield, PA, EUA) com um campo de visdao FOV de 16 x 13 cm, uma resolucao de
0,25 mm, 37,07 mAs, 120 kVp e tempo de exposi¢ao de 26,9 segundos. Foi utilizado
software gratuito e de cdédigo aberto ITK-SNAP (http://www.itksnap.org) para
mensuragdes. As mensuracdes foram realizadas por um Uunico pesquisador,
devidamente treinado por um especialista (padrdao ouro) e calibrado. Foi adotado o
nivel de significancia de 95% (p<0.05). As analises descritivas e inferenciais foram
realizadas com o uso do software IBM® SPSS 20.0 (Statistical Package for Social
Sciences, EUA). Resultados: Apds a utilizacdo dos critérios de exclusdo e
computadas as perdas de seguimento, a amostra final resultou em 50 participantes,
27 mulheres (54%) e 23 homens (46%). A idade média foi de 29,5 anos (min. 18 -
max. 52). As deformidades esqueléticas encontradas foram: duas classe | (4%);
dezenove classe Il (38%) e vinte e nove classe Il (58%). Foram 24 rotagbes do plano
oclusal no sentido anti-horario (48%) e 26 no sentido horario (52%). As rotagdes
menores (0 a 2 graus) foram 25 (50%) e as maiores (acima de 2 graus) foram 25
(50%). Alguns dos sinais e sintomas de DTM melhoraram (p<0,05), mas nao foram
relacionados com o sentido e magnitude da rotagdo do plano oclusal (p>0,05) para
todas as variaveis DC/TMD investigadas. Mudangas no volume dos condilos
mandibulares n&o foram associadas com o sentido e magnitude da rotagédo do plano
oclusal (p>0,05). Houve um aumento significativo no volume da orofaringe nos
pacientes classe Il (p=0.026) e no volume da nasofaringe nos pacientes classe |l
(p=0.003). Embora n&o tenha havido diferenga significativa entre a quantidade de
movimento anteroposterior para os diferentes sentidos de rotacdo do plano oclusal



nos pacientes classe Il e Ill, encontramos resultados significativos que demonstraram
aumento do volume da nasofaringe tanto na rotacdo do plano oclusal no sentido
horario (p=0.035) quanto no sentido anti-horario (p=0.037) nos pacientes classe lIl.
Conclusées: Embora tenha havido melhorias significativas nos sinais e sintomas de
DTM, estas ndo foram correlacionadas com o sentido e magnitude da rotagdo do
plano oclusal ocasionada pela cirurgia ortognatica. O sentido e a magnitude da
rotacédo do plano oclusal ocasionada pela cirurgia ortognatica nao se correlacionaram
com as alteracbes no volume das cabecas da mandibula. Os pacientes classe I
apresentaram um aumento significativo no volume da orofaringe e os classe Ill no
volume da nasofaringe entre os periodos pré-operatério e pds-operatoério. Foi
encontrada uma correlagao significativa entre o sentido de rotagao do plano oclusal e
as alteragbes no volume da nasofaringe em pacientes classe Ill. Nado houve
correlagao entre o sentido da rotacdo do plano oclusal e as alteragdes no volume da
via aérea superior nos pacientes classe Il.

Palavras-chave: cirurgia ortognatica; plano oclusal; disfuncdo temporomandibular;
cabeca da mandibula; via aérea superior.



ABSTRACT

Introduction: Orthognathic surgery (OS) and temporomandibular dysfunction (TMD)
may be closely linked. Studies show that the surgical procedure can improve or
worsen signs and symptoms of TMD. In addition, the mandibular condyles may
undergo remodeling and volume changes in response to the repositioning of the
bones. CO can also cause changes in the size and volume of the upper airway. OS
often involves changes in the angulation of the occlusal plane, a variable that, to date,
has not been evaluated for a possible relationship with TMD signs and symptoms,
mandibular head volume, and upper airway volume. Objectives: To analyze whether
the direction and magnitude of the change in occlusal plane angulation in patients
undergoing orthognathic surgery influences TMD signs and symptoms, mandibular
condyles volume, and upper airway volume. Materials and methods: This is an
observational, longitudinal, prospective study in which data was collected in the
preoperative and postoperative periods of 7 days and six months. All participants were
individuals undergoing treatment with orthognathic surgery at the Department of Oral
and Maxillofacial Surgery and Traumatology at the Federal University of Parana. To
be included in the study, participants had to be 18 or older, have full autonomy to make
decisions, agree to participate, and sign the Free, Prior, and Informed Consent Form
(FPIC). The Research Ethics Committee approved the project in accordance with the
Declaration of Helsinki. Data on signs and symptoms of temporomandibular
dysfunction were collected using the DC/TMD tool. Cone beam computed tomography
(CBCT) images from all periods were used to measure occlusal plane angulation,
mandibular condyles volume, and upper airway volume. The imaging exams were
carried out on the i-CAT Cone Beam 3D Imaging System (3D Imaging System,
Imaging Sciences International Inc., Hatfield, PA, USA) with a FOV field of view of 16
x 13 cm, a resolution of 0.25 mm, 37.07 mAs, 120 kVp and an exposure time of 26.9
seconds. Free, open-source ITK-SNAP software (http://www.itksnap.org) was used for
measurements. A single researcher carried out the measurements, was adequately
trained by a specialist (gold standard), and calibrated. A significance level of 95%
(p<0.05) was adopted. Descriptive and inferential analyses were performed using
IBM® SPSS 20.0 software (Statistical Package for Social Sciences, USA). Results:
After using the exclusion criteria and computing the follow-up losses, the final sample
consisted of 50 participants: 27 women (54%) and 23 men (46%). The average age
was 29.5 years (min. 18 - max. 52). The skeletal deformities found were two class |
(4%), nineteen class Il (38%), and twenty-nine class Ill (58%). There were 24
counterclockwise rotations of the occlusal plane (48%) and 26 clockwise rotations
(52%). There were 25 minor rotations (0 to 2 degrees) and 25 major rotations (over 2
degrees). Some of the signs and symptoms of TMD improved (p<0.05). However, they
were not related to the direction and magnitude of rotation of the occlusal plane
(p>0.05) for all DC/TMD variables investigated. Changes in the volume of the
mandibular condyles were not associated with the direction and magnitude of occlusal
plane rotation (p>0.05). There was a significant increase in the volume of the
oropharynx in class Il patients (p=0.026) and the volume of the nasopharynx in class
[ll patients (p=0.003). Although there was no significant difference between the
amount of anteroposterior movement for the different directions of rotation of the
occlusal plane in class Il and lll patients, we found significant results showing
increased nasopharynx volume in both clockwise (p=0.035) and counterclockwise
(p=0.037) rotations of the occlusal plane in class Il patients. Conclusions: Although
there were significant improvements in the signs and symptoms of TMD, these were



not correlated with the direction and magnitude of occlusal plane rotation caused by
orthognathic surgery. The direction and magnitude of occlusal plane rotation caused
by orthognathic surgery did not correlate with changes in mandibular head volume.
Class Il patients showed a significant increase in oropharyngeal volume, and class |l
patients in nasopharyngeal volume between the preoperative and postoperative
periods. A significant correlation was found between the direction of rotation of the
occlusal plane and changes in nasopharyngeal volume in class lll patients. There was
no correlation between the direction of rotation of the occlusal plane and changes in
the upper airway volume in class Il patients.

Keywords: orthognathic surgery; occlusal plan; temporomandibular disorder;
mandibular condyle; upper airway.



LISTA DE ABREVIATURAS

PO — Plano Oclusal

MAA — Mordida Aberta Anterior

MCA — Mordida Cruzada Anterior

DTM — Disfuncdo Temporomandibular

ATM — Articulacdo Temporomandibular

OSBRM - Osteotomia Sagital Bilateral dos Ramos Mandibulares
VAS - Via Aérea Superior

AOS — Apneia Obstrutiva do Sono

ENA — Espinha Nasal Anterior

ENP — Espinha Nasal Posterior
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1 INTRODUGAO
1.1 Deformidade dentofacial e classificagao

A deformidade dentofacial € um termo que descreve a condigdo em que o
crescimento e desenvolvimento do esqueleto facial foge a normalidade. De interesse
da odontologia, os ossos afetados sdo a maxila e mandibula, podendo também afetar
as suas estruturas adjacentes (Fish et al., 1993). Aforma e tamanhos alterados destes
ossos podem afetar a estrutura e a fungao da regido oral e a estética facial. Em se
tratando da regiéo oral, a deformidade dentofacial esta frequentemente associada a
uma ma-oclusao, ou seja, uma relagado desarmoénica entra arcada dentaria superior e
inferior. Na estética facial, podem repercutir no perfil facial, onde os perfis de face
mais comuns S3o 0s convexos e coOncavos, encontrados principalmente em
deformidades dentofaciais tipo classe Il e Ill respectivamente. Além disso, em visao
frontal do rosto, devido a crescimentos anormais dos ossos maxilares no sentido
transversal e vertical, uma deformidade dentofacial pode causar assimetrias e
desarmonia de proporcédo entre os tergos faciais (Fish et al., 1993). Assimetrias
ocorrem normalmente por diferencas no tamanho, forma ou posi¢gao dos ossos do
lado esquerdo e direito do rosto.

A deformidade dentofacial € comumente classificada com base na relacdo dos
maxilares. Prognatismo é o termo dado a projegéo ou crescimento anterior excessivo
de um dos maxilares. Retrognatismo por outro lado ocorre quando um ou ambos os
maxilares € subdesenvolvido ou posicionado mais para posterior. A deformidade
dentofacial tipo classe Il acontecem quando existe uma relagdo mais distal da arcada
inferior em relacdo a superior e pode acontecer quando ha isoladamente
retrognatismo mandibular ou prognatismo maxilar, além de, uma combinagao entre
retrognatismo mandibular e prognatismo maxilar. No caso da deformidade tipo classe
[l existe uma relagdo mais anterior da arcada inferior (com ou sem mordida cruzada
anterior). Pode acontecer por retrognatismo maxilar ou prognatismo mandibular
isoladamente ou combinacao de retrognatismo maxilar e prognatismo mandibular.
Nas deformidades do tipo classe |, as arcadas dentarias estdo corretamente
relacionadas, podendo existir desalinhamentos dentarios ou presenca e diastemas
(espacos entre dentes), porém os ossos maxilares terem tamanhos desproporcionais
(Gateno et al., 2015).
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As deformidades dentofaciais podem ser de origem congénita ou adquirida,
sendo causadas por sindromes que afetam o crescimento e desenvolvimento dos
ossos da face, habitos deletérios que podem comecar durante a infancia e por
traumas envolvendo a face (Obwegeser, 2007).

O tratamento dessas deformidades dentofaciais moderadas a severas muitas
vezes envolve uma combinagdo de ortodontia e cirurgia ortognatica. O plano de
tratamento € geralmente personalizado para cada paciente, e depende do tipo e da
gravidade da deformidade. O tratamento pode melhorar significativamente a fungao
mastigatoria, a fala e a aparéncia facial do paciente, além de ter um impacto positivo

em sua qualidade de vida e bem-estar psicossocial (Eslamipour et al., 2017).
1.2 Cirurgia ortognatica

A cirurgia ortognatica abrange todo um conjunto de técnicas cirurgicas
utilizadas para corrigir deformidades dentofaciais (da Silva, et al., 2018). Uma das
técnicas mais utilizadas para este fim é a osteotomia sagital bilateral dos ramos
mandibulares (OSBRM) estabelecida por Obwegeser e Trauner em 1955. Sofreu
algumas modificagdes ao longo do tempo, sendo as principais as feitas por Dal Pont
em 1961 e Epker em 1977. Ela é a técnica cirurgica mais utilizada para corregéo de
deformidades da mandibula pois permite o seu reposicionamento em varios sentidos.
As suas indicagbes principais incluem a correcao do excesso ou deficiéncia antero-
posterior de mandibula e assimetrias (Orloff e Hale, 2007; Ozdemir et al., 2009;
Monson, 2013; Herford et al., 2014). Outra técnica comumente utilizada € a
osteotomia Le Fort . E caracterizada por uma secgao horizontal, da abertura piriforme
ao processo pterigoide da maxila bilateralmente, foi primeiramente descrita por
Langebeck, em 1861, e consolidada biologicamente como acesso cirurgico seguro
com base nos estudos de microcirculagao 6ssea, publicados por Bell em 1975. Por
meio dela é possivel a realizacdo de movimentos no sentido transversal, sagital e
vertical da maxila (Bauer e Ochs, 2014). Adicionalmente €& possivel realizar
segmentagao da maxila para realizagao de movimentos em dois ou mais sentidos,
em diferentes regibes do 0sso, no mesmo procedimento cirurgico (Kahnberg e
Hagberg, 2007).
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1.3 Plano oclusal e Cirurgia Ortognatica

Downs foi o primeiro a fazer referéncia ao plano oclusal numa analise
cefalométrica. Definiu o plano oclusal como tangente as pontas das cuspides dos
molares e pré-molares, passando pelas bordas incisais dos incisivos centrais. O plano
oclusal deve intersectar a regiao anterior no ponto médio do trespasse vertical dos
incisivos, separarando a porcao coronaria dos dentes superiores e inferiores de
maneira igual. Também sugeriu uma definicdo modificada do plano oclusal nos casos
em que os incisivos se apresentem em infraoclusao ou supraoclusao. Nestes casos,
o plano é identificado através dos pontos de contato dos molares e pré-molares
desconsiderando os dentes anteriores (Downs, 1949). Este pode ser denominado de
plano oclusal funcional e € mais efetivo na avaliagao de pacientes com deformidades
dentofaciais que possuam ma-oclusao grave, curva de Spee acentuada e mordidas
abertas (Reyneke, 1998).

A relagao angular do plano oclusal (PO) no sentido sagital se da com o plano
horizontal de Frankfurt (plano que passa pelas margens superiores dos meatos
acusticos externos e pelas margens inferiores das 6rbitas). Os valores referenciais
deste angulo é de 8° £ 4°, para adultos (Reyneke e Evans, 1990; Reyneke, 1998;
Reyneke, 1999).

Existem dois tipos faciais que podem ser mais favorecidos pela modificacao
do angulo do PO em cirurgia ortognatica: o tipo braquicefalico, com o angulo do PO
menor que 4° e o tipo dolicocefalico, onde o PO apresenta angulagdo maior que 12°
(Reyneke e Evans, 1990).

Algumas das caracteristicas clinicas e radiograficas basicas do tipo facial
braquicefalico com angulagao diminuida do PO incluem: angulo do plano mandibular
diminuido; angulos goniacos proeminentes; projecao do mento em relagéo ao alvéolo
mandibular; curva de Spee acentuada; e trespasse vertical acentuado (Reyneke,
1998) Ja no tipo facial dolicocefalico com angulagdo aumentada do PO normalmente
0 angulo do plano mandibular € aumentado. Pode existir tanto o excesso vertical
anterior da maxila e/ou mandibula, como a diminuigdo da altura vertical posterior da
maxila e/ou mandibula e a proje¢do do mento pode ser diminuida em relagéo ao 0sso
alveolar na regido anterior. Além disso, no sentido sagital, a deficiéncia
anteroposterior da mandibula & bastante comum (Reyneke, 1999; Wolford et al.,
1993).
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As modificagdes angulares do PO podem ser planejadas para ocorrer no
sentido horario e anti-horario (Reyneke e Evans, 1990). Pacientes com tipo facial
braquicefalico e angulo do PO diminuido podem ter indicacdo para cirurgia
ortognatica com rotagdo do angulo do PO no sentido horario. As modificagbes
anatémicas e cefalométricas que ocorrem apos este tipo de procedimento cirurgico
sdo: aumento do angulo do PO, aumento do angulo do plano mandibular com
consequente aumento da altura facial antero-inferior (Wolford et al., 1994). Ja os
pacientes com tipo facial dolicocefalico, quando indicada, a corre¢ao cirurgica podera
levar a rotagdo do PO no sentido anti-horario. Como consequéncia, teremos a
diminuicdo do angulo do PO, diminuicdo do angulo do plano mandibular e da altura
facial antero-inferior (Wolford et al., 1993).

Em cirurgias combinadas de maxila e mandibula, o plano oclusal é
determinado pela autorrotacédo da mandibula. Neste caso, a maxila € levada para
uma posigao mais favoravel através de rotagcéo sobre pontos de referéncia na regido
anterior da face e a mandibula é entao ajustada para assegurar uma oclusao dentaria
mais préxima do ideal (Reyneke e Evans, 1990).

Aalteracao do plano oclusal esta intimamente ligada com a melhora na estética
facial e também deve ser levada em conta no planejamento para buscar maior
estabilidade dos casos (Reyneke e Evans, 1990). A alteragdo mais dramatica e
deliberada da angulagdo do PO ocorre normalmente na correcédo de deformidades
dentofaciais com assimetrias faciais e € uma consequéncia inevitavel da qualquer
ajuste da posigao vertical da maxila e rotagao resultante da mandibula (Reyneke e
Evans, 1990).

A manipulacao do PO em cirurgia ortognatica pode ser definida como a rotacao
da maxila e mandibula para se obter melhores resultados estéticos e funcionais.
(Reyneke, 1998). Esta alteracido do plano oclusal nao deve ser arbitraria e depende
da correta selegao, durante o planejamento cirurgico, do melhor ponto de referéncia
cefalométrico para rotacdo da maxila. Os pontos podem estar localizados entre a
espinha nasal posterior (ENP) e espinha nasal anterior (ENA). Além disso, a maxila
pode ser rotacionada tendo como referéncia um ponto na incisal dos incisivos centrais
superiores. Arotacdo da maxila ao redor do ponto escolhido podera causar aumento
ou diminuicdo do angulo do PO e a sua escolha deve ser ditada pela necessidade
estética de cada caso, uma vez que mudancas diferentes sdo esperadas,

dependendo da posicdo do ponto escolhido (Reyneke e Evans, 1990; Reyneke,
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1998). As modificagdes esperadas podem ser: alteragdo do angulo do plano
mandibular, alteracdo na exposicdo do incisivo superiores, modificacdo da altura
facial anteroinferior, alteragao angulagdo dos incisivos superiores e/ou inferiores e

modificagdo da proje¢ado do mento (Reyneke, 1998).
1.4 Disfungao Temporomandibular (DTM) e Cirurgia Ortognatica

A cirurgia ortognatica promove modificagdes substanciais na posi¢gdo dos
ossos do terco médio e inferior da face. Devido a extensa manipulacdo éssea e
muscular, apds a cirurgia, tensdes e pressdes diferentes podem afetar as articulagdes
temporomandibulares (ATM). Por isto, e principalmente quando se almeja o
reposicionamento da mandibula, é importante que antes do procedimento cirurgico,
seja observada a anatomia das ATM, bem como a presenga de sinais e sintomas de
disfungédo temporomandibular. Qualquer evidéncia de patologia deve ser
cuidadosamente avaliada e se possivel, tratada. Pacientes com condicdes artriticas
ou processos reabsortivos podem exigir tratamento especial, incluindo a
consideracao de cirurgia simultdnea da ATM ou como procedimento separado antes
de cirurgia ortognatica (Wolford et al., 1993). Em casos mais graves o procedimento
de cirurgia ortognatica pode ser até contra-indicado. A influéncia da cirurgia
ortognatica nos sintomas da DTM é um assunto controverso, uma vez que ainda nao
existe prova concreta de causalidade entre eles na literatura, além disso, as DTM se
apresentam com causas multifatoriais o que pode gerar fatores de confundimento em
pesquisas cientificas. Existem publica¢cdes que demonstram tanto correlacéo positiva
como negativa entre cirurgia ortognatica e disfungdo temporomandibular, ou seja,
pode haver melhora, mas também possibilidade de desenvolvimento de sintomas em

pacientes que nao apresentavam DTM antes da cirurgia (Sebastiani et al., 2016).

1.5 Volume das cabegas da mandibula e Cirurgia Ortognatica

Variacbes de dimensdo das cabegas da mandibula podem ser uma
caracteristica individual, podem ocorrer apds uma cirurgia ortognatica ou trauma e
até serem idiopaticas. Podem acontecer como remodelagdo e/ou reabsorcdo. A
remodelagao da cabeg¢a da mandibula representa um diagndstico mais comum e é
na maioria das vezes caracterizada pela preservagcao da altura do ramo mandibular

(Hoppenreijs et al., 1998; Kobayashi et al., 2012). Nao ha alteracdo dimensional
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significante mas a sua forma pode mudar. Esta relacionada a um processo fisiologico
0sse0 adaptativo a uma nova carga funcional imposta as articulagdes
temporomandibulares. Por outro lado, a reabsorg&o, além de mais rara, normalmente
esta associada a um processo clinicamente mais grave com repercussao estética e
funcional (Wolford et al., 1993; An et al., 2014; Krisjane et al., 2015).

1.6 Volume da via aérea superior e Cirurgia Ortognatica

O reposicionamento do(s) osso(s), resultante da cirurgia ortognatica pode
modificar o volume da via aérea superior (VAS), inclusive podendo alterar o fluxo de
ar para os pulmdes. O fluxo de ar normal pode estar diretamente relacionado com
uma respiracdo adequada e boa qualidade do sono. Por outro lado, a diminuigao do
fluxo de ar ou obstrugcdo da VAS pode causar a apnéia obstrutiva do sono (AOS)
(Brevi et al., 2011; Mattos et al., 2011; de Souza Carvalho et al., 2012). Existem
diferengas nas repercussodes dos tipos de cirurgia ortognatica no volume da via aérea
superior, e isto depende, do sentido e a quantidade de movimento dos 0ssos,
podendo haver aumento ou diminuigdo de sua dimensédo, com impacto variavel no
fluxo de ar (Raffaini e Pisani, 2013; Choi et al., 2015; Shin et al., 2015; Hart et al.,
2015; Hatab et al., 2015; Parsi et al., 2019). Nas ultimas décadas, a tomografia
computadorizada e a reconstrugao volumétrica tem sido uma ferramenta de pesquisa
importante para avaliagdo da modificagdo no volume da via aérea superior em
consequéncia do reposicionamento 0sseo causado pela cirurgia ortognatica. Embora
muitas metodologias tenham sido publicadas e pesquisas continuem surgindo,
percebe-se que a evolugao das técnicas e tecnologias de diagndstico por imagem,
tem levado a resultados de mensuragao progressivamente mais fidedignos (Mattos et
al., 2011; Raffaini e Pisani, 2013; Hatab et al., 2015; Chang et al.,2017).
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2 OBJETIVOS

2.1 Objetivo do Artigo 1

Analisar se a modificagdo da angulacdo do plano oclusal em pacientes
submetidos cirurgia ortognatica tem influéncia nos sinais e sintomas de disfuncao

temporomandibular e no volume das cabecas da mandibula.

2.2 Objetivo do Artigo 2

Analisar se a modificacdo da angulacdo do plano oclusal em pacientes

submetidos cirurgia ortognatica tem influéncia no volume da via aérea superior.
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3 ARTIGO 1

Title: What is the influence of sagittal occlusal plane rotation in orthognathic
surgery on temporomandibular joint?

Abstract

Objective: this study focused on the question of whether the magnitude and direction
of the occlusal plane rotation in patients undergoing orthognathic surgery influences
the signs and symptoms of temporomandibular joint disorders (TMD) and the volume
of the mandibular condyles.

Materials and methods: this is an observational, longitudinal, prospective study in
which data was collected in the preoperative and postoperative periods of 7 days and
6 months. All participants were individuals undergoing treatment with orthognathic
surgery. To be included in the study, participants had to be 18 years of age or older,
with full autonomy to make decisions, agree to take partin the study and sign the Free,
Prior and Informed Consent Form (FPIC). The project was approved by the Research
Ethics Committee in accordance with the Declaration of Helsinki. Data on signs and
symptoms of temporomandibular dysfunction were collected preoperatively and 6
months after surgery, using the DC/TMD tool. Cone beam computed tomography
(CBCT) images from all periods were used to measure occlusal plane angulation and
mandibular condyles volume. The measurements were carried out by a single
researcher, properly trained by a specialist (gold standard) and calibrated. A
significance level of 95% (p<0.05) was adopted for statistical purpose.

Results: Data from 50 participants were evaluated 27 women (54%) and 23 men
(46%). The median age was 29.5 years (min. 18 - max. 52). Skeletal deformity found
was two class | (4%); nineteen class Il (38%) and twenty-nine class Il (58%). There
were 24 counterclockwise (48%) and 26 clockwise (52%) rotations of the occlusal
plane. Minor rotations (0 to 2 degrees) were 25 (50%) and major (above 2 degrees)
were 25 (50%). Some of the signs and symptoms of TMD improved (p<0.05) but were
not related to the direction and magnitude of rotation of the occlusal plane (p>0.05) for
all DC/TMD variables investigated. Changes in the volume of the mandibular condyles
were not associated with the direction and magnitude of occlusal plane rotation
(p>0.05).

Conclusion(s): Although there was improvement in TMD signs and symptoms, this
was not correlated with the direction and magnitude of occlusal plane rotation. The
direction and magnitude of occlusal plane rotation did not correlate with changes in
the mandibular condyles volume.
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Introduction

Dentofacial deformities are a group of congenital or acquired conditions that
affect the structure and function of the oral and facial regions. They may result from
the interaction between hereditary and environmental factors.! These deformities can
involve the maxilla, mandible, teeth, and associated soft tissues, resulting in aesthetic
and functional issues. Treatment for dentofacial deformities often involves a
combination of orthodontics and orthognathic surgery.? Orthognathic surgery can
reposition the jaws to improve facial balance and function, and the treatment plan will
vary depending on the type and severity of the deformity.?

Orthognathic surgery often involves alterations to the occlusal plane.*® The
occlusal plane is tangent to the tips of the cusps of the upper and lower molars and
premolars, passing through the incisal edges of the incisors when the teeth are in
contact (maximum intercuspation). In both traditional and 3D cephalometry’, the
occlusal plane line must pass in the anterior region through the midpoint of the vertical
overlap of the incisors; that is, the line must separate the coronal portion of the upper
and lower teeth equally. In the case of anterior open bite or crossbite, the anterior point
must be at the average distance between the incisal edges of the incisor's teeth. The
measurement of the angulations of the occlusal plane uses the Frankfurt plane as a
reference. When planning orthognathic surgery, the surgeon may consider the angle
of the occlusal plane and its relationship to other facial structures for aesthetic and
functional outcomes. Altering the occlusal plane can help improve the patient's
occlusion and enhance facial aesthetics-

Orthognathic surgery and temporomandibular joint (TMJ) disorders seem
interconnected in several ways.'%" TMJ disorders encompass a range of problems
associated with the temporomandibular joint, the hinge connecting the mandible to the
skull, and the muscles responsible for jaw movement. These disorders can cause pain,
difficulty moving the mandible, and other symptoms. By correcting the position of the
maxilla and mandible, orthognathic surgery can help relieve the TMJ stress and
improve its function. However, there is also a risk that TMJ symptoms can develop or
worsen after orthognathic surgery.'?

Besides, changes and repositioning of the mandible in orthognathic surgery
can indirectly impact the condyles due to the alteration of forces and pressures within

the TMJ."2 The mandibular condyles can undergo adaptive remodeling in response to
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changes in the mechanical environment.”® The new positioning of the mandible can
lead to changes in how forces are distributed across the joint, potentially causing the
condyles to remodel slowly over time, which may affect their volume.' In some cases,
there is a risk of condylar resorption after orthognathic surgery, where the mandibular
condyles begin to reabsorb or diminish in volume way faster.'® This can be due to a
variety of factors, including changes in the biomechanical environment of the joint,
systemic factors, hormonal influences, and genetic predispositions.'®

Based on this information and the lack of literature about this subject, the
objective of this research was to analyze whether the change in the angulation of the
occlusal plane in patients undergoing orthognathic surgery influences the signs and
symptoms of temporomandibular dysfunction and the volume of the condyles of the
mandible during follow-up.

We expect to answer the question if the magnitude and/or direction of rotation
of the occlusal plane in orthognathic surgery, whether planned or not, is a factor that
oral and maxillofacial surgeons should consider when planning their cases.

The research hypothesis is that signs and symptoms of temporomandibular
dysfunction and volume of the mandibular condyles, should be altered by the

modifications in the occlusal plane angulation caused by orthognathic surgery.

Materials and methods
Ethics

The project was approved by the Research Ethics Committee of the Health
Sciences Sector at UFPR according to the Declaration of Helsinki.

Individuals were invited to participate in the study receive information regarding
the research verbally. Those who agree to participate sign the Free, Prior and Informed
Consent Form (FPIC), which explained the objectives and justifications for carrying
out the study, as well as the benefits and risks. (APPENDIX 1)

Sample design

All participants were individuals undergoing orthognathic surgery treatment at the
Department of Oral and Maxillofacial Surgery at the Federal University of Parana. To

be included in the study, participants must be 18 years of age or older, with full
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autonomy to make decisions, agree to participate in the study and sign the Free, Prior
and Informed Consent Form (FPIC).

The following criteria were used to excluded participants from the study: individuals
undergoing complex craniofacial surgeries, such as those with Le Fort Il and Il
osteotomies; those who have undergone previous surgical treatment of the
temporomandibular joint (TMJ); individuals undergoing TMJ surgery concomitantly
with orthognathic surgery; in clinical treatment for temporomandibular joint disorders
(TMD), using interocclusal devices or any medication to relieve symptoms (anti-
inflammatories, analgesics or muscle relaxants); with previous history of facial
surgeries, polyarthritis, trauma, pathologies, or syndromes involving the development
and growth of the maxilla and mandible; need for reoperation during follow-up; facial
trauma during follow-up affecting surgery results; or history of increased sensitivity to

pain such as those with fibromyalgia.

Sample size calculation

Sample size calculation was performed using the website openepi.com, Version 3,
open-source calculator, SSPropor (http://openepi.com/SampleSize/SSPropor.htm)
and resulted in a sample size of 42 patients. The population size was considered as
96 patients seen in one year, with confidence level of 95%, hypothesized percentual

frequency of outcome factor in the population of 5%2%324 and 1:1 design effect.

Image Acquisition and measurements

The exams were performed on the i-CAT Cone Beam 3D Imaging System CT
scanner (3D Imaging System, Imaging Sciences International Inc., Hatfield, PA, USA)
with a FOV field of view of 16 x 13 cm, a resolution of 0.25 mm, 37.07 mAs, 120 kVp
and exposure time of 26.9 seconds. Tomographic exams were carried out at the
Imaging Teaching and Research Laboratory (LABIM) of the Federal University of
Parana.

The positioning of the patient was with the Camper plane being parallel to the
ground, with the sagittal plane perpendicular to it. Camper's plane extends bilaterally

from the lower edge of the ala of the nose to the tragus in the ear. The images were
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acquired at times TO (pre-surgery), T1 (7 days after surgery) and T2 (6 months post-
surgery).

The protocol for taking tomographic images were optimized to maximize
resolution, reducing radiation dose, and minimizing the possibility of patient
movement. Participants performed the exams seated with mouth closed and were
oriented to relax the tongue against their front teeth and avoid flexing their neck.
Exams were carried out with head stabilization straps and without chin support. After
acquiring the images, they were processed on a workstation that has the i-Cat Vision
software (Imaging Sciences International, Hatfield, USA), responsible for
reconstructing the images. The computed tomography data were stored in “Digital
Imaging and Communications in Medicine” (DICOM) format and transferred to a
computer station with the free and open-source software ITK-SNAP
(http://www.itksnap.org) for measurements.

All measurements and data analysis were carried out by a single investigator
(FMZ), properly trained by an expert (gold standard) and calibrated. For calibration
purposes, a total of 20 measurements were taken at intervals of more than 7 days (10
measurements in each phase). The number of tomographic images measured (10)
was approximately 15% of the sample size, considering an estimated n=70. The
tomographic images analyzed were of patients undergoing orthognathic surgery (pre-
and post-surgery) from a previous database.

The intra-examiner reliability testing was carried out. The result of the statistical
analysis of the intra-examiner calibration demonstrated excellent reliability, with
Intraclass Correlation Coefficient (ICC) value of 0.995 (Cl 0.983-0.999) for right
mandibular condyle volume, 0.999 (Cl 0.998-1.00) for left mandibular condyle volume
and 0.991 (CI 0.965-0.998) for occlusal plane angle.

Image Orientation

The first step after importing the DICOM files into the software was correctly
orienting the image in space for standardization. (Figure 1) The process began first in
the sagittal view, using as a reference a line formed by the union of left porion and left
orbitale points (Figure 1a), subsequently, the image was oriented in the axial view
(Figure 1b), using as reference points the anterior nasal spine, posterior nasal spine,

center of the body of the sphenoid bone and foramen magnum. Finally, the image was
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oriented in the coronal view (Figure 1c) with the frontozygomatic sutures as

references.?”:18

Figure 1. (1a) Image orientation in sagittal view. (1b). Image orientation in axial view. (1c). Image orientation in
coronal view.
Source: the author.

Image Preparation

The second step began with the use of a semi-automatic tool called threshold
which can classifies all pixels within a certain range (Hounsfield Scale) and can create
masks for the different radiodensities of anatomical structures. This scale transforms
the different shades of gray in the image into numerical values, allowing greater
differentiation between similar tones. It was always necessary to check all image slices
in all views (coronal, sagittal and axial) to verify whether the limits of the structures of
interest were correctly delimited. If necessary, tools were used to fill spaces and adjust
the contours. Then, the anatomical region to be measured could be isolated and a 3D

volume created.

Measurement of Occlusal Plane angle

The occlusal Plane (OP) angle was obtained using the Frankfurt plane as a
reference. The Frankfurt plane is the one that passes through the cephalometric points
porion (the most superior and outer bony surface point of the external auditory meatus)
and orbitale (most inferior point at the lower edge of the orbit), as shown in Figure 2.

In this research, it was standardized the union of the right and left porion and left
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orbitale point for Frankfurt plane formation. The OP was formed by the union of an
anterior point, located at the midpoint of contact between the upper and lower central
incisors, with the intercuspation points between the upper and lower right and left first
molars. In cases of anterior open bite or anterior crossbite, the anterior point was
positioned at the midpoint of the distance between the incisal edges of the upper and
lower incisors. In cases of absence of first molars, the second molars are used as a
reference and the second premolars as a last alternative. After forming the two planes,
the software calculated the occlusal plane angles with the roll, pitch, and yaw
components (roll - rotation on X-axis; pitch - rotation on Y-axis; and yaw - rotation on
Z-axis). For this study, we used the pitch angulation, which represent the angle or
inclination of the occlusal plane in the sagittal view. By comparing the OP angles
between the TO (preoperative) and T1 (7 days after surgery) periods, it was possible
to verify the direction of rotation (clockwise or counterclockwise), as well as quantify
the magnitude of changes caused by surgery (in degrees).'®-2! For statistical purposes,
the direction of rotation of the occlusal plane was considered as clockwise and
counterclockwise. Minor rotations were considered between 0 and 2 degrees and
major rotations, above 2 degrees, according to the median of the values found in the
sample. Negative values were considered for counterclockwise rotations of the

occlusal plane and positive values for clockwise rotations.

F=igure 2. Representation of Frankfurt plane (superior) and occlusal plane (inferior). )
Source: the author.
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Volume of the mandibular condyles

For volumetric analysis of the mandibular condyles, a semi-automatic
segmentation tool from the ITK-SNAP software. This tool selected where the image
should be segmented in the axial, sagittal and coronal sections simultaneously. In this
case, the following reference points are used to select the condyle: the lowest point of
the mandibular notch, called InM and the point in the most anterior region of the
articular eminence, called AEa. (Figure 3) To represent the semi-automatic selection
tool, two lines are added to figure 3b, a line that touches the point AEa (RtE) and
perpendicular to RtE is the line that touches the point InM (Rtl). After delimiting the
condyle, the volume was generated, based on the threshold range [UdMO1] (Lower
threshold 350 — Upper threshold 3000).%2

Figure 3. (3a) Lateral view of the condylar process, showing the posterior (PCm), anterior (ACm),
superior (SCm), lowest point of the mandibular notch (InM) and the height (h) of the condyle. (3b) lowest
point of the mandibular notch (InM), most anterior point of the articular eminence (AEa) straight line that
touches the point AEa (RtE) and perpendicular to RtE is the straight line that touches the point InM
(Rtl). Source: the author.

Signs and Symptoms of Temporomandibular Disorder (TMD)

The diagnostic assessment of TMD was carried out using the Diagnostic
Criteria for Temporomandibular Disorders (DC/TMD). The examiner (FMZ) was
trained, calibrated by a gold standard, following the instructions contained in the
published protocol.?® The Kappa coefficient value of the intra-examiner analysis for
applying the DC/TMD examination was 0.79.

The DC/TMD is the revised and updated version of the Research Diagnostic

Criteria for Temporomandibular Disorders RDC/TMD, the most widely used diagnostic
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protocol for TMD research since its publication in 1992. This classification is intended
to allow standardization and reproduction of results among researchers, clearly and
objectively classifying patients with TMD. This classification system was based on a
biopsychosocial model of pain that includes a physical assessment using reliable and
well-operationalized diagnostic criteria and an assessment of psychosocial status and
pain-related disability. Its intention is to simultaneously provide a physical diagnosis
and identify other relevant characteristics of the individual that may influence the
expression and, thus, the management of TMD.

This diagnostic tool has 2 axes — Axis 1 and Axis 2. For the objectives of the
project, the following questionnaires and exams were selected from Axis 1: a) DC/TMD
Symptom Questionnaires and b) DC/TMD Examination form. Regarding axis 2, the
following questionnaires were chosen: a) Pain drawing; b) Generalized anxiety
disorder — 7 (GAD 7); c) Patient health questionnaire — 15: Physical Symptoms; d)
Oral Behavior Checklist (OBC). The final diagnosis was carried out using the DC/TMD
Diagnostic Decision Tree. (ANNEX 1)

Statistics

The independent variables of this research were the rotation of the occlusal
plane and the type of dentofacial deformity. The dependent variables were signs and
symptoms of temporomandibular joint disorders and the volume of the mandibular
condyles.

The variables related to the DC/TMD such as Muscular TMJ disorder, Articular
joint disorder, Headache attributed to TMJ disorder, Right side joint disorder, Left side
joint disorder, Degenerative joint disorder, Patient health questionnaire — 15: Physical
Symptoms, Generalized anxiety disorder — 7 (GAD 7), Oral Behavior Checklist (OBC),
Pain Drawing (Pain in the face, Pain beyond the face) were dichotomized into
presence and absence. Dentofacial deformities variable were categorized into class |,
Il and lll. Follow-up periods were categorized into TO (preoperative), T1 (7 days
postoperative) and T2 (6 months postoperative).

The normality of the distribution of variables occlusal plane rotation and
mandibular condyle volume were assessed using the Kolmogorov-Smirnov test. The

variables showed non-normal distribution.



28

The variables related to DC/TMD at times TO and T2 were compared using
McNemar test, McNemar-Bowker test, and Related-Samples Wilcoxon Signed Rank
test. The correlation between the variables related to DC/TMD and occlusal plane
rotation were evaluated using Pearson Chi-Square test, Fisher’'s Exact test, and
McNemar-Bowker test.

The variables related to mandibular condyle volumes at times TO and T2 were
compared using Related-samples Friedman’s two-way analysis of variance by ranks.

The correlation between the variables occlusal plane rotation and volume of the
mandibular condyles were assessed by the Pearson Chi-Square test.

Relationship between sagittal classification of the dentofacial deformity and
DC/TMD variables or dentofacial deformity was assessed by the Pearson Chi-Square
test.

The significance level of 95% (p < 0.05) was adopted. Descriptive and
inferential analyzes were performed using IBM® SPSS 20.0 Software (Statistical

Package for Social Sciences, USA).

Results

Data were collected from 69 participants who agreed to participate in the
research. After the end of the research period, applying the exclusion criteria and
considering losses on follow-up, 50 participants remained as shown in Figure 4.
According to sex, 54% were women (n=27) and 46% men (n=23). The median age
was 29.5 years (min. 18 and max. 52). Thirty-eight participants were white (76%), six
black (12%) and six mixed race (12%).

Exclusion criteria:
initial icipan

69 tial participants - 09 participants did not show up for

imaging exams (cone beam computed

tomography) during some period of the
y research

- 02 losses due to low tomographic
image quality or impossibility of
identifying reference points or
landmarks

- 03 loss of follow-up for clinical exams
- 01 death

- 01 lost to follow-up due to facial
trauma (exclusion criteria)

50 participants (final - 03 losses due to the need for
sample) reoperation (exclusion criteria)

19 participants excluded

A4

Figure 4. Flowchart of the sample with exclusion criteria and losses.
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According to the type of sagittal skeletal deformity, we found 4% of class | (n=2);
38% of class Il (n=19) and 58% of class Ill (n=29). Twenty-four counterclockwise
rotations of the occlusal plane (48%) and 26 clockwise (52%) were performed. The
quantitative rotation of the occlusal plane between TO and T1 can be seen in Table 1.

Table 1. Magnitude of rotation of the occlusal plane from preoperative (T0) to immediate postoperative (T1)
periods (degrees).

Occlusal plane rotation from TO to T1

Median (Min — Max) n (%)
Counterclockwise rotation -1.75 (-10.29 —-0.06) 24 (48%)
Clockwise rotation 1.97 (0.06 —8.04) 26 (52%)

(-) minus sign shows counterclockwise rotation and positive values show clockwise rotation in degrees.

Minor rotations were 25 (50%) and major rotations 25 (50%). Of the minor
rotations 13 (26%) were clockwise and 12 (24%) counterclockwise. Of the major
rotations 13 (26%) were clockwise and 12 (24%) counterclockwise.

Signs and symptoms of TMD evaluated by axis | and Il of the DC/TMD tool in

the preoperative (TO) and 6-month postoperative periods (T2) can be seen in Table 2.

Table 2. TMD signs and symptoms on preoperative (T0) and 6-month postoperative periods (T2).

Preoperative 6-month p
Variable np(o/) v postoperative value
° n (%)
No 21 (42.9) 42 (84) N
Muscular TMD Yes 28 (57.1) 8 (16) <0.001
) S No 29 (569.2) 44 (88) N
= Articular joint disorder Yes 20 (40.8) 6(12) 0.001
59 ) No 36 (76.6) 47 (94) N
<D( TMD and headache (Headache attributed to TMD) Yes 1 (23.4) 3 (6) 0.039
= . S No 31 (63.3) 40 (80) N
S Right side joint disorder Yes 18 (36.7) 10 (20) 0.039
a o No 30 (61.2) 39 (78) N
Left side joint disorder Yes 19 (38.8) 11(22) 0.035
L No 49 (100) 48 (98) a
Degenerative joint disorder Yes 0 102)
Patient health questionnaire — 15: Physical No 2(4.1) 4 (8.2) 0.500
Symptoms Yes 47 (95.9) 45 (91.8) )
. . . _ No 11.(22) 23 (46.9) N
; Generalized anxiety disorder — 7 (GAD 7) Yes 39 (78) 26 (53.1) <0.001
< . ) No 3 (6) 4(8.2)
E Oral Behavior Checklist (OBC) Yes 27 (94) 25 (918) 1.000
= . . No 13 (32.5) 21 (44.7) #
5 Pain Drawing Yes 27 (67.5) 26 (55.3) <0.001
a L No 18 (36) 27 (565.1) N
Pain in the face Yes 32 (64) 22 (44.9) 0.031
. No 27 (54) 27 (56.2)
Pain beyond the face Yos 23 (46) 21 (43.8) 1.000

*McNemar Test, 2McNemar-Bowker Test and #Related-Samples Wilcoxon Signed Rank Test with significance level of 5%.

Rotation of the occlusal plane did not prove to be an influencing factor in the
signs and symptoms of temporomandibular disorders in this present sample, as shown
in Table 3 and 4.



Table 3. TMD signs and symptoms related to counterclockwise occlusal plane rotations.
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minor counterclockwise

major counterclockwise

Variable rotation rotation ,I)
n (%) n (%) value
No change 8 (66.7) 7 (58.3)
Muscular TMD Better 3(25) 5(41.7) 0.457*
Worse 1(8.3) 0
No change 10 (83.3) 7 (58.3)
Articular joint disorder Better 2 (16.7) 3 (25) 0.255*
Worse 0 2 (16.7)
P No change 9(81.8) 8 (66.7)
g TMD and headache (Headache Better 2 (18.2) 4 (33.3) 0.640*
attributed to TMD)
a Worse 0 0
= No change 11 (81.7) 8 (66.7)
5 Right side joint disorder Better 0 3 (25) 0.176*
a Worse 1(8.3) 1(8.3)
No change 9 (75) 5(41.7)
Left side joint disorder Better 2 (16.7) 4 (33.3) 0.245*
Worse 1(8.3) 3 (25)
No change 12 (100) 11 (100)
Degenerative joint disorder Better 0 0 -2
Worse 0 0
. . . . No change 11.(91.7) 6 (50)
Eﬁgg;;?g?':;‘p‘t‘ggsst'°””a're -1 Better 1(8.3) 4(33.3) 0.072*
Worse 0 2 (16.7)
. . . No change 5(41.7) 6 (50)
(Gg:gr?;lzed anxiety disorder — 7 Better 6 (50) 6 (50) 0.580*
Worse 1(8.3) 0
; No change 8 (66.7) 5(41.7)
< | Oral Behavior Checklist (OBC) Better 3 (25) 4 (33.3) 0.399*
g Worse 1(8.3) 3(25)
= No change 3 (25) 4 (33.3)
= | Pain Drawing Better 8 (66.7) 5(41.7) 0.399*
g Worse 1(8.3) 3 (25)
No change 6 (50) 8 (66.7)
Pain in the face Better 5(41.7) 2 (16.7) 0.386*
Worse 1(8.3) 2 (16.7)
No change 9 (75) 10 (83.3)
Pain Beyond the face Better 2 (16.7) 1(8.3) 0.824*
Worse 1(8.3) 1(8.3)

*Pearson Chi-Square test, “Fisher's Exact Test and ®McNemar-Bowker Test with significance level of 5%.



Table 4. TMD signs and symptoms related to clockwise occlusal plane rotations.

minor clockwise major clockwise
Variable rotation rotation p
n (%) n (%) value
No change 5(41.7) 7 (53.8)
Muscular TMD Better 7 (58.3) 6 (46.2) 0.695*
Worse 0 0
No change 6 (50) 7 (53.8)
Articular joint disorder Better 6 (50) 6 (46.2) 1.000%
Worse 0 0
P . No change 10 (90.9) 8 (61.5)
%’ $mg)and headache (Headache attributed to Better 1(9.1) 3(23.1) 0.215*
a Worse 0 2 (15.4)
= No change 9 (75) 8 (61.5)
5 Right side joint disorder Better 3 (25) 4 (30.8) 0.559*
[a) Worse 0 1(7.7)
No change 8 (66.7) 10 (76.9)
Left side joint disorder Better 3 (25) 2 (15.4) 0.826*
Worse 1(8.3) 1(7.7)
No change 12 (100) 12 (92.3)
Degenerative joint disorder Better 0 0 1.000#
Worse 0 1(7.7)
Patient health questionnaire — 15: Physical NOBzf:taenrge g E?;g; 2 Eg;g; 0.386"
Symptoms Worse 0 0
No change 9 (75) 5 (38.5)
Generalized anxiety disorder — 7 (GAD 7) Better 3 (25) 7 (53.8) 0.157*
Worse 0 1(7.7)
; No change 8 (66.7) 8 (61.5)
5 Oral Behavior Checklist (OBC) Better 2 (16.7) 5 (38.5) 0.197*
a Worse 2 (16.7) 0
s No change 3 (25) 3(23.1)
'S Pain Drawing Better 7 (58.3) 9(69.2) 0.762*
[a) Worse 2 (16.7) 1(7.7)
No change 8 (66.7) 9 (69.2)
Pain in the face Better 3 (25) 4 (30.8) 0.559*
Worse 1(8.3) 0
No change 9 (75) 9 (75)
Pain Beyond the face Better 1(8.3) 2(16.7) 0.717*
Worse 2 (16.7) 1(8.3)

*Pearson Chi-Square test and #Fisher’s Exact Test with significance level of 5%.

The mandibular condyle volumes were evaluated between preoperative (T0)

and 6 months postoperative (T2), and the results can be seen in Table 5.

Table 5. Mandibular condyle volumes at preoperative (T0) and 6-month postoperative (T2) periods (mm?3).

Median (Minimum — Maximum) *p value
Right mandibular condyle volume at TO 1766.44 (608.95 — 4014.05)
Right mandibular condyle volume at T2 1729.28 (595.80 — 3760.64) 0.011
Left mandibular condyle volume at TO 1766.03 (574.84 — 3699.80) 0572

Left mandibular condyle volume at T2 1796.14 (534.66 — 3617.21)
*Related-samples Friedman’s two-way analysis of variance by ranks with significance level of 5%.

Following, we present the quantitative analysis of changes in the volume of the
mandibular condyles (in mm3), presented like median (minimum — maximum) between
TO and T2 periods according to the direction of rotation of the occlusal plane. Minus
sign shows decrease in volume and positive values show increase in volume. Right

mandibular condyle volume variation for counterclockwise rotation: -19 (-253 — 43);
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left mandibular condyle volume for counterclockwise rotation of OP: -15 (-128 — 177);
right mandibular condyle volume variation for clockwise rotation of OP: -46 (-170 —
119); and left mandibular condyle volume variation for clockwise rotation of OP: O (-
161 —172).

Direction and magnitude of rotation of the occlusal plane did not prove to be an

influencing factor for mandibular condyles volume in this present sample, as shown in

Table 6 and 7.

Table 6. Clockwise rotation magnitude (minor and major) of the occlusal plane related to the volume of the

mandibular condyles.

Maijor clockwise occlusal Minor clockwise occlusal
plane rotation plane rotation *p value
n (%) n (%)
Right mandibular increase 5 (38.5) 3(23.1) 0.395*
condyle volume decrease 8 (61.5) 10 (76.9) )
Left mandibular increase 8 (61.5) 5(38.5) 0.239*
condyle volume decrease 5 (38.5) 8 (61.5) )

*Pearson Chi-Square with significance level of 5%.

Table 7. Counterclockwise rotation magnitude (minor and major) of the occlusal plane related to the volume of

the mandibular condyles.

Major counterclockwise Minor counterclockwise
occlusal plane rotation occlusal plane rotation *p value
n (%) n (%)
Right mandibular increase 6 (50) 2 (16.7) 0.083*
condyle volume decrease 6 (50) 10 (83.3) )
Left mandibular increase 4 (33.3) 6 (50) 0.408*
condyle volume decrease 8 (66.7) 6 (50) )

*Pearson Chi-Square with significance level of 5%.

The magnitude of rotation of the occlusal plane was significantly different
between class Il and Il participants (p=0.003, Independent-Samples Mann Whitney U
Test). Among class Il patients (n=19), thirteen had counterclockwise and six clockwise
rotations of the occlusal plane. Class lll patients (n=29) had eleven counterclockwise
and eighteen clockwise rotations of the occlusal plane. Next, we present the results
like median (minimum — maximum) with minus sign showing counterclockwise
direction and positive values clockwise direction of occlusal plane rotation. Nineteen
class Il participants (39.6%) with -1.26 (-10.29 — 2.87) and twenty-nine class Il
participants (60.4%) with 0.76 (-5.04 — 8.04).

Signs and symptoms of TMD were not shown to be different between class Il
and lll participants undergoing orthognathic surgery during the follow-up period (Table
8).



Table 8. Relationship between sagittal Angle classification of the dentofacial deformity and TMD signs and
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symptoms.
. Class Il Class Il
Variable n (%) n (%) vaﬁl)ue
No change 12 (63.2) 14 (50)
Muscular TMD Better 7 (36.8) 13 (46.4) 0.528*
Worse 0 1(3.6)
No change 10 (52.6) 19 (67.9)
Articular joint disorder Better 7 (36.8) 9 (32.1) 0.179*
Worse 2 (10.5) 0
N . No change 16 (94.1) 18 (64.3)
‘g $mg)and headache (Headache attributed to Better 1(5.9) 8 (28.6) 0.075*
a Worse 0 2(7.1)
= No change 15 (78.9) 19 (67.9)
5 Right side joint disorder Better 2 (10.5) 8 (28.6) 0.249*
a Worse 2 (10.5) 1(3.6)
No change 10 (52.6) 20 (71.4)
Left side joint disorder Better 4(21.1) 7 (25) 0.071*
Worse 5 (26.3) 1(3.6)
No change 18 100) 27 (96.4)
Degenerative joint disorder Better 0 0 -
Worse 0 1(3.6)
. ) . . . No change 13 (68.4) 21 (75)
gig]epr;:)hme;alth questionnaire — 15: Physical Better 4(21.1) 7 (25) 0.213*
Worse 2 (10.5) 0
No change 9 (47.4) 16 (57.1)
Generalized anxiety disorder — 7 (GAD 7) Better 10 (52.6) 10 (35.7) 0.313*
Worse 0 2(7.1)
; No change 12 (63.2) 17 (60.7)
5 Oral Behavior Checklist (OBC) Better 4(21.1) 9 (32.1) 0.520*
5 Worse 3(15.8) 2(7.1)
s No change 7 (36.8) 6(21.4)
'6 Pain Drawing Better 8 (42.1) 19 (67.9) 0.213*
a Worse 4(21.1) 3(10.7)
No change 13 (68.4) 18 (64.3)
Pain in the face Better 3 (15.8) 9(32.1) 0.202*
Worse 3(15.8) 1(3.6)
No change 17 (89.5) 19 (70.4)
Pain Beyond the face Better 0 5 (18.5) 0.133*
Worse 2 (10.5) 3 (11.1)

*Pearson Chi-Square Test with significance level of 5%.

The changes in the volume of the mandibular condyles were not significantly

different between class Il and Ill participants during the follow-up period as shown in
Table 9.

Table 9. Relationship between sagittal Angle classification of the dentofacial deformity and volume of the
mandibular condyles.

Class Il Class llI value
n (%) n (%) P
. . increase 5(26.3) 10 (34.5)
Right mandibular condyle volume docrease 14 (73.7) 19 (655) 0.551
. increase 6 (31.6) 16 (55.2)
Left mandibular condyle volume decrease 13 (68.4) 13 (44.8) 0.109

*Pearson Chi-Square Test with significance level of 5%.
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Discussion

There is an increasing research interest, with many publications exploring
factors associated with TMD in orthognathic surgery, such as condylar alterations,
predisposing factors, signs, and symptoms of TMD, dental occlusion, and surgical
techniques.?® As far as we know, this is the only research to analyze the correlation
between changes in the occlusal plane in orthognathic surgery with signs and
symptoms of TMD and volume of the mandibular condyles.

Regarding the signs and symptoms of TMD between TO (preoperative) and T2
(6-month postoperative) periods, results of this research found significant
improvement in muscular TMD, joint disorder, as well as headache linked to TMD,
right and left TMJ disorder. Concerning axis 2 of the DC/TMD, there was an
improvement in the results from the questionnaires on generalized anxiety disorder,
pain drawing, and pain in the face.

Temporomandibular disorder (TMD) is recognized as a variety of signs and
symptoms related to the temporomandibular joint (TMJ).?” The most common are
arthralgia (articular pain), myofascial pain, muscular fatigue, headache, chewing or
opening limitations, mouth deviations on movement, trismus, joint crepitation, joint
clicking, and disc displacement. It can affect people from adolescence to adulthood,
including patients with indication for orthognathic surgery.?®-30 TMD disorders typically
have a multifactorial etiology. These factors include all kinds of anatomical variations
(normal or pathological), psychological issues and the presence of parafunctional
habits like bruxism (teeth grinding). The presence of dentofacial deformity alone
cannot be considered a cause of TMD although studies indicate that patients with
dentofacial deformities present greater prevalence of TMD.?’ Likewise, treating
deformities through orthognathic surgery is until now, not scientifically proved to be
related to TMD improvement. Meanwhile, some studies indicate that orthognathic
surgery may cause TMD signs and symptoms to improve or worsen.3'-3* Also, patients
without any TMD signs and symptoms can develop them after orthognathic
surgery.3':32 Corroborating some published research, our study found improvement in
some signs and symptoms of TMD between preoperative and postoperative periods,
with substantial improvement in muscular TMD, joint disorders, TMD-related
headache, as well as in factors associated with anxiety and a reduction in pain points

reported in the body and head region comparing with the preoperative period.
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Our results found no correlation between the direction (clockwise and
anticlockwise) and magnitude (major or minor) of occlusal plane rotation with signs
and symptoms of TMD. Since TMD has multifactorial causes, it is possible that if there
is an improvement or worsening of TMD, it should relate to the severity of the
dentofacial deformity, anatomical factors, forces, and stress distribution on TMJ,
muscular and soft tissue adaptability, surgical technique, emotional or psychological
factors, and parafunctional oral habits.

We found statistically significant differences in the changes in volume of the
mandibular head only for the right side between TO and T2 periods. The association
and clinical relevance between unilateral mandibular condyle volume variability is
unknown and may be related to anatomical variations. Our hypothesis is that it could
occur by chance, presence of specific anatomical characteristics, distribution of
dentofacial deformities in the sample and presence of asymmetries.

No correlation was found between direction (clockwise and anticlockwise) and
magnitude (major or minor) of occlusal plane rotation in the volume of the mandibular
condyles between TO and T2 periods. Changes, if occur, may be due to the amount of
bone movement performed, decrease, or increase in the load or stress on the TMJ,
mandibular condylar position changes, muscular and soft tissue adaptation, and
postoperative occlusion.

The orthognathic surgery may influence the position of the temporomandibular
joint, changing the pressure on the tissues®®, and being able to promote remodeling
or even resorption of the mandibular condyles.36-3° Research has shown that changes
in position of the mandibular condyles occur following osteotomies and fixation of the
mandible in orthognathic surgery.40-42

Although surgical occlusal plane rotation magnitude in degrees significantly
differed between class Il and Ill patients, results showed no difference in signs and
symptoms of TMD between preoperative and 6-month postoperative, demonstrating
in this sample that the sagittal component of dentofacial deformity did not influence
the improvement or worsening of problems related to the temporomandibular joints.

Changes in mandibular condylar volume were similar between patients with
class Il and Il deformities between TO and T2 periods. The change in volume of the
mandibular condyles may relate to the magnitude of the dentofacial deformity, the

amount of bone repositioning carried out, as well as the possibility of tissue adaptation,
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surgical technique, genetic predisposition, as well as the presence of TMD or
parafunctional habits in the postoperative period.

Although we have found an improvement in TMD signs and symptoms in the
sample, this does not correlate with the direction and magnitude of the surgical rotation
of the occlusal plane. Changes in the volume of the mandibular condyles were also
not correlated with the direction and magnitude of the occlusal plane rotation caused
by orthognathic surgery nor with the type of dentofacial deformity (class Il or IlI).

The improvement and worsening of TMD signs and symptoms on postoperative
period may be challenging to understand due to various confounding factors arising
from the individuality of each participant, severity of the corrected facial deformity and
its anatomical peculiarities.

Similarly, we believe that changes in the volume of the mandibular condyles
during follow-up may relate to other factors, such as patient predisposition, anatomical
characteristics, surgical technique, presence of parafunctional oral habits, TMD,
severity of dentofacial deformity, forces distribution on the mandibular condyles and
adaptability of the muscles and soft tissues.

One of the limitations of the research was the follow-up period. The initial plan
was to have a follow-up period of one year. However, data collection one year
postoperative was impossible due to problems linked to the COVID-19 pandemic and
the research schedule. We strongly recommend future research with longer follow-up.

Much research has been done on the repercussions of maxillary and
mandibular advances, setbacks, transversal, and vertical movements in orthognathic
surgery on the temporomandibular joint. Some are even concerned with
counterclockwise or clockwise rotations of the maxillomandibular complex, but not
specifically with the occlusal plane. This is where we find a gap in knowledge on the
theme. As changes to the occlusal plane are associated with most surgical plans in
different magnitudes and directions, depending on the dentofacial deformity and the
patient's facial type, we thought it would be very important to know what repercussions

modifications in this plane could cause in the temporomandibular joint.

Conclusions

Although there was improvement in TMD signs and symptoms, this was not

correlated with the direction and magnitude of occlusal plane rotation. The direction
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and magnitude of occlusal plane rotation caused by orthognathic surgery did not

correlate with changes in the mandibular condyles volume.
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4 ARTIGO 2

Title: What is the influence of sagittal occlusal plane rotation in orthognathic
surgery on upper airway volume?

Abstract

Objective: this study focused on the question of whether the magnitude and direction
of the occlusal plane rotation in patients undergoing orthognathic surgery influences
the upper airway volume.

Materials and methods: this is an observational, longitudinal, prospective study in
which data was collected in the preoperative and postoperative periods of 7 days and
6 months. All participants were individuals undergoing treatment with orthognathic
surgery. To be included in the study, participants had to be 18 years of age or older,
with full autonomy to make decisions, agree to take partin the study and sign the Free,
Prior and Informed Consent Form (FPIC). The project was approved by the Research
Ethics Committee in accordance with the Declaration of Helsinki. Cone beam
computed tomography (CBCT) images were used to measure changes in occlusal
plane angulation and upper airway volume between the preoperative and
postoperative periods. The measurements were carried out by a single researcher,
properly trained by a specialist (gold standard) and calibrated. A significance level of
95% (p<0.05) was adopted for statistical purpose.

Results: Data from 50 participants were evaluated 27 women (54%) and 23 men
(46%). The median age was 29.5 years (min. 18 - max. 52). Skeletal deformity found
was two class | (4%); nineteen class Il (38%) and twenty-nine class Ill (58%). There
were 24 counterclockwise (48%) and 26 clockwise (52%) rotations of the occlusal
plane. Minor rotations (0 to 2 degrees) were 25 (50%) and major (above 2 degrees)
were 25 (50%). There was a significant increase in the volume of the oropharynx in
class Il patients (p=0.026) and in volume of nasopharynx in class Il patient (p=0.003).
Although there was no significant difference between the amount of anteroposterior
movement for the different directions of rotation of the occlusal plane in class Il and I
patients, we found significant results showing increased nasopharynx volume in both
clockwise (p=0.035) and counterclockwise (p=0.037) rotations of the occlusal plane in
class lll patients.

Conclusion(s): There was significant correlation between the direction of rotation of
the occlusal plane and changes in nasopharyngeal volume in class lll. Class Il patients
had a significant increase in oropharyngeal volume and class Ill in nasopharyngeal
volume during follow-up.
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Introduction

Orthognathic surgery involves the repositioning of the maxilla and mandible to
correct dentofacial deformities and can have a influence the volume, dimensions and
shape of the upper airway." The upper airway refers to the passage through which air
travels from the nostrils and mouth to the lungs, including structures such as the nose,
pharynx, and larynx.

Due to the importance of the subject, surgeons are concerned about which
bone movements and its extension can cause the most effects on upper airway
dimensions and their repercussions.?

In some cases where mandibular or maxillary anteroposterior deficiency
contributes to the upper airway obstruction, surgical procedure for advancement
(moving bones forward) can lead to an improvement in the air flow.>* Mandibular
setback surgery, which involves moving the lower jaw backward, may reduce the size
of the upper airway, potentially contributing to constriction of the pharynx.®

For this reason, orthognathic surgery has also been considered in the
management of obstructive sleep apnea (OSA), especially when the condition is
associated with dentofacial deformities. Depending on the type of surgery and the
extent of bone repositioning, it is possible for obstructive sleep apnea to worsen or
improve®’

Cone-beam computed tomography (CBCT) has become a valuable tool in the
field oral and maxillofacial surgery for three-dimensional imaging. It is commonly used
to assess craniofacial structures, including the upper airway. CBCT is particularly
useful for evaluating changes in upper airway volume before and after orthognathic
surgery. This is useful for evaluating the effectiveness of the surgical intervention and
understanding the impact on respiratory function.®

CBCT allows segmentation and creation of three-dimensional models of the
upper airway, providing a more comprehensive understanding of its shape and
dimensions compared to traditional two-dimensional imaging. The process involves
distinguishing the upper airway structures from surrounding tissues and bones.
Besides, it can be employed in research studies investigating the relationship between
craniofacial morphology and upper airway dimensions. These studies contribute to a

better understanding of how changes in jaw position affect the upper airway.®
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The benefits aside, studies have shown that care should be taken when
interpreting and assessing dimensions of the upper airway using CBCT due to the
possibility of errors, both in terms of the patient's head position, swallowing movement,
and tong position at the time of scanning as well as operator errors when measuring
in the software.®

Although many studies have investigated the repercussions of orthognathic
surgery on the volume or dimension of the upper airway, this is the only study that has
attempted to specifically correlate the modifications in the angulation of the occlusal
plane caused by orthognathic surgery and changes in the volume of the upper airway.

The research hypothesis is that the volume of upper airway, should be altered

by the modifications in the occlusal plane angulation caused by orthognathic surgery.

Materials and methods
Ethics

The project was approved by the Research Ethics Committee of the Health
Sciences Sector at UFPR according to the Declaration of Helsinki.

Individuals were invited to participate in the study receive information regarding
the research verbally. Those who agree to participate sign the Free, Prior and Informed
Consent Form (FPIC), which explained the objectives and justifications for carrying
out the study, as well as the benefits and risks. (APPENDIX 1)

Sample design

All participants were individuals undergoing orthognathic surgery treatment at the
Department of Oral and Maxillofacial Surgery at the Federal University of Parana. To
be included in the study, participants must be 18 years of age or older, with full
autonomy to make decisions, agree to participate in the study and sign the Free, Prior
and Informed Consent Form (FPIC).

The following criteria were used to excluded participants from the study: individuals
undergoing complex craniofacial surgeries, such as those with Le Fort Il and Il
osteotomies; those who have undergone previous surgical treatment of the
temporomandibular joint (TMJ); individuals undergoing TMJ surgery concomitantly
with orthognathic surgery; in clinical treatment for temporomandibular joint disorders

(TMD), using interocclusal devices or any medication to relieve symptoms (anti-
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inflammatories, analgesics or muscle relaxants); with previous history of facial
surgeries, polyarthritis, trauma, pathologies, or syndromes involving the development
and growth of the maxilla and mandible; need for reoperation during follow-up; facial
trauma during follow-up affecting surgery results; or history of increased sensitivity to

pain such as those with fibromyalgia.

Sample size calculation

Sample size calculation was performed using the website openepi.com, Version 3,
open-source calculator, SSPropor (http://openepi.com/SampleSize/SSPropor.htm)
and resulted in a sample size of 42 patients. The population size was considered as
96 patients seen in one year, with confidence level of 95%, hypothesized percentual

frequency of outcome factor in the population of 5%'%6 and 1:1 design effect.

Image Acquisition and measurements

The exams were performed on the i-CAT Cone Beam 3D Imaging System CT
scanner (3D Imaging System, Imaging Sciences International Inc., Hatfield, PA, USA)
with a FOV field of view of 16 x 13 cm, a resolution of 0.25 mm, 37.07 mAs, 120 kVp
and exposure time of 26.9 seconds. Tomographic exams were carried out at the
Imaging Teaching and Research Laboratory (LABIM) of the Federal University of
Parana.

The positioning of the patient was with the Camper plane being parallel to the
ground, with the sagittal plane perpendicular to it. Camper's plane extends bilaterally
from the lower edge of the ala of the nose to the tragus in the ear. The images were
acquired at times TO (preoperative) and T1 (6 months postoperative).

The protocol for taking tomographic images were optimized to maximize resolution,
reducing radiation dose, and minimizing the possibility of patient movement.
Participants performed the exams seated with mouth closed and were oriented to relax
the tongue against their front teeth and avoid flexing their neck. Exams were carried
out with head stabilization straps and without chin support. After acquiring the images,
they were processed on a workstation that has the i-Cat Vision software (Imaging
Sciences International, Hatfield, USA), responsible for reconstructing the images. The

computed tomography data were stored in “Digital Imaging and Communications in
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Medicine” (DICOM) format and transferred to a computer station with the free and
open-source software ITK-SNAP (http://www.itksnap.org) for measurements.8

All measurements and data analysis were carried out by a single investigator
(FMZ), properly trained by an expert (gold standard) and calibrated. For calibration
purposes, a total of 20 measurements were taken at intervals of more than 7 days (10
measurements in each phase). The number of tomographic images measured (10)
was approximately 15% of the sample size, considering an estimated n=70. The
tomographic images analyzed were of patients undergoing orthognathic surgery (pre-
and post-surgery) from a previous database. The intra-examiner reliability testing was
carried out. The result of the statistical analysis of the intra-examiner calibration
demonstrated excellent reliability, with Intraclass Correlation Coefficient (ICC) value of

0.996 (Cl 0.976-0.999) for upper airway volume mensuration.

Image Orientation

The first step after importing the DICOM files into the software was correctly
orienting the image in space for standardization. (Figure 1) The process began first in
the sagittal view, using as a reference a line formed by the union of left porium and left
orbitale points (Figure 1a), subsequently, the image was oriented in the axial view
(Figure 1b), using as reference points the anterior nasal spine, posterior nasal spine,
center of the body of the sphenoid bone and foramen magnum. Finally, the image was
oriented in the coronal view (Figure 1c) with the frontozygomatic sutures as

references.!-12

Figure 1. (1a) Image orientation in sagittal view. (1b). Image orientation in axial view. (1c). Image orientation in
coronal view.
Source: the author.



46

Image Preparation

The second step began with the use of a semi-automatic tool called threshold
which can classifies all pixels within a certain range (Hounsfield Scale) and can create
masks for the different radiodensities of anatomical structures. This scale transforms
the different shades of gray in the image into numerical values, allowing greater
differentiation between similar tones. It was always necessary to check all image slices
in all views (coronal, sagittal and axial) to verify whether the limits of the structures of
interest were correctly delimited. If necessary, tools were used to fill spaces and adjust
the contours. Then, the anatomical region to be measured could be isolated and a 3D

volume created.
Upper airway volume measurement

The upper airway image was reconstructed from 3D images from cone beam
computed tomography of the nasopharynx and oropharynx region. From there, a
segmentation technique was used to represent the volume. Segmentation involved
delimiting the area of interest for visualization or characterization of the anatomy
through 3D reconstruction. The measurement of upper airway volume was performed
using the three-dimensional model, based on reference points, landmarks and planes
previously published.’®'* The anatomical and technical limits for the upper airway
segmentation are shown in Table 1. and Figure 2. a 3D image example of the upper

airway (nasopharynx and oropharynx) after segmentation.



Table 1. Anatomical and technical limits of the upper airway.
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Region Limits Anatomical Technical
Nasopharynx  Anterior  Frontal plane perpendicular to FH passing =
through PNS
Posterior  Soft tissue contour of the pharyngeal wall Frontal plane perpendicular to FH
passing through C2sp
Upper Soft tissue contour of the pharyngeal wall Transversal plane parallel to FH
passing through the root of the clivus
Lower Plane parallel to FH passing through PNS =
and extended to the posterior wall of the
pharynx
Lateral  Soft tissue contour of the pharyngeal lateral ~ Sagittal plane perpendicular to FH
walls passing through the lateral walls of
the maxillary sinus
Oropharynx  Anterior  Frontal plane perpendicular to FH passing =
through PNS
Posterior  Soft tissue contour of the pharyngeal wall Frontal plane perpendicular to FH
passing through C2sp
Upper Plane parallel to FH passing through PNS =
and extended to the posterior wall of the
pharynx
Lower Plane parallel to FH plane passing through =
C3ai
Lateral  Soft tissue contour of the pharyngeal lateral ~ Sagittal plane perpendicular to FH

walls

passing through the lateral walls of
the maxillary sinus

FH, Frankfort horizontal; PNS, posterior nasal spine; C2sp: superior—posterior extremity of the odontoid process

of C2; C3ai, most anterior—inferior point of the body of C3.
Source: Guijarro-Martinez R and Swennen GR, 2013

Source: the author.

Figure 2. 3D image of upper airway

(nasopharynx and oropharynx) after segmentation.
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Statistics

The independent variables of this study were the rotation of the occlusal plane
and the type of dentofacial deformity. The dependent variable was the upper airway
volume.

Dentofacial deformities variable were categorized into class I, Il and lll. Follow-
up periods were categorized into TO (preoperative) and T1 (6 months postoperative).

The normality of the distribution of the upper airway volume variable were
assessed using the Kolmogorov-Smirnov test and showed a normal distribution

Analysis of changes in the upper airway volume between the preoperative and
postoperative periods among class Il and Il patients was carried out using the Paired
t-test.

Comparison between preoperative and postoperative changes in upper airway
volume in class Il and lll patients in the different directions of rotation of the occlusal
plane was carried out using the Paired t-test.

The comparison of anteroposterior maxillary and mandibular reposition in the
different occlusal plane directions of rotations for class Il and class Il patients was
carried out using the T test for equality of means.

The significance level of 95% (p < 0.05) was adopted. Descriptive and
inferential analyzes were performed using IBM® SPSS 20.0 Software (Statistical

Package for Social Sciences, USA).

Results

Data were collected from 69 participants who agreed to participate in the
research. After the end of the research period, applying the exclusion criteria and
considering losses on follow-up, 50 participants remained as shown in Figure 3.
According to sex, 54% were women (n=27) and 46% men (n=23). The median age
was 29.5 years (min. 18 and max. 52). Thirty-eight participants were white (76%), six
black (12%) and six mixed race (12%).
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69 initial participants Exclusion criteria:
- 09 participants did not show up for
imaging exams (cone beam computed
tomography) during some period of the
research

- 02 losses due to low tomographic image
quality or impossibility of identifying

| reference points or landmarks

- 03 loss of follow-up for clinical exams

- 01 death

- 01 lost to follow-up due to facial trauma
(exclusion criteria)

- 03 losses due to the need for reoperation
(exclusion criteria)

19 participants excluded

50 participants (final sample)

Figure 3. Flowchart of the sample with exclusion criteria and losses.

According to the type of sagittal skeletal deformity, we found 4% of class | (n=2);
38% of class Il (n=19) and 58% of class Ill (n=29). Twenty-four counterclockwise
rotations of the occlusal plane (48%) and 26 clockwise (52%) were performed.

The magnitude of rotation of the occlusal plane was significantly different
between class Il and Ill participants (p=0.003, Independent-Samples Mann Whitney U
Test). Among class Il patients (n=19), thirteen had counterclockwise and six clockwise
rotations of the occlusal plane. Class lll patients (n=29) had eleven counterclockwise
and eighteen clockwise rotations of the occlusal plane. Next, we present the results
like median (minimum — maximum) with minus sign showing counterclockwise
direction and positive values clockwise direction of occlusal plane rotation. Nineteen
class Il participants (39.6%) with -1.26 (-10.29 — 2.87) and twenty-nine class Il
participants (60.4%) with 0.76 (-5.04 — 8.04).

Changes in nasopharyngeal and oropharyngeal volume between preoperative

and postoperative period in class Il and Ill patients can be seen in table 2.

Table 2. Changes in upper airway volume between preoperative and postoperative periods for class Il and
class Il patients (in mm3).

*

Preoperative Postoperative A postop - preop D
Mean (SD) Mean (SD) Mean (SD) value
Nasopharynx volume 7730.64 (2712.84) 7593.86 (2477.80) -136.78 (838.93) 0.486
Class Il Oropharynx volume 14247.22 (4790.65) 18131.98 (7193.25) 3884.76 (6275.21) 0.026
Total volume 22269.07 (6651.62) 26069.78 (8793.70) 3800.71 (5971.19) 0.022
Nasopharynx volume 7341.36 (3039.33) 8782.63 (4096.83) 1441.26 (2355.02) 0.003
Class llI Oropharynx volume 20113.28 (11911.71) 20118.53 (8761.48) 5.25 (8218.28) 0.997
Total volume 27454.65 (14053.98) 28901.17 (11504.56) 1446.51 (8866.57) 0.387

*Paired t-test, with significance level of 5%.

SD = Standard Deviation
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The association between preoperative and postoperative changes in upper
airway volume in class Il and Ill patients in the different directions of rotation of the

occlusal plane (clockwise and counterclockwise) can be seen in Table 3 and 4.

Table 3. Comparison between preoperative and postoperative changes in upper airway volume in class Il
patients in the different directions of rotation of the occlusal plane (in mm3).

Class Il
Clockwise occlusal plane rotation Counterclockwise occlusal plane rotation
Preoperative Postoperative Preoperative Postoperative
Mean Mean n o Mean Mean n *p
(SD) (SD) (SD) (SD)
Nasopharynx 8065.14 7689.23 7576.26 7549.84
volume (1809.67) (1961.61) 6 0774 (3097.25) (2756.68) 130920
Oropharynx 14892.60 23047.66 13953.87 16136.51
volume (4937.27) (5143.69) 5 0076 (4936.79) (7334.35) m 0.307
23193.67 30683.72 21848.79 24032.87
Total Volume (6347.30) (6738.15) SRR (7044.78) (9127.45) no0276
*Paired t-test, with significance level of 5%.
SD = Standard Deviation
Table 4. Comparison between preoperative and postoperative changes in upper airway volume in class IlI
patients in the different directions of rotation of the occlusal plane (in mm3).
Class Il
Clockwise occlusal plane rotation Counterclockwise occlusal plane rotation
Preoperative Postoperative Preoperative Postoperative
Mean Mean n *p Mean Mean n o)
(SD) (SD) (SD) (SD)
Nasopharynx 7968.45 9324.22 6315.23 7896.39
volume (3401.74) (4670.71) RS (2080.12) (2918.39) no0037
Oropharynx 21490.97 20484.16 17858.90 19520.24
volume (14360.53) (8733.89) R (6140.04) (9199.25) 0405
29459.42 29808.38 2417413 27416.63
Total Volume (17019.31) (12457.14) 18 0883 (6446.00) (10143.04) no0149

*Paired t-test, with significance level of 5%.
SD = Standard Deviation

The amount of anteroposterior maxillary and mandibular reposition (in mm) in
the different occlusal plane directions of rotations for class Il and class Il patients is
shown on Table 5. There was no significant difference between the amount of
anteroposterior movement for the different directions of rotation of the occlusal plane

between class Il and Il patients.
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Table 5. Amount of anteroposterior movement of the jaws in relation to direction of rotations of the occlusal plane
(clockwise and counterclockwise) in class Il and Il patients (in mm).

Class Il Class lll
CCW OP CW OP CCW OP CW OP
rotation rotation rotation rotation
Mean n Mean n ,, Mean n Mean n .
(SD) (SD) P (SD) (SD) p
) 0.82 0.66 4.93 5.98
Maxillary ANS_AP (2.23) 18 (1.02) 6 0.833 (2.98) 11 (152) 18 0.297
. 1.96 0.67 5.25 5.26
Maxillary SCI_AP (2.22) 13 (1.03) 6 0.101 2.72) 11 (1.55) 18 0.985
) 6.17 5.93 0.01 0.71
Mandibular ICI_AP (3.06) 13 (2.04) 6 0.837 (3.68) 11 (2.28) 18 0.578
) . 7.20 5.58 0.45 0.13
Mandibular Point B_AP (3.29) 13 (2.26) 6 0.233 (3.15) 11 (2.74) 18 0.785

*T test for equality of means, with significance level of 5%.

CW = clockwise, CCW = counterclockwise, OP = occlusal plane, SD = standard deviation

Maxilla ANS_AP = anteroposterior movement registered on Anterior Nasal Spine (ANS).

Maxilla CI_AP = anteroposterior movement registered on vestibular surface of the Superior Central Incisor (SCI).
Mandible CI_AP = anteroposterior movement registered on vestibular surface of the Inferior Central Incisor (ICl).
Mandible Point B_AP = anteroposterior movement registered on mandibular Point B cephalometric landmark.

Discussion

The upper airway is a dynamical structure that can be altered by the
orthognathic surgery. The soft and hard tissues in this region play an important role in
the anatomy and function of the airway. Changes in the upper airway can be expected
following orthognathic surgery, and over time it may adapt for the new position of the
bones. Upper airway dimensions tend to return to the initial position after orthognathic
surgery. However, no complete return of the initial condition.'”

Cone-beam computed tomography (CBCT) images are the most common
exam to assess the upper airway dimensions. It is useful for evaluating changes in
upper airway volume before and after orthognathic surgery. On the other hand, studies
have assessed the reliability of measuring the dimensions of the upper airway using
CBCT due to the possibility of errors, in terms of the patient's head position, swallowing
movement, and tong position at the time of scanning.8-1°

One of the main concerns of maxillofacial surgeons is to identify which bone
movements can increase or decrease the dimensions of the upper airway, affecting
airflow in patients undergoing orthognathic surgery.?

Le Fort | osteotomy surgery with superior repositioning or maxillary impaction
is a usual procedure for vertical maxillary excess correction. Although volume of upper
airway could decrease after this type of surgery, they are not significant and don’t
seem to negatively affect the nasal airway.'®1°

Maxillomandibular advancement has positive effects on upper airway volume

increase in class |l patients and also in class lll patients with maxillary advancement
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and mandibular setback of no more than 4 mm.2° Research indicates that the upper
airway is not negatively affected after counterclockwise maxillomandibular
advancement with multi-piece maxillary osteotomy and maxillary advancement with
mandibular setback.?' Other study, demonstrated that counterclockwise bimaxillary
advancement produced a significant increase in nasopharynx, oropharynx, and
hypopharynx volumes in the long term.??

Likewise, maxillomandibular advancement surgery increased the area and
volume of the upper airway with a significant increase in the immediate post-operative
period, with a progressive reduction during the postoperative period up to 5 years but
remaining statistically significant.??

Research evaluating the impact of maxillary, mandibular, and bimaxillary
advancement surgeries showed that the three advancement procedures increased the
oropharyngeal airway volume significantly. Nasopharyngeal, oropharyngeal, and
hypopharyngeal airway volumes responded in varying degrees to the different
advancement surgeries. Isolated maxillary advancement and isolated mandibular
advancement increases oropharyngeal volume significantly. In addition, the impact of
comparable amounts of advancement of the maxilla and mandible are more noticeable
for isolated maxillary advancement surgery. Bimaxillary advancement shows a more
pronounced increase in pharyngeal compartments than the isolated maxillary and
mandibular advancement surgeries.?*

Isolated bilateral sagittal split osteotomy (BSSO) advancement surgery guides
to a significant, and immediate increase in the total upper airway volume and surface
area that remain stable after one year of follow-up.?® Mandibular advancements higher
than 10 mm shows a significant increase in the oropharynx dimension and the range
of mandibular advancements expresses different effects in the upper airway volume.?¢

The single Le Fort | osteotomy for maxillary advancement with or without
impaction was found to increase the oropharynx volume?” and class Il treatment with
orthognathic surgery increased significantly the total and inferior oropharyngeal
volumes, while the nasopharyngeal volume decreased.?®

There is a positive correlation between sagittal direction and extension of the
bone reposition and the changes in the dimensions of the upper airway. For this
reason, for example, class Il patients with a retrognathic mandible and with obstructive
sleep apnea are expected to benefit from orthognathic surgery.?® Large mandibular

setback reposition can significantly reduce the pharyngeal airway dimensions.”3°
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Other research show that the preoperative dimension of the upper airway and the
extent of mandibular advancement are significantly correlated.®! In another way, a
study demonstrate that the mandible can be setback safely without decreasing airway
dimensions.3?

In our study we found a significant increase in the volume of the oropharynx in
class Il patients, which was due to mandibular advancement. Corroborating with the
other research?3, there was a significant increase in nasopharyngeal volume in class
[l patients much of which was due to maxillary advancement movements. Although
there was no significant difference between the amount of anteroposterior movement
for the different directions of rotation of the occlusal plane in class Il and lll patients,
we found significant results showing increased nasopharynx volume in both directions
of occlusal plane rotation in class Ill patients. This shows that regardless of the
direction of rotation of the occlusal plane in maxillary advancements, there is a positive
effect on the increase in volume of the nasopharynx. This probably caused by the
widening of the soft tissues of the nasopharynx in response to the new bone position.
Due to limitations, our study had a 6-month follow-up, and we strongly recommend
future research with longer periods.

In summary, changes in the volume of the upper airway respond differently to
each type of surgery and depend on the direction and magnitude of the bone
movements performed, the patient's dentofacial deformity and individual anatomical
characteristics. Rotations of the occlusal plane do not appear to be causally related to
the increase or decrease in airway volume, but rather an associated factor in some

specific surgeries.

Conclusion

A significant correlation was found between the direction of rotation of the OP
and changes in nasopharynx volume in class lll patients, which means that the
nasopharynx increased in volume in both clockwise and counterclockwise rotations of
the OP. There was no correlation between the direction of rotation of the occlusal plane
and changes in upper airway volume in class Il patients. Class Il patients had a
significant increase in oropharynx volume and class lll in the nasopharynx volume

between the preoperative and postoperative periods.
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5 CONCLUSAO

Embora tenha havido melhorias significativas nos sinais e sintomas de DTM,
estas ndo foram correlacionadas com o sentido e magnitude da rotagédo do plano
oclusal ocasionada pela cirurgia ortognatica. O sentido e a magnitude da rotagao do
plano oclusal ocasionada pela cirurgia ortognatica ndo se correlacionaram com as
alteracdes no volume das cabecas da mandibula.

Houve uma correlagéo significativa entre o sentido de rotagdo do PO e as
alteragdes de volume da nasofaringe nos pacientes classe lll, o que significa que a
nasofaringe aumentou de volume tanto na rotagdo sentido horario quanto no anti-
horario. Nao houve correlagdo entre o sentido de rotagdo do plano oclusal e as
alteragdes de volume da via aérea superior nos pacientes classe Il. Os pacientes
classe Il apresentaram um aumento significativo no volume da orofaringe e os classe

[l no volume da nasofaringe entre os periodos pré-operatério e pos-operatorio.
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7 APENDICES

7.1 APENDICE 1 (APPENDIX 1). TERMO DE CONSENTIMENTO LIVRE E
ESCLARECIDO

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO - TCLE

Nés, Rafaela Scariot, Fabio Marzullo Zaroni e Nelson Luis Barbosa Rebellato — pesquisadores do
Programa de Pés Graduagcdo em Odontologia da Universidade Federal do Parana — UFPR estamos
convidando vocé, paciente do servigo de Cirurgia e Traumatologia Bucomaxilofacial (CTBMF) da UFPR
a participar de um estudo intitulado “Fatores associados a estabilidade das alteragdes no plano
oclusal em pacientes submetidos a cirurgia ortognatica”, cuja justificativa consiste em aprimorar o
servico prestado e a qualidade dos resultados.

a) Auvaliar a estabilidade das modificacdes da posi¢cdo dos ossos da maxila e da mandibula apos a
realizagdo de cirurgia ortognatica.

b) Caso vocé participe da pesquisa, sera necessario passar por uma avaliagdo inicial, com coletas de
dados pessoais e aplicagdo de questionarios para avaliagdo de desordens da articulagdo
temporomandibular, antes e apds o procedimento a ser realizado. Também sera realizada coleta de
amostra de saliva e raspagem de células bucais para avaliar caracteristicas genéticas relacionadas a
funcéo dos ossos.

c) Para tanto vocé devera comparecer nas dependéncias das clinicas Odontolégicas da UFPR -
Servico de Cirurgia e Traumatologia Bucomaxilofacial localizado na Avenida Pref. Lothario Meissner,
CEP 80210-70, Jardim Botanico — Curitiba/PR, quatro vezes, para consultas odontoldgicas, exames
clinicos, exames radioldgicos, coleta de saliva e células da boca, além de preenchimento de
questiondrio que contera as informagdes necessarias para este estudo, o que levara cerca de 30
minutos para cada etapa da pesquisa. Vocé comparecera a estas consultas por necessidade dos
controles pré e pds-operatérios preconizados para este tipo de tratamento e ndo séo exclusivas para a
pesquisa. Os retornos serdo agendados conforme os cuidados necessarios para este tipo de cirurgia.

d) E possivel que vocé experimente algum desconforto, principalmente relacionado a cansago devido
as varias etapas da pesquisa.

e) Alguns riscos relacionados ao estudo podem ser indiretos, como constrangimentos durante a coleta
de dados, outros riscos podem ser direto, como leve desconforto na raspagem de células bucais apos
a coleta de saliva. Devido esse fato, as entrevistas se dardo em um ambiente adequado e particular, e
em caso de desconforto serd opgdo do paciente continuar ou ndo com a pesquisa, sendo as
informacdes restritas somente a pesquisadora principal da pesquisa.

f) Os beneficios esperados com essa pesquisa estdo relacionados a identificagdo de possiveis
variaveis associadas com a estabilidade das modificacdes ¢sseas realizadas por meio de cirurgia
ortognatica. Consequentemente, poderemos aprimorar o atendimento odontolégico prestado a
comunidade, embora nem sempre vocé seja diretamente beneficiado por sua participagdo neste
estudo.

g) Os pesquisadores Rafaela Scariot, Fabio Marzullo Zaroni e Nelson Luis Barbosa Rebellato,
responsaveis por este estudo poderdo ser localizados no bloco do Curso de Odontologia da UFPR
localizado na Avenida Pref. Lothario Meissner, CEP 80210-70, Jardim Botanico — Curitiba/PR ou
através do telefone (41) 3360-4053, nas tercas e quintas-feiras das 13h30min as 17h, na sala da Pds-
graduacdo em Cirurgia Bucomaxilofacial, ou através dos e-mails fabiomarzaroni@gmail.com,
rafaela_scariot@yahoo.com.br e nelsonrebellato@hotmail.com, para esclarecer eventuais duvidas que
vocé possa ter e fornecer-lhe as informagdes que queira, antes, durante ou depois de encerrado o
estudo. Também estdo disponiveis os telefones dos pesquisadores Fabio Marzullo Zaroni (99642-
3942), Rafaela Scariot (99144-8815) e Nelson Luis Barbosa Rebelltato (99127-8058).

Rubricas:
- Participante da Pesquisa e/ou Responsavel Legal:

- Pesquisador Responsavel pela aplicagdo do TCLE:

- Professor Orientador:

Comité de Etica em Pesquisa com Seres Humanos do Setor de Ciéncias da Satide da UFPR | CEP/SD Rua
Padre Camargo, 285 | térreo | Alto da Gléria | Curitiba/PR | CEP 80060-240 |[cometica.saude @ufpr.br|- telefone
(041) 3360-7259




h) A sua participagado neste estudo é voluntaria e se vocé ndo quiser mais fazer parte da pesquisa
podera desistir a qualquer momento e solicitar que Ihe devolvam este Termo de Consentimento Livre e
Esclarecido assinado. Ainda, ndo tera prejuizo em seu atendimento em caso de desisténcia.

As informacgdes relacionadas ao estudo poderédo ser conhecidas por pessoas autorizadas. No entanto,
se qualquer informagao for divulgada em relatério ou publicagao, isto sera feito sob forma codificada,
para que a sua identidade seja preservada e mantida sua confidencialidade.

i) O material obtido — amostras biolégicas, questionarios — sera utilizado unicamente para essa
pesquisa e sera destruido/descartado ao término do estudo, dentro de 3 anos.

j) As despesas necessarias para a realizagdo da pesquisa (materiais a serem utilizados como papéis
ou aparelhos) ndo sdo de sua responsabilidade. Caso necessario deslocamento exclusivo para
participar da pesquisa, vocé recebera ressarcimento para despesas de transporte.

k) Quando os resultados forem publicados, ndo aparecera seu nome, e sim um cédigo.

1) Se vocé tiver duvidas sobre seus direitos como participante de pesquisa, vocé pode contatar
também o Comité de Etica em Pesquisa em Seres Humanos (CEP/SD) do Setor de Ciéncias da Saude
da Universidade Federal do Parana, pelo telefone 3360-7259. O Comité de Etica em Pesquisa é um
oérgdo colegiado multi e transdisciplinar, independente, que existe nas instituicbes que realizam
pesquisa envolvendo seres humanos no Brasil e foi criado com o objetivo de proteger os participantes
de pesquisa, em sua integridade e dignidade, e assegurar que as pesquisas sejam desenvolvidas
dentro de padrdes éticos (Resolugao n° 466/12 Conselho Nacional de Saude).

m) Autorizo ( ), ndo autorizo ( ), o uso de meus dados coletados para fins da pesquisa, sendo seu
uso restrito a trabalhos académicos e cientificos.

Eu, li esse Termo
de Consentimento e compreendi a natureza e objetivo do estudo do qual concordei em participar. A
explicagdo que recebi menciona os riscos e beneficios. Eu entendi que sou livre para interromper
minha participagdo a qualquer momento sem justificar minha decisdo e sem qualquer prejuizo para
mim e sem que esta decisdo afete meu tratamento.

Eu concordo voluntariamente em participar deste estudo.

Curitiba, de de

Assinatura do Participante de
Pesquisa ou Responsavel Legal

Assinatura do Pesquisador Responsavel
pela aplicagdo do TCLE

Comité de Etica em Pesquisa com Seres Humanos do Setor de Ciéncias da Satide da UFPR | CEP/SD Rua
Padre Camargo, 285 | térreo | Alto da Gléria | Curitiba/PR | CEP 80060-240 |[cometica.saude @ufpr.brl- telefone

(041) 3360-7259
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7.2 APENDICE 2 (APPENDIX 2). PARECER CONSUBSTANCIADO DO CEP
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PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Fatores associados a estabilidade das alteragdes no plano oclusal em pacientes
submetidos a cirurgia ortognética

Pesquisador: Rafaela Scariot

Area Tematica: Genética Humana:
(Trata-se de pesquisa envolvendo Genética Humana que nédc necessita de andlise
ética por parte da CONEP;);

Versao: 2

CAAE: 38392920.2.0000.0102

Instituicdo Proponente: Departamento de Estomatologia
Patrocinador Principal: Financiamento Préprio

DADQOS DO PARECER

Numero do Parecer: 4.442.714

Apresentagéo do Projeto:

Trata-se de respostas as pendencias do protocolo de pesquisa intitulado : Fatores asscciados a estabilidade
das alteragGes no plano oclusal em pacientes submetidos a cirurgia ortognatica

Pesquisador responsavel: Rafaela Scariot

Colaborador: Fabio Marzullo Zaroni , Nelson Luis Barbosa Rebellato

Instituicdo Proponente: Departamento de Estomatologia

Periodo da Pesquisa: A partir da aprovagio no comité de ética em pesquisa até dezembro de 2023

Local de realizagdo da pesquisa: Servigo de Cirurgia e Traumatologia Bucomaxilofacial, no Departamento de
Estomatologia da Universidade Federal do Parana

Objetivo da Pesquisa:
Avaliar a estabilidade das alteragdes realizadas no plano oclusal (PO) por meio de cirurgia ortognatica em
pacientes com deformidade dentofacial

Avaliacao dos Riscos e Beneficios:
De acordo com os pesquisadores:

Endereco: Rua Padre Camargo, 285 - 1° andar

Bairro: Alto da Gléria CEP: 80.060-240
UF: PR Municipio: CURITIBA
Telefone: (41)3360-7259 E-mail: cometica.saude@ufpr.br
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Riscos:

Os riscos que a pesquisa pode apresentar é uma possivel quebra de confidencialidade {muitas vezes devido
ao local onde serdo aplicados os questiondrios) e também constrangimento de paciente (devido a perguntas
pessoais que muitas vezes para ele ndo sejam necessérias, contudo, para a pesquisa se tornam
importantes, além de existir a possibilidade do paciente sentir um leve desconforto durante a coleta da
saliva, no momento da raspagem da mucosa jugal para coleta das células bucais). Os dados dos
participantes terao sigilo e somente os pesquisadores diretamente envolvidos na pesquisa terdo acesso ao
dados coletados.

Beneficios:

Os beneticios agregados a pesquisa estlo vinculados ao aprimoramento do tratamento de pacientes
submetidos a cirurgia ortognética para correcéo de deformidades dentocaciais e m4 oclusdes esqueléticas.
O estudo visa preencher lacunas no conhecimento em relacdo as repercussdes e estabilidade da
modificagdes espaciais do plano oclusal em individuos submetidos a este tipo de procedimento cirlirgico

Comentarios e Consideragdes sobre a Pesquisa:

Foram atendidas as pendéncias e inadequacdes:

1) No documento informagdes bésicas no projeto foram preenchidos os campos desenho do estudo e
resumo do estudo;

2) No Projeto de pesquisa detalhado (PAGINA 03) foi reescrito o resumo do estude (o resumo néo estd mais
escritoc como intredugéo do projeto);

3) No documento informacées bésicas no projeto foram preenchidos os Objetivos Especfficos do projeto;
4) No projeto de pesquisa detalhado o item 4. Antecedentes cientfficos e seus subitens (PAGINAS 06 a 12)

foram reescritos, melhorando o referencial tedrico para dar suporte os objetivos propostos do estudo. Novos
artigos foram adicionados para referenciar as informagdes adicionadas;

Enderego: Rua Padre Camargo, 285 - 1% andar

Bairro: Alto da Gloria CEP: 80.060-240
UF: PR Municipio: CURITIBA
Telefone: (41)3360-7259 E-mail: cometica.saude@ufpr.br

Pagina 02 de 08

69



UFPR - SETOR DE CIENCIAS
DA SAUDE DA UNIVERSIDADE g Qmiﬂlo
FEDERAL DO PARANA - asil
SCS/UFPR

Continuagéo do Parecer: 4442714

5) No projeto de pesquisa detalhado o item 5. Casufstica (PAGINA 13) foi reescrito;

6) Em todo o Projeto de pesquisa, o plano para o Recrutamento do Participante da Pesquisa, bem como a
forma de abordagem foi revisto em todo projete de acordo com a Resolugdo 466/12 (PAGINAS 14 e 27);

7) No Projeto de pesquisa detalhado no item 6 material € metodologia (PAGINA 15), foi adicionado o item
6.3 Célculo amostral onde foi explicado como foi realizado o célculo amostral, considerando o n? de
participantes da pesquisa=100, que foi apresentado no documento informagées basicas do projeto. Ainda
adicionamos uma explicacédo da necessidade de refazer este célcule amostral devido a restricGes causadas
pela pandemia de COVID-19.

8) No Projeto de pesquisa detalhade no item 6 material e metodologia (PAGINA 15): Foi criado ¢ item 6.4
Etapas da Pesquisa e descrile as etapas do estudo, quantas vezes o participante de pesquisa deverd
comparecer ao servigo (atendimento), quando e como seréo realizadas as coletas de material biolégico para
exame genético, quando serdo realizados os exames de imagem e a duragédeo aproximada de cada um
destes momentos;

9) No Projeto de pesquisa detalhado no item 6 material e metodologia: no item 6.8 Amostra de DNA (saliva e
células epiteliais da mucosa bucal) (PAGINA 17) foi descrito os passos apds realizada as coletas das
amostras de saliva e células da mucosa bucal para avaliagdo dos polimorfismos genéticos bem come o local
onde serdo realizadas as analises;

10) No decumento informagdes basicas ne projeto, ¢ item Riscos foi reescrito, de acordo com a Resolugdo
466/12, considerando a maneira como estes riscos podem ser evitados e minimizados;

11) No documento informagdes basicas no projeto no item Beneficios, foi preenchido quais os beneficios
diretos aos participantes de pesquisa;

12) No Projeto de pesquisa detalhado no item 20. (PAGINA 29) A previsdo de ressarcimento de gastos aos

participantes da pesquisa foi revista casc haja necessidade do participante de pesquisa necessite se
deslocar exclusivamente para participar da pesquisa. Adicicnamos a informagéo de

Enderego: Rua Padre Camargo, 285 - 1% andar
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que o projeto ird atender a resolugdo 466/12, prevendo o ressarcimento quanto ac gasto com o
deslocamento;

13) No TCLE substituimos os termos técnicos por linguagem simples, clara e objetiva {(PAGINA 01);

14) No TCLE no item “¢)” (PAGINA 01), esclarecemos quantas vezes o participante deveré retornar e
também os tipos de exames que serdo realizados, bem como uma previsdo de tempo para cada etapa da
pesquisa;

15) No TCLE, no item g) (PAGINA 01) foram adicionados os telefones de contato dos pesquisadores para
acesso f&cil.

16) No TCLE ¢ item j) (PAGINA 02) foi revisto e reescritc levando em conta a resolugdc 466/12, prevende o
ressarcimento quanto ac gasto com ¢ deslocamento caso ¢ participante da pesquisa tenha que fazer
qualquer deslocamento exclusivo para participar da pesquisa.

17) Foram anexadas as cartas de concordéncia dos servigos envolvidos: Servigo do Laboratério de Ensino e
Pesquisa de Imaginologia da UFPR (LABIM) e Laboratério de Polimorfismos e Ligagéo do Departamento de
Genética da UFPR.

Consideragoes sobre os Termos de apresentagao obrigatéria:

Foram anexadas as cartas de concordancia dos servigos envalvides: Servige do Laboratério de Ensino e
Pesquisa de Imaginologia da UFPR (LABIM) e Laboratério de Polimerfismos e Ligagéo do Departamento de
Genética da UFPR.

Recomendacobes:

ndo ha

Conclusdes ou Pendéncias e Lista de Inadequagdes:

Todas as pendéncias foram atendidas , aprovado.

Favor inserir em seu TCLE e TALE o nimero do CAAE e o nimero do Parecer de aprovacéo, para

Enderego: Rua Padre Camargo, 285 - 1% andar
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que possa aplicar aos participantes de sua pesquisa, conforme deciséo da Coordenagéo do CEP/SD de 13

de julho de 2020.

Apds o isolamento, retornaremos a obrigatoriedade do carimbo e assinatura nos termos.
Qualquer duvida, retornar e-mail ou pelo WhatsApp 41-3360-7259.

ConsideragGes Finais a critério do CEP:

Solicitamos que sejam apresentados a este CEP, relatérios semestrais e final, sobre o andamentc da

pesquisa, bem como informacgdes relativas as modificages do protocolo, cancelamento, encerramento e
destino dos conhecimentos obtidos, através da Plataforma Brasil - no modo: NOTIFICAGAQ. Demais
alteragbes e prorrogagdo de prazo devem ser enviadas no modo EMENDA. Lembrande que o cronograma

de execucdo da pesquisa deve ser atualizado nc sistema Plataforma Brasil antes de enviar solicitagédo de
prerrogagao de prazo.
Emenda — ver modelo de carta em nossa pagina: www.cometica.ufpr.br (obrigatério envie)

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Justificativa de
Auséncia

Tipo Documento Arquivo Postagem Autor Situacao
Informagdes Bésicas| PB_INFORMACOES_BASICAS _DO_P | 25/11/2020 Aceito
do Projeto ROJETO 1619978.pdf 13:10:14
Outros Relatorio_resolucac_de_pendencias_CE|[ 25/11/2020 |Fabio Marzullo Zaron| Aceite

P.doc 13:08:19
TCLE / Termos de  [TCLE_CORRIGIDO.doc 25/11/2020 |Fabio Marzullo Zaroni] Aceito
Assentimento / 13:06:35
Justificativa de
Auséncia
Projeto Detalhado / | Projeto_de_Pesquisa_ CORRIGIDO.doc | 25/11/2020 |Fabio Marzullo Zaroni| Aceito
Brochura X 13:06:00
| Investigador
Qutros Concordancia_dos_servicos_envolvidos | 24/11/2020 |Fabio Marzullo Zaronj Aceito
genetica.pdf 10:44:07
Qutros Concordancia_dos_servicos_envolvidos | 01/11/2020 |Fabio Marzullo Zaron| Aceito
LABIM.pdf 12:39:18
TCLE/ Termos de |TCLE.doc 18/09/2020 |Fabio Marzullo Zaron| Aceito
Assentimento / 14:15:28
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mo

Qutros Analise_do_merito_cientifico.pdf 18/09/2020 | Fabio Marzullo Zaroni| Aceito
13:54:58
Qutros Carta_de_encaminhamento_do_pesquis| 18/09/2020 |Fabio Marzullo Zaronil Aceito
ador _ag CEP.pdf 13:52:47
Declaragée de Declaracao_de_Compromissos_da_Equi| 18/09/2020 | Fabio Marzullo Zaron| Aceito
Pesquisadores pe de Pesquisa.pdf 13:51:21
Qutros Termo_de_Guarda_de_Material_Biolegi | 18/09/2020 |Fabio Marzullo Zaroni| Aceito
co.pdf 13:49:10
Qutros Extrato_da_ata_de_aprovacao_do_proje| 17/09/2020 |Fabio Marzullo Zaron| Aceito
to.pdi 13:32:29
Qutras Check_List_Documental.pdf 17/09/2020 |Fabio Marzullo Zaronj Aceito
13:03:31
Projeto Detalhado / | Projeto_de_Pesquisa.docx 17/09/2020 |Fabio Marzullo Zaroni Aceitc
Brochura 13:01:00
Investigador
Folha de Rosto Folha_de_Rosto.pdi 17/09/2020 | Fabio Marzullo Zaroni| Aceito
09:33:38

Situacéo do Parecer:

Aprovado

Necessita Apreciagao da CONEP:

Nao

CURITIBA, 07 de Dezembro de 2020

Assinado por:

IDA CRISTINA GUBERT

(Coordenador(a))

Enderego: Rua Padre Camargo, 285 - 1% andar

Bairro: Alto da Gloria
UF: PR
Telefone:

CEP: 80.060-240

Municipio: CURITIBA
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8 ANEXOS

8.1 ANEXO 1 (ANNEX 1). DC/TMD FORM, QUESTIONNAIRES AND DIAGNOSTIC

DECISION TREE

DC/TMD Examination Form

Date filled out (mm-dd-yyyy)

Patient Examiner
la. Location of Pain: Last 30 days (Select all that apply)
RIGHT PAIN LEFT PAIN
OnNone O Temporalis O other m muscles O Non-mast Onone O Temporalis O other m muscles O Non-mast
O Masseter O 1™ structures O masseter O TM) structures
1b. Location of Headache: Last 30 days {Select all that apply)
OnNone O Temporal O other OnNone O Temporal O Other
2. Incisal Relationships Reference tooth O FDI#11 O DI #21 O Other
Horizontal Vertical Midline Raant-tele WA
Incisal Overjet O If negative mm  Incisal Overlap O If negative mm Deviaon QO O O mm
3. Opening Pattern {Supplemental; Select all that apply) Uncorrected Deviation
O straight O corrected deviation O Right O Left
4. Opening Movements
A. Pain Free Opening
RIGHT SIDE LEFT SIDE
men - Familiar ~ Familiar g Familiar ~ Familiar
am Pain Headache ain Pain Headache
B. Maximum Unassisted Opening Temporalis ®» ® ™ O ® ® Temporalis ™ ® ® ® ®» ®
Masseter @ ® @ ® Masseter @ ® @ ®
mm ™I ®® OO ™I ®® O
OtherMMuse @ ® @ ® OtherMMuse ®® ® @
Non-mast MG OO Non-mast ®® O
C. Maximum Assisted Opening ~ Temporalis @ ® @ ® ® @ Temporalis @ ® @ @ @ ®
Masseter @ ® @ ® Masseter @ ® @ @
mm ™) ® OO ™I ®O» O
. Other M Musc @ ® @ ® Other M Musc @ ® @ @
D. Terminated? ®O Nan i ast ™ ® ® ® Non-mast ® ® ® ®
5. Lateral and Protrusive Movements
RIGHT SIDE LEFT SIDE
Pai Familiar Familiar Pai Familiar Familiar
ain Pain Headache ain Pain Headache
A. Right Lateral Temporalis @ ® ® ® @ @ Temporalis @ ® @ ® @ ®
Masseter @ ® @ ® Masseter @ @ @ @
mm ™ MG OO ™I ®® OO
Other M Musc @ @ @ ® Other M Musc @ ® @ @
Non-mast @ ® @ ® Non-mast @ ® ® @
B. Left Lateral Temporalis ™ ® ® ® ™ ® Temporalis ®»® ® ® ®®
Masseter @ ® @ ® Masseter ® ® ® ®
mm ™I O 0O ™I OO OO
Other M Musc @ ® @ ® Other M Musc @ ® ® ®
Non-mast @ ® @ ® Non-mast @ ® ® @
C. Protrusion Temporalis @ ® @ ® @ @ Temporalis @ ® @ ® @ ®
Masseter @ ® @ ® Masseter @ ® @ @
mm ™ ®® OO ™I O OO
) OtherMMuse @ & ™ ® OtherMMuse @ & ® ®
O If negative Non-mast ®® OO Non-mast ®® ®
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6. TMIJ Noises During Open & Close Movements
RIGHT TMI LEFT TMI
—Examiner , Pain w/ Familiar __ Examiner ) Painw/  Familiar
Open Close — Click Pain Open Close AtlEf Click Pain
ak O OO ®%l->®® ®® ok OO 00 O ®®
Crepitus @ ® ® ® @ Crepitus @ ® @ ® @
7. TMJ Noises During Lateral & Protrusive Movements
RIGHT TMJ LEFT TMU
Painw/  Familiar Painw/  Familiar
Examiner Patient Click Pain Examiner Patient Click Pain
Cick OO0 OO ® OO OO OO ®O©
Crepitus @ @ @ ® Crepitus @ ® @ ®
8. Joint Locking
RIGHT TMU LEFT TMJ
Reduction Reduction
Locking Patient Examiner Locking Patient Examiner
While Opening @ ® @ ® @ ® While Opening @ ® @ ® @ ®
Wide Open Position ® ® @ @ ® ® Wide Open Position @ ® ® ® @ ®
9. Muscle & TMJ Pain with Palpation
RIGHT SIDE LEFT SIDE
Familiar Familiar Referred Familiar ~ Familiar Referred
(1 kel Pain Pain  Headache Pain (1kel Pain Pain Headache  Pain
Temporalis (posterior) ® ® ® ® @ ® @ ® Temporalis (posterior) @ ® @ ® @ ® @ ®
Temporalis (middle) ® ® @ ® @ ® @ ® Temporalis (middle) ® @ @ ® @ ® @ ®
Temporalis (anterior) @ ® @ @ @ @ @ ® Temporalis (anterior} @ ® ™ ® @ ® @ ®
Masseter (origin) ® ® @ ® @ ® Masseter (origin) @ ® @ ® @ ®
Masseter (body) @ ® @ ® @ @ Masseter (body) ® ® @ ® @ ®
Masseter (insertion) @ @ @ ® @ ® Masseter (insertion) ® ® @ ® @ @
™I Familiar Referred Familiar Referred
Pain Pain Pain Pain Pain Pain
Lateral pole {0.5 kg) M OO O®©O Lateral pole {0.5 kg) H®® O OO
Around lateral pole (1 kg) @ ® @ ® @ ® Around lateral pole {1 kg) ® ® ® ® ® ®
10. Supplemental Muscle Pain with Palpation
RIGHT SIDE LEFT SIDE
Familiar Referred Familiar Referred
(0.5kg) Pain Pain Pain (0.5 kg) Pain Pain Pain
Posterior mandibular region @ ® @ ® ® ® Posterior mandibular region @ ® @ ® @ ®
Submandibular region @ ® @ ® @ ® Submandibular region @ ® @ ® @ ®
Lateral pterygoid area @ ® @ ® @ ® Lateral pterygoid area @ ® @ ® @ ®
Temporalis tendon @ ® @ ® @ ® Temporalis tendon @ ® @ ® @ ®
11. Diagnoses
Pain Disorders Right TMJ Disorders Left TMJ Disorders
(O None (O None () None
& Myalgia Disc displacement (select one) Disc displacement (select one)
() Myofascial pain with referral () ..with reduction (O ..with reduction
() ..with reduction, with intermittent locking (O ..with reduction, with intermittent locking
(O Right Arthralgia () ... without reduction, with limited opening (O ... without reduction, with limited opening
O Left Arthralgia () ... without reduction, without limited opening O ... without reduction, without limited opening
() Degenerative joint disease () Degenerative joint disease
() Headache attributed to TMD () Subluxation () Subluxation
12, Comments
Copyright International RDC/TMD Consertium Network. Available at |
Version 12May2013. No permission required to reproduce, translate, d\splav or distribute.




Diagnostic Criteria for Temporomandibular Disorders
Symptom Questionnaire

Patient name Date

PAIN

1 Have you ever had pain in your jaw, temple, in the ear, or in front of the ear on either No Yes

side? [l ]

If you answered NO, then skip to Question 5.

2. How many years or months age did your pain in the jaw, temple, in the years months
ear, or in front of the ear first begin?

5 In the last 30 days, which of the following best describes |:| No pain
any pain in your jaw, temple, in the ear, or in front of the

ear on either side? |:| Pain comes and goes

Select ONE response. [[] Painis always present

If you answered NO to Question 3, then skip to Question 5.

4, In the last 30 days, did the following activities change any pain (that is, make it better or make it worse) in your jaw,
temple, in the ear, or in front of the ear on either side?

<

es

A. Chewing hard or tough food
B.  Opening your mouth, or moving your jaw forward or to the side

C.  Jaw habits such as holding teeth together, clenching/grinding teeth, or chewing
gum

[ I I
[] syl 1

D.  Cther jaw activities such as talking, kissing, or yawning

HEADACHE

5. In the last 30 days, have you had any headaches that included the temple areas of No Yes
your head? D |:|

If you answered NO to Question 5, then skip to Question 8.

6. How many years or months ago did your temple headache first begin?
years months

il In the last 30 days, did the following activities change any headache (that is, make it better or make it worse) in your
temple area on either side?

Yes
Chewing hard or tough food
Opening your mouth, or moving your jaw forward or to the side

Jaw habits such as holding teeth together, clenching/grinding, or chewing gum

oo w>»

Other jaw activities such as talking, kissing, or yawning

o000 #
oo

Copyright International RDC/TMD Consortium Network. Available at http://www.rdc-tmdinternational.org
Version 12May2013. No permission required to reproduce, translate, display, or districute.
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JAW JOINT NOISES

77

Office use

8. In the last 30 days, have you had any jaw joint noise(s) when you moved or No Yes

used your jaw? D D

R L
[T

DNK

O

CLOSED LOCKING OF THE JAW

9. Have you ever had your jaw lock or catch, even for a moment, so that it would |:| |:|
not open ALL THE WAY?

If you answered NO to Question 9 then skip to Question 13.

10. Was your jaw lock or catch severe enough to limit your jaw opening and
interfere with your ability to eat?

O
L

11. In the last 30 days, did your jaw lock so you could not open ALL THE WAY,
even for a moment, and then unlock so you could open ALL THE WAY?

]
[

If you answered NO to Question 11 then skip to Question

]

13.
12.  Isyour jaw currently locked or limited so that your jaw will not open ALL THE N O D D D
WAY?

OPEN LOCKING OF THE JAW

13.  Inthe last 30 days, when you opened your mouth wide, did your jaw lock or O |

position?

If you answered NO to Question 13 then you are finished.

14.  Inthe last 30 days, when you jaw locked or caught wide open, did you have to D D
do something to get it to close including resting, moving, pushing, or
maneuvering it?

Copyright International RDC/TMD Consortium Network. Available at http://www.rdc-tmdinternational.org
Version 12May2013. No permission required to reproduce, translate, display, or districute.
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GAD -7

Over the last 2 weeks, how often have you been bothered by the following problems?
Place a check mark in the box to indicate your answer.

More than Nearly
Several half the every
Not at all days days day

N
w

1. Feeling nervous, anxious or on edge

2. Not being able to stop or control worrying
3. Worrying too much about different things
4. Trouble relaxing

5. Being so restless that it is hard to sit still

6. Becoming easily annoyed or irritable

i) [ ] PSS [ ] gl [ ] g -
I [ ] i [ ] ey [ ] ., -
_gmy E} im}
Y [ ] e [ ] e [ ] e

7. Feeling afraid as if something awful might
happen

TOTAL SCORE =

If you checked off any problems, how difficult have these problems made it for you to
do your work, take care of things at home, or get along with other people?

Not difficult Somewhat Very Extremely
at all difficult difficult difficult

L] [l [ [

Copyright Pfizer Inc. No permission required to reproduce, translate, display, or distribute.
Source instrument available at hitp://www.phgscreeners.com/
Consortium version 12May2013. Available at http://www.rdc-tmdinternational.org/




Patient Health Questionnaire-15: Physical Symptoms

During the last 4 weeks, how much have you have been bothered by any of the
following problems? Please place a check mark in the box to indicate your answer.

10.

1.

12.

13.

14.

15.

Stomach pain
Back pain

Pain in your arms, legs, or joints
(knees, hips, etc)

Menstrual cramps or other problems

with your periods [women only]

Headaches
Chest pain

Dizziness

Fainting spells
Feeling your heart pound or race
Shortness of breath

Pain or problems during sexual
intercourse

Constipation, loose bowels, or
diarrhea

Nausea, gas, or indigestion
Feeling tired or having low energy

Trouble sleeping

TOTAL SCCRE =

Not

bothered

| jE}] gE] QFE} gEH} gEH} pgE}  pE} O

Bothered
a little

_gE} | gE] pE] gE] g} gE} gE} |

Bothered
alot

B [y [ e (] ey [ ey (] gy (] sy [ gy

Copyright Pfizer Inc. No permission required to reproduce, transiate, display, or distribute.

Source instrument available at hitp://www.phgscreeners.com/

Consortium version 12May2013. Available at http://www.rdc-tmdinternational.org/
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10

1"

12

13

14

15
16

17

18

19

20

21

The Oral Behavior Checklist

How often do you do each of the following activities, based on the last month? If the frequency of the activity varies, choose
the higher option. Please place a () response for each item and do not skip any items.

Activities During Sleep

Clench or grind teeth when asleep, based on any
information you may have

Sleep in a position that puts pressure on the jaw (for
example, on stomach, on the side)

Activities During Waking Hours
Grind teeth together during waking hours

Clench teeth together during waking hours

Press, touch, or hold teeth together other than while eating
(that is, contact between upper and lower teeth)

Hold, tighten, or tense muscles without clenching or
bringing teeth together

Hold or jut jaw forward or to the side
Press tongue forcibly against teeth
Place tongue between teeth

Bite, chew, or play with your tongue, cheeks or lips

Hold jaw in rigid or tense pasition, such as to brace or
protect the jaw

Hold between the teeth or bite objects such as hair, pipe,
pencil, pens, fingers, fingernails, etc

Use chewing gum

Play musical instrument that involves use of mouth or jaw
(for example, woodwind, brass, string instruments)

Lean with your hand on the jaw, such as cupping or resting
the chin in the hand

Chew food on one side only
Eating between meals (that is, food that requires chewing)

Sustained talking (for example, teaching, sales, customer
service)

Singing
Yawning

Hold telephone between your head and shoulders

None of
the time

O
O

None of
the time

O

(7 (S ] SiSiam 1 ESi (1 [iSSi1 B (1 [ S s 0§

<1
Night
/Month

O
|

A little of
the time

O

(] i ] [sian (] (i (] (sl ] pissim (] (B[ (] psan [0 §=

1-3
Nights
Month

O
O

Some of
the time

(] [ (] gsiny (] iy (] i | masiy [ ] fsigy[ ] jn[ ] gy [ [ (]

1-3
Nights
Week

O
Ol

Most of
the time

O

[ | ] WS (1 [SiN (] (eSS QSan (] Sy [] (S ] sl (1 [

4-7
Nights/
Week

O
O

All of the
time

O

mY |m§ | Iul’ ml | [mj  gmiy  |mE =l e
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Copyright Ohrbach R. Available at http://www.rdc-tmdinternational.org

Version 12May2013. No permission required to reproduce, translate, display, or distribute.
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PAIN DRAWING

Indicate the location of ALL of your different pains by shading in the area, using the diagrams that
are most relevant. If there is an exact spot where the pain is located, indicate with a solid dot (e).
If your pain moves from one location to another, use arrows to show the path.

Mouth and teeth

P ¥ —
RN
Right W \ﬂ Left

face face

Copyright International RDC/TMD Consortium Network. Available at http://www.rdc-tmdinternational.org
Version 12May2013. No permission required to reproduce, translate, display, or distribute
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Diagnostic Criteria for Temporomandibular Disorders (DC/TMD): Diagnostic Decision Tree

Pain-Related TMD and Headache

I Diagnosis of Myalgia or Arthralgia I

; Yes

Headache of any type in temporal region [SQ5]

AND

Headache modified by jaw movement, function, or
parafunction [SQ7]

Yes

A

Examiner confirmation
of headache in

No

temporalis area [E1b]

Yesl

Familiar headache from:
jaw opening OR excursive
movement, OR temporalis

x
> = _8
X g o Regional pain [SQ3]
O Bs AND No
= E ‘g‘ Pain modified by jaw movement, function, or
NEel parafunction [SQ4] No
L® % Yes
4 i
| Examiner confirmation of pain location [E1a] l—
[Yes = Mast musdes]l [Yes = TMJ]
(1) Familiar pain from: Investigate other ¥
jaw opening [muscle, E4] OR No Fangimos (1) Familiar pain from:
masticatory muscle palpation (2 secs) jaw opening [joint, E4]
=z [muscle,E9]; [To rule out OR
(@) AND false negative] jaw horizontal
': (2) Confirm location [E1a] No movement [joint, E5]
Yes | [To subf Igi == OR
< Listpenmagd)] TMJ palpation [joint,
=z
— E9j;
= Familiar pain: MM palpation [No] AND
§ (5 secs) [muscle, E9] (2) Confirm location
L Yes l—' [Etal
Yes
No Extension of pain beyond
1_ muscle boundary [muscle, E9]
Yes
No| Pain extend beyond area
of stimulation [muscle, E9]
o r
8 Arthralgia
=
Q
<
(]

Note: 2 secs palpation is sufficient for myalgia; 5-secs is required for subtypes

No muscle palpation

[temporalis, from E4, ES,
OREY]

Yesl

Headache not better
accounted for by another

No headache diagnosis

[Symptom review]

Yes

dache attributs
fo TMD

Version 7/4/2018 (text revision)



HISTORY & EXAMINATION

IMAGING CLINICAL

Start at each blue-outline box

DIAGNOSIS

83

Diagnostic Criteria for Temporomandibular Disorders (DC/TMD): Diagnostic Decision Tree

Intra-articular Joint Disorders

Degenerative

Subluxation

P Joint Disorder :
. p Prior jaw locking in AN AL 4k History of open lock
Current TMJ nolsc;e; by history [SQ8] dlosed p:iiltil:’cm 15Q9] - — f\{gﬂ@?
: ; A urren noises AND
No NO'S;‘;::?EES:{E%%‘:‘E?"HQ No Interference in by histary [SQ8] History of maneuver
mastication [SQ10] OR to close the mouth
1Yes e Noise detected by [ [SQ14]

- patient during Ves

By examiner: examination

Opening & closing click [E6] [E6 OR E7]

OR
No [ Opening or closing click [E6], fian
_'\ AND L Lock in open
Investigate —EMMW Crepitus detected position if
other i MAQ E 40mrq by examiner No | clinically present
diagnoses Current intermittent locking o] (including overbite) [E6 OR E7] [E8]
with limited opening o] Ves Yes
[SQ11=yes & SQ12=no] Yes
1Yes
Investigate
If present in clinic: No other
Maneuver required to open e diagnoses
mouth [E8] else go to Yes’
Yes
A Disc displacement
Disc displacement without reduction, 1
with reduction with limited openi
Degenerative Subliixation
Disc displacement Disc displacement joint disease
with reduction, without reduction
with intermittent locking without limited openi
Confirm by CT
when indicated

Version 09/05/2016 (text revision)
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8.2 ANEXO 2 (ANNEX 2). NORMAS DA REVISTA PARA SUBMISSAO

Oral Surgery, Oral Medicine, Oral Pathology and Oral Radiology
2022 Impact Factor: 2.9

Online ISSN: 2212-4411
Print ISSN: 2212-4403

Classificagcado de Periodicos 2017-2020 (Qualis): A2
GUIDE FOR AUTHORS
Section Scope Statements

The Oral and Maxillofacial Surgery Section aims to publish an extensive range of
original articles that advances patient care through enhanced understanding of
diagnosis, surgical and adjunctive treatment of diseases, and injuries and defects
involving both the functional and esthetic aspects of the hard and soft tissues of the
oral and maxillofacial regions. The section also seeks research regarding both the
basic science of and management of persons with oral and maxillofacial conditions.
Articles presenting ethical, original, well-documented, and reproducible research are
given preference.

The Oral Medicine Section aims to publish a broad range of original articles that help
clinicians understand more thoroughly the pathobiology, etiology, diagnosis,
prevention, and management of oral conditions related to underlying medical
conditions, including diseases of the head, neck, and oral mucosal structures,
orofacial pain conditions, salivary gland disorders, and taste disorders. The section
also seeks research regarding the dental management of persons with medical
problems and/or complicated medical conditions. The published findings must
contribute substantively to the body of oral medicine literature and should lead to
improved clinical decision-making and enhanced care of medically-related disorders
or conditions affecting the oral and maxillofacial region. Articles presenting original,
well-documented, and reproducible research are preferred.

The Oral and Maxillofacial Pathology Section encourages the submission of original
articles of high scientific quality that investigate the pathogenesis, diagnosis, and
management of diseases affecting the oral and maxillofacial region. Submitted
manuscripts may summarize findings from clinical, translational, or basic research in
the broad field of oral and maxillofacial pathology but must contribute substantively
to the body of knowledge in this field and should be of obvious clinical and/or
diagnostic significance to the practicing oral and maxillofacial pathologist. Areas of
focus may include the investigation of disease pathogenesis, the diagnosis of
disease using microscopic, clinical, radiographic, biochemical, molecular, or other
methods as well as the natural history and management of patients with various
conditions of the head, neck, and oral mucosal structures. Diagnostic accuracy
studies should conform to the principles of the STARD document http://www.stard-
statement.org. Articles presenting novel and reproducible research that introduce
new knowledge and observations are especially encouraged. This section also
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welcomes the submission of topical review papers on relevant subjects.

The Oral and Maxillofacial Radiology Section publishes original contributions to the
advancement of oral and maxillofacial radiology and related imaging sciences. The
section considers original clinical and experimental research papers, reports of
technological developments, extensive systematic reviews of the literature, and
invited papers on subjects that will appeal to researchers and clinicians involved in
diagnostic imaging of hard and soft tissues of the head and neck. Topics of interest
include the efficacy of imaging systems using ionizing and non-ionizing radiation in
the diagnosis of head and neck disease; molecular imaging; artificial intelligence and
computer-assisted diagnosis; craniofacial analysis; image-guided surgical
navigation; image processing; radiation physics and dosimetry; and radiation
biology, safety, and protection. The section also seeks extensive case series
representing various expressions of particular conditions, descriptions of innovative
imaging technique applications to these series, and description of novel imaging
features. Published manuscripts should assist clinicians in developing evidence-
based practice and provide improved clinical decision-making regarding the
performance of specific techniques and interpretation of resulting images. Diagnostic
accuracy studies should conform to the principles of the STARD

document http://www.stard-statement.org).

Types of Papers

1. Original Research Article. Reports of original research (preclinical, clinical, or
translational) that are well-documented, novel, and significant. Original research
manuscripts will be organized into six parts: (1) Abstract; (2) Introduction; (3)
Materials and Methods; (4) Results; (5) Discussion; (6) References.

2. Review article. Manuscripts that review the current status of a given topic,
diagnosis, or treatment. These manuscripts should not be an exhaustive review of
the literature but rather should be a review of contemporary thought with respect to
the topic. Systematic reviews and meta-analyses manuscripts should follow PRISMA
(http://www.prisma-statement.org) and the Institute of Medicines' guidelines
(http://www.iom.edu/Reports/2011/Finding-What-Works-in-Health-Care-Standards-
for-Systematic-Reviews/Standards.aspx).

3. Clinicopathologic Conference (CPC). Manuscripts that document interesting,
challenging, or unusual cases that present unexpected or interesting diagnostic
challenges. The presentation should simulate clinical work-up, including the
formulation of a detailed and well thought out differential diagnosis. The complete
diagnostic evaluation, management, and follow-up must be included. CPC articles
must be organized into six parts: (1) Title: Provide a descriptive clinical title that does
not reveal the final diagnosis. (2) Clinical presentation: Describe the clinical and
imaging characteristics of the lesion. Use clinical photographs and radiographs as
appropriate. (3) Differential diagnosis: List and discuss lesions to be considered as
reasonable diagnostic possibilities. The authors are reminded that the most
important part of the CPC manuscript is the clinical differential diagnosis, where the
authors guide the readership through their own diagnostic thought process. This will
require the formulation of a list of the most probable diagnostic possibilities (ideally
at least 5-6 entities) based on the clinical presentation, medical history, and/or
radiographic studies. (4) Diagnosis: Histopathologic findings illustrated with
appropriate photomicrographs. (5) Management: Describe the treatment of the
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patient and response to treatment. (6) Discussion: Concentrate on the most
interesting aspect(s) of the case. No abstract is needed for CPC manuscripts. Limit
the number of references to no more than 25.

4. Case Reports. These types of publications often add little to the scientific
knowledge base. However, excellent case reports may be published as online only
papers if they meet certain criteria, such as: (1) rare or unusual lesions/conditions
that need documentation, (2) well-documented cases showing unusual or "atypical”
clinical or microscopic features or behavior, or (3) cases showing good long-term
follow-up information, particularly in areas in which good statistics on results of
treatment are needed. A case report should either present unique features of the
condition or lesion, novel treatment regimens, or provide the basis for a new
plausible medical theory about the pathogenesis of a particular disease or condition
so clinicians can provide better care regarding patients with chronic and painful
conditions relevant to medical disorders and/or medical therapy. Providing Virtual
Microscope image/s is highly encouraged for Case Reports (see also below).

Enhancements such as Virtual Microscope images, DICOM files, and video clips are
not mandatory for initial submission but are encouraged for all article types; if editors
request a revision, they may specifically request submission of these types of files
with the revised manuscript.

General inquiries and communications regarding editorial management should be
addressed to Alice M. Landwehr, Managing Editor: tripleOjournal@gmail.com.
General correspondence to the Editor-in-Chief, Mark W. Lingen, DDS,

PhD: Mark.Lingen@uchospitals.edu

Issue Manager, Elizabeth Rajesh; e-mail: e.rajesh@Elsevier.com.

BEFORE YOU BEGIN
Ethics in publishing

Please see our information on Ethics in publishing.

Informed consent and patient details

Studies on patients or volunteers require ethics committee approval and informed
consent, which should be documented in the paper. Appropriate consents,
permissions and releases must be obtained where an author wishes to include case
details or other personal information or images of patients and any other individuals
in an Elsevier publication. Written consents must be retained by the author but
copies should not be provided to the journal. Only if specifically requested by the
journal in exceptional circumstances (for example if a legal issue arises) the author
must provide copies of the consents or evidence that such consents have been
obtained. For more information, please review the Elsevier Policy on the Use of
Images or Personal Information of Patients or other Individuals. Unless you have
written permission from the patient (or, where applicable, the next of kin), the
personal details of any patient included in any part of the article and in any
supplementary materials (including all illustrations and videos) must be removed
before submission.
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Declaration of interest

All authors must disclose any financial and personal relationships with other people
or organizations that could inappropriately influence (bias) their work. Examples of
potential competing interests include employment, consultancies, stock ownership,
honoraria, paid expert testimony, patent applications/registrations, and grants or
other funding. Authors must disclose any interests in two places: 1. A summary
declaration of interest statement in the title page file (if double anonymized) or the
manuscript file (if single anonymized). If there are no interests to declare then please
state this: 'Declarations of interest: none'. 2. Detailed disclosures as part of a
separate Declaration of Interest form, which forms part of the journal's official
records. It is important for potential interests to be declared in both places and that
the information matches. More information.

Declaration of generative Al in scientific writing

The below guidance only refers to the writing process, and not to the use of Al tools
to analyse and draw insights from data as part of the research process.

Where authors use generative artificial intelligence (Al) and Al-assisted technologies
in the writing process, authors should only use these technologies to improve
readability and language. Applying the technology should be done with human
oversight and control, and authors should carefully review and edit the result, as Al
can generate authoritative-sounding output that can be incorrect, incomplete or
biased. Al and Al-assisted technologies should not be listed as an author or co-
author, or be cited as an author. Authorship implies responsibilities and tasks that
can only be attributed to and performed by humans, as outlined in Elsevier's Al
policy for authors.

Authors should disclose in their manuscript the use of Al and Al-assisted
technologies in the writing process by following the instructions below. A statement
will appear in the published work. Please note that authors are ultimately responsible
and accountable for the contents of the work.

Disclosure instructions

Authors must disclose the use of generative Al and Al-assisted technologies in the
writing process by adding a statement at the end of their manuscript in the core
manuscript file, before the References list. The statement should be placed in a new
section entitled ‘Declaration of Generative Al and Al-assisted technologies in the
writing process’.

Statement: During the preparation of this work the author(s) used [NAME TOOL /
SERVICE] in order to [REASON]. After using this tool/service, the author(s) reviewed
and edited the content as needed and take(s) full responsibility for the content of the
publication.

This declaration does not apply to the use of basic tools for checking grammairr,
spelling, references etc. If there is nothing to disclose, there is no need to add a
statement.
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If there is any overlap between the submission and any other material, published or
submitted, detail the nature of and reason for the overlap for the editors’
assessment. Although poster presentations and abstracts are not considered
duplicate publication, they should be stated on the title page. Further information
about Elsevier's standards for publication ethics is available

at https://www.elsevier.com/publishingethics.

Submission declaration and verification

Submission of an article implies that the work described has not been published
previously (except in the form of an abstract, a published lecture or academic thesis,
see 'Multiple, redundant or concurrent publication' for more information), that it is not
under consideration for publication elsewhere, that its publication is approved by all
authors and tacitly or explicitly by the responsible authorities where the work was
carried out, and that, if accepted, it will not be published elsewhere in the same form,
in English or in any other language, including electronically without the written
consent of the copyright-holder. To verify compliance, your article may be checked
by Crossref Similarity Check and other originality or duplicate checking software.

Preprints

Please note that preprints can be shared anywhere at any time, in line with
Elsevier's sharing policy. Sharing your preprints e.g. on a preprint server will not
count as prior publication (see 'Multiple, redundant or concurrent publication' for
more information).

Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is
sensitive to differences, and promotes equal opportunities. Content should make no
assumptions about the beliefs or commitments of any reader; contain nothing which
might imply that one individual is superior to another on the grounds of age, gender,
race, ethnicity, culture, sexual orientation, disability or health condition; and use
inclusive language throughout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We
advise to seek gender neutrality by using plural nouns ("clinicians, patients/clients")
as default/wherever possible to avoid using "he, she," or "he/she." We recommend
avoiding the use of descriptors that refer to personal attributes such as age, gender,
race, ethnicity, culture, sexual orientation, disability or health condition unless they
are relevant and valid. When coding terminology is used, we recommend to avoid
offensive or exclusionary terms such as "master", "slave", "blacklist" and "whitelist".
We suggest using alternatives that are more appropriate and (self-) explanatory such
as "primary", "secondary", "blocklist" and "allowlist". These guidelines are meant as
a point of reference to help identify appropriate language but are by no means

exhaustive or definitive.
Reporting sex- and gender-based analyses

Reporting guidance
For research involving or pertaining to humans, animals or eukaryotic cells,
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investigators should integrate sex and gender-based analyses (SGBA) into their
research design according to funder/sponsor requirements and best practices within
a field. Authors should address the sex and/or gender dimensions of their research
in their article. In cases where they cannot, they should discuss this as a limitation to
their research's generalizability. Importantly, authors should explicitly state what
definitions of sex and/or gender they are applying to enhance the precision, rigor and
reproducibility of their research and to avoid ambiguity or conflation of terms and the
constructs to which they refer (see Definitions section below). Authors can refer to
the Sex and Gender Equity in Research (SAGER) guidelines and the SAGER
guidelines checklist. These offer systematic approaches to the use and editorial
review of sex and gender information in study design, data analysis, outcome
reporting and research interpretation - however, please note there is no single,
universally agreed-upon set of guidelines for defining sex and gender.

Definitions

Sex generally refers to a set of biological attributes that are associated with physical
and physiological features (e.g., chromosomal genotype, hormonal levels, internal
and external anatomy). A binary sex categorization (male/female) is usually
designated at birth (""sex assigned at birth""), most often based solely on the visible
external anatomy of a newborn. Gender generally refers to socially constructed
roles, behaviors, and identities of women, men and gender-diverse people that occur
in a historical and cultural context and may vary across societies and over time.
Gender influences how people view themselves and each other, how they behave
and interact and how power is distributed in society. Sex and gender are often
incorrectly portrayed as binary (female/male or woman/man) and unchanging
whereas these constructs actually exist along a spectrum and include additional sex
categorizations and gender identities such as people who are intersex/have
differences of sex development (DSD) or identify as non-binary. Moreover, the terms
""sex"" and ""gender"" can be ambiguous—thus it is important for authors to define
the manner in which they are used. In addition to this definition guidance and the
SAGER guidelines, the resources on this page offer further insight around sex and
gender in research studies.

Author contributions

For transparency, we encourage corresponding authors to provide co-author
contributions to the manuscript using the relevant CRediT roles. The CRediT
taxonomy includes 14 different roles describing each contributor’s specific
contribution to the scholarly output. The roles are: Conceptualization; Data curation;
Formal analysis; Funding acquisition; Investigation; Methodology; Project
administration; Resources; Software; Supervision; Validation; Visualization;
Roles/Writing - original draft; and Writing - review & editing. Note that not all roles
may apply to every manuscript, and authors may have contributed through muiltiple
roles. More details and an example.

Authorship

All authors should have made substantial contributions to all of the following:
« Substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data for the work; AND
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» Drafting the work or revising it critically for important intellectual content; AND
o Final approval of the version to be published; AND
o Agreement to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.
All authors must have seen and approved the submission of the manuscript and be
willing to take responsibility for the entire manuscript. All persons listed as authors
must meet the criteria for authorship according to the "Uniform Requirements for
Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical
Publication" available at http://www.icmje.org. All four of these conditions must be
met by each author. No additional authors can be added after submission unless
editors receive agreement from all authors and detailed information is supplied as to
why the author list should be amended. Persons who contribute to the effort in
supporting roles should not be included as authors; they should be acknowledged at
the end of the paper (see Acknowledgments below).

Changes to authorship

Authors are expected to consider carefully the list and order of

authors beforesubmitting their manuscript and provide the definitive list of authors at
the time of the original submission. Any addition, deletion or rearrangement of author
names in the authorship list should be made only before the manuscript has been
accepted and only if approved by the journal Editor. To request such a change, the
Editor must receive the following from the corresponding author: (a) the reason for
the change in author list and (b) written confirmation (e-mail, letter) from all authors
that they agree with the addition, removal or rearrangement. In the case of addition
or removal of authors, this includes confirmation from the author being added or
removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or
rearrangement of authors after the manuscript has been accepted. While the Editor
considers the request, publication of the manuscript will be suspended. If the
manuscript has already been published in an online issue, any requests approved by
the Editor will result in a corrigendum.

Registration of clinical trials

Registration in a public trials registry is a condition for publication of clinical trials in
this journal in accordance with International Committee of Medical Journal
Editorsrecommendations. Trials must register at or before the onset of patient
enrolment. The clinical trial registration number should be included at the end of the
abstract of the article. A clinical trial is defined as any research study that
prospectively assigns human participants or groups of humans to one or more
health-related interventions to evaluate the effects of health outcomes. Health-
related interventions include any intervention used to modify a biomedical or health-
related outcome (for example drugs, surgical procedures, devices, behavioural
treatments, dietary interventions, and process-of-care changes). Health outcomes
include any biomedical or health-related measures obtained in patients or
participants, including pharmacokinetic measures and adverse events. Purely
observational studies (those in which the assignment of the medical intervention is
not at the discretion of the investigator) will not require registration.
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Clinical trial results

In line with the position of the International Committee of Medical Journal Editors, the
journal will not consider results posted in the same clinical trials registry in which
primary registration resides to be prior publication if the results posted are presented
in the form of a brief structured (less than 500 words) abstract or table. However,
divulging results in other circumstances (e.g., investors' meetings) is discouraged
and may jeopardise consideration of the manuscript. Authors should fully disclose all
posting in registries of results of the same or closely related work.

Article transfer service

This journal uses the Elsevier Article Transfer Service to find the best home for your
manuscript. This means that if an editor feels your manuscript is more suitable for an
alternative journal, you might be asked to consider transferring the manuscript to
such a journal. The recommendation might be provided by a Journal Editor, a
dedicated Scientific Managing Editor, a tool assisted recommendation, or a
combination. If you agree, your manuscript will be transferred, though you will have
the opportunity to make changes to the manuscript before the submission is
complete. Please note that your manuscript will be independently reviewed by the
new journal. More information.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal
Publishing Agreement' (see more information on this). An e-mail will be sent to the
corresponding author confirming receipt of the manuscript together with a 'Journal
Publishing Agreement' form or a link to the online version of this agreement.
Subscribers may reproduce tables of contents or prepare lists of articles including
abstracts for internal circulation within their institutions. Permission of the Publisher
is required for resale or distribution outside the institution and for all other derivative
works, including compilations and translations. If excerpts from other copyrighted
works are included, the author(s) must obtain written permission from the copyright
owners and credit the source(s) in the article. Elsevier has preprinted forms for use
by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked
to complete a 'License Agreement' (more information). Permitted third party reuse of
gold open access articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your
work. More information.

Elsevier supports responsible sharing

Find out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the
research and/or preparation of the article and to briefly describe the role of the
sponsor(s), if any, in study design; in the collection, analysis and interpretation of
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data; in the writing of the report; and in the decision to submit the article for
publication. If the funding source(s) had no such involvement, it is recommended to
state this.

Open access
Please visit our Open Access page for more information about open access
publishing in this journal.

Language (usage and editing services)

Please write your text in standard, grammatical English (American or British usage is
accepted, but not a mixture of these). Authors who feel their English language
manuscript may require editing to eliminate possible grammatical or spelling errors
and to conform to correct scientific English may wish to use the English Language
Editing service available from Elsevier's WebShop

( https://webshop.elsevier.com/language-editing/) or visit our customer support site

( https://service.elsevier.com) for more information. Such assistance does not
guarantee acceptance but may enhance the review, improve the chance of
acceptance, and reduce the time until publication if the article is accepted.

Submission

Our online submission system guides you stepwise through the process of entering
your article details and uploading your files. The system converts your article files to
a single PDF file used in the peer-review process. Editable files (e.g., Word, LaTeX)
are required to typeset your article for final publication. All correspondence, including
notification of the Editor's decision and requests for revision, is sent by e-mail.lf the
manuscript is accepted, the Editors reserve the right to determine whether it will be
published in the print edition or solely in the Internet edition of the Journal.

Submit your article

Please submit your article via https://www.editorialmanager.com/tripleO/default.aspx

Use of word processing software

It is important that the file be saved in the native format of the word processor used.
The text should be in single-column format. Keep the layout of the text as simple as
possible. Most formatting codes will be removed and replaced on processing the
article. In particular, do not use the word processor's options to justify text or to
hyphenate words. However, do use bold face, italics, subscripts, superscripts etc.
When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces,
to align columns. The electronic text should be prepared in a way very similar to that
of conventional manuscripts (see also the Guide to Publishing with Elsevier). Note
that source files of figures, tables and text graphics will be required whether or not
you embed your figures in the text. See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and
'‘grammar-check' functions of your word processor.

LaTeX
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You are recommended to use the Elsevier article class elsarticle.cls to prepare your
manuscript and BibTeX to generate your bibliography.

Our LaTeX site has detailed submission instructions, templates and other
information.

Article structure
Essential Title Page Information

The title page of the manuscript should include the title of the article, the full name of
the author(s), academic degrees, positions, and institutional affiliations. The
corresponding author's address, business and home telephone numbers, fax
number, and e-mail address should be given. Disclosures must appear on the title
page (see Disclosures).

« Title. Concise and informative. Titles are often used in information-retrieval
systems. Avoid abbreviations and formulae where possible.

» Author names, academic degrees, positions, and institutional
affiliations.\Where the family name may be ambiguous (e.g., a double name),
please indicate this clearly. Present the authors' affiliation addresses (where the
actual work was done) below the names. Indicate all affiliations with a lower-case
superscript letter immediately after the author's name and in front of the appropriate
address. Provide the full postal address of each affiliation, including the country
name and, if available, the e-mail address of each author.

» Corresponding author. Clearly indicate who will handle correspondence at all
stages of refereeing and publication, also post-publication. Ensure that phone
numbers (with country and area code) are provided in addition to the e-mail
address and the complete postal address. Contact details must be kept up to
date by the corresponding author.

* Present/permanent address. If an author has moved since the work described in
the article was done, or was visiting at the time, a 'Present address' (or 'Permanent
address') may be indicated as a footnote to that author's name. The address at
which the author actually did the work must be retained as the main, affiliation
address. Superscript Arabic numerals are used for such footnotes.

 Disclosures must appear on the title page (see “Conflict of Interest” above).

Include on the title page a word count for the abstract (if relevant to article type), a
complete manuscript word count (to include body text and figure legends), number of
references, number of figures/tables, and number of supplementary elements, if any
(eg, Virtual Microscope image/s, video clip files, DICOM files, extensive tables,
figures, description of methodology).

Include on the title page any disclosures including funding, disclaimer statements,
presentation/s of the research at conferences/symposia, posting of the work on a
preprint server, website, or other location.

Statement of Clinical Relevance

For Original research and Review manuscripts, please provide a brief statement of
no more than 40 words that succinctly summarizes the clinical relevance of the
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findings described in your manuscript.
For example:

"The risk of postoperative bleeding complications in patients in whom anticoagulation
is continued for dental surgery is exceedingly small and is outweighed by the small
risk of serious and sometimes fatal embolic events when anticoagulation is
interrupted for dental surgery." (Wahl et al. 119(2)
https://doi.org/10.1016/j.0000.2014.10.011)

Abstract

A structured abstract, limited to 200 words, must be used for data-based research
articles. The structured abstract is to contain the following major headings:
Objective(s); Study Design; Results; and Conclusion(s). The Objective(s) reflects the
purpose of the study, that is, the hypothesis that is being tested. The Study Design
should include the setting for the study, the subjects (number and type), the
treatment or intervention, and the type of statistical analysis. The Results include the
outcome of the study and statistical significance if appropriate. The Conclusion(s)
states the significance of the results. For nondata-based submissions, the abstract
should be an unstructured summary of less than 150 words. No abstract is needed
for submissions to the CPC section.

Subdivision - unnumbered sections

Divide your article into the following clearly defined sections. Each subsection is
given a brief heading. Each heading should appear on its own separate line.
Subsections should be used as much as possible when cross-referencing text: refer
to the subsection by heading as opposed to simply 'the text'".

Introduction

State the problem being investigated, summarize the existing knowledge to place the
problem in context, and describe the hypothesis and general experimental design.
Avoid a detailed literature survey or a summary of the results.

Materials and Methods

As relevant, the Materials and Methods section should describe in adequate detail
the experimental subjects, their important characteristics, and the methods,
apparatus, and procedures used so that other researchers can reproduce the
experiment. When the manuscript submitted reports on research in which humans
are involved as experimental subjects directly or indirectly, the Materials and
Methods section must indicate that the protocol was reviewed by the appropriate
institutional review board (IRB), is in compliance with the Helsinki Declaration, and
that each subject in the project signed a detailed informed consent form. Authors
should verify compliance with the Health Insurance Portability and Accountability Act
of 1996 (HIPAA) before submission. Provide sufficient detail to allow the work to be
reproduced. Methods already published should be indicated by a reference; only
relevant modifications should be described.
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Animals. Please indicate that protocols were reviewed by the appropriate institutional
committee with respect to the humane care and treatment of animals used in the
study.

Results

Results should be clear and concise and presented in a logical sequence. Tables
and illustrations may be helpful in clarifying the findings and can reduce the length of
the manuscript.

Discussion

The Discussion states the significance of the results and limitations of the study.
Authors should discuss their findings in the framework of previously published
research. They should explain why their results support or contradict existing
knowledge. If appropriate, the authors may suggest further research to follow up on
their findings.

Formatting of funding sources

List funding sources in this standard way to facilitate compliance to funder's
requirements:

Funding: This work was supported by the National Institutes of Health [grant
numbers xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant
number zzzz]; and the United States Institutes of Peace [grant number aaaal].

It is not necessary to include detailed descriptions on the program or type of grants
and awards. When funding is from a block grant or other resources available to a
university, college, or other research institution, submit the name of the institute or
organization that provided the funding.

If no funding has been provided for the research, it is recommended to include the
following sentence:

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Units

Follow internationally accepted rules and conventions: use the international system
of units (SI). If other units are mentioned, please give their equivalent in Sl.

Dental Nomenclature. Because of competing dental nomenclature systems,
confusion can be eliminated by identifying teeth by their name, rather than a number
or letter. Be consistent throughout the manuscript.

In tables, use the Universal Numbering System to identify the teeth. For example,
the maxillary right permanent lateral incisor is designated tooth 7. The mandibular
right deciduous second molar is designated tooth T. Identify the numbers/letters in
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the footnote to the table like any other abbreviations.
Math formulae

Present simple formulae in the line of normal text where possible and use the solidus
(/) instead of a horizontal line for small fractional terms, e.g., X/Y. In principle,
variables are to be presented in italics. Powers of e are often more conveniently
denoted by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text).

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the
article. Many word processors can build footnotes into the text, and this feature may
be used. Otherwise, please indicate the position of footnotes in the text and list the
footnotes themselves separately at the end of the article. Do not include footnotes in
the Reference list.

Acknowledgments

The names of persons who have contributed substantially to a manuscript but who
do not fulfill the criteria for authorship, along with their conflicts of interest, funding
sources, and industry relations, if relevant, are to be listed in the Acknowledgment
section. This section should include individuals who provided any writing, editorial,
statistical assistance, etc. Collate acknowledgments in a separate section at the end
of the article before the references and do not, therefore, include them on the title
page, as a footnote to the title or otherwise. Do not include statements of the
authors' funding, conflicts, or other disclosures in the Acknowledgments; these must
appear on the title page.

References
Citation in text

References should be complete and reflect the current state of knowledge on the
topic. Make sure all references have been verified and are cited consecutively in the
text (not including tables) by superscript numbers. The reference list should be typed
double-spaced on a separate page of the manuscript file and numbered in the same
order as the reference citations appear in the text.

Please ensure that every reference cited in the text is also present in the reference
list (and vice versa). Any references cited in the abstract must be given in full.
Unpublished results and personal communications are not to be cited in the
reference list but are to be cited in parentheses at the appropriate place in the text.
Citation of a reference as 'in press' implies that the item has been accepted for
publication, and publication information must be updated if the manuscript is
accepted.

Reference links
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Increased discoverability of research and high quality peer review are ensured by
online links to the sources cited. In order to allow us to create links to abstracting
and indexing services, such as Scopus, Crossref and PubMed, please ensure that
data provided in the references are correct. Please note that incorrect surnames,
journal/book titles, publication year and pagination may prevent link creation. When
copying references, please be careful as they may already contain errors. Use of the
DOl is highly encouraged.

A DOl is guaranteed never to change, so you can use it as a permanent link to any
electronic article. An example of a citation using DOI for an article not yet in an issue
is: VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., Franke M. (2003).
Aseismic continuation of the Lesser Antilles slab beneath northeastern Venezuela.
Journal of Geophysical Research, https://doi.org/10.1029/2001JB000884. Please
note the format of such citations should be in the same style as all other references
in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was
last accessed. Any further information, if known (DOI, author names, dates,
reference to a source publication, etc.), should also be given. Web references can
be listed separately (e.g., after the reference list) under a different heading if desired,
or can be included in the reference list.

Reference style

If accepted, the reference style used by the journal will be applied to the accepted
article by Elsevier at the proof stage. Make sure the information in each reference is
complete and correct. To see the format used by the journal, refer to a recent issue.

Journal abbreviation source

Journal names should be abbreviated according to the List of Title Word
Abbreviations: http://www.issn.org/services/online-services/access-to-the-ltwa/.

Artwork
Electronic artwork

lllustrations should be numbered with Arabic numerals in the order of appearance in
the text and accompanied by suitable legends (see Figure Captions).

A reasonable number of halftone illustrations or line drawings will be reproduced at
no cost to the author. At the editors' discretion, color illustrations may be published in
grayscale with the color image available in the online edition of the Journal;
elaborate tables and extra illustrations, if accepted, may also appear as
supplementary material in the online edition only. Typewritten or freehand lettering
on illustrations is not acceptable. All lettering must be done professionally, and
letters should be in proportion to the drawings or photographs on which they appear.
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Figures must be submitted in electronic figure file format. For best reproduction,
images should be submitted in .tif format. Figures in .jpg format may be acceptable if
they meet minimum resolution guidelines. Images embedded in programs such as
PowerPoint or Word will not be accepted. Photographic images must be submitted at
300 ppi (pixels per inch) with the following dimensions: Full page 5" wide (1,500
pixels wide) or half page 3" wide (900 pixels wide). Screen capture resolutions
(typically 72 ppi) will not provide adequate reproduction quality. Line-art images
(charts, graphs) must be submitted at 1200 ppi with the following dimensions: Full
page 5" wide (6000 pixels wide) or half page 3" wide (3600 pixels wide).

Avoid background gridlines and other formatting that do not convey information (e.g.,
superfluous use of 3-dimensional formatting, background shadings). All images
should be cropped to show only the area of interest and the anatomy necessary to
establish a regional frame of reference. Although multipart figures are not preferred,
if they are used, label multipart figures with capital letters (e.g., A, B, C, etc); do not
exceed nine parts to one figure. If images are to be combined in one figure, they
should be the same height and magnification to facilitate reproduction.

For advice on image enhancement and annotation refer to Corl FM, et al. A five-step
approach to digital image manipulation for the

radiologist. RadioGraphics2002;22:981-992.

For further information, please see https://www.elsevier.com/artwork.

See also Permissions.
Color artwork

If, together with your accepted article, you submit usable color figures then Elsevier
will ensure, at no additional charge, that these figures will appear in color on the
Web (e.g., ScienceDirect and other sites) in addition to color reproduction in print.
For further information on the preparation of electronic artwork, please

see https://www.elsevier.com/artworkinstructions. Please note: Because of technical
complications that can arise by converting color figures to 'gray scale' (for the printed
version should you not opt for color in print), please submit in addition usable black
and white versions of all the color illustrations.

Figure captions

Each illustration must be accompanied by a legend. These should be typed double-
spaced on a separate page. Keep text in the illustrations themselves to a minimum
but explain all symbols and abbreviations used. If an illustration has been taken from
published or copyrighted material, the legend must give full credit to the original
source and accompanied by signed, written permission from the copyright holder
(see Permissions below).

Artwork: General points
* Make sure you use uniform lettering and sizing of your original artwork.

* Embed the used fonts if the application provides that option.
» Aim to use the following fonts in your illustrations: Arial, Courier, Times New
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Roman, Symbol, or fonts that look similar.

* Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

* Provide captions to illustrations to appear as a separate page in the manuscript file.
* Size the illustrations close to the desired dimensions of the printed version.

» Submit each illustration as a separate file.

A detailed guide on electronic artwork is available on our

website: https://www.elsevier.com/artworkinstructions

You are urged to visit this site; some excerpts from the detailed information
are given here.

Formats

Please 'Save as' or convert the images to one of the following formats (note the
resolution requirements for line drawings, halftones, and line/halftone combinations
given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of
300 ppi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a
minimum of 1200 ppi.

Please do not:

» Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these
typically have a low number of pixels and limited set of colors;

* Supply files that are too low in resolution;

» Submit graphics that are disproportionately large for the content.

Tables

Number tables consecutively using Roman numerals in accordance with their
appearance in the text.

Each table should be submitted as a separate file. Tables should be self-explanatory
and should supplement, not duplicate, the text. All table reference citations should
be repeats of numbers assigned within the text, not initial citations. A concise title
should be supplied for each table. All columns should carry concise headings
describing the data therein. Type all footnotes immediately below the table and
define abbreviations (see also Dental Nomenclature above). If a table or any data
therein have been previously published, a footnote to the table must give full credit to
the original source and accompanied by signed, written permission from the
copyright holder (see Permissions below).

Supplementary Data

To save print pages and/or shorten an article to a readable length while allowing for
detailed information to be available to interested readers, authors are encouraged to
provide information that is essential for the discussion of the results of the
submission in the submission itself and utilize supporting information to describe
experimental details and nonessential but useful information as Supplementary
Material. If the manuscript is accepted for print publication, a reference to the online
material will appear in the print version.

Supplementary files offer the author additional possibilities to publish supporting
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applications, high-resolution images, background datasets, sound clips and more.
Supplementary files supplied will be published online alongside the electronic
version of your article in Elsevier Web products, including

ScienceDirect: https://www.sciencedirect.com. In order to ensure that your submitted
material is directly usable, please provide the data in one of our recommended file
formats. Authors should submit the material in electronic format together with the
article and supply a concise and descriptive caption for each file. For more detailed
instructions please visit our artwork instruction pages

at https://www.elsevier.com/artworkinstructions.

Upload material, figures, and tables for online publication under the submission item
"Supplementary Material" through the Editorial Manager system. Be sure to change
the description of the Supplementary Material to reflect the content; for example,
Supplementary Detailed Methodology, Supplementary Figure Sx, Supplementary
Table Sx.

Please order material such as Figures and Supplemental Figures separately in order
of the callouts/first mentions in the text. For example: Figure 1, Figure 2;
Supplemental Figure S1, Supplemental Figure S2, etc.

In the text be sure that you add behind the reference to the supplemental material
"(Supplemental Table Sx; available at [URL/link*])." *To be provided by the
production department.

Data references

This journal encourages you to cite underlying or relevant datasets in your
manuscript by citing them in your text and including a data reference in your
Reference List. Data references should include the following elements: author
name(s), dataset title, data repository, version (where available), year, and global
persistent identifier. Add [dataset] immediately before the reference so we can
properly identify it as a data reference. The [dataset] identifier will not appear in your
published article.

Preprint references

Where a preprint has subsequently become available as a peer-reviewed
publication, the formal publication should be used as the reference. If there are
preprints that are central to your work or that cover crucial developments in the topic,
but are not yet formally published, these may be referenced. Preprints should be
clearly marked as such, for example by including the word preprint, or the name of
the preprint server, as part of the reference. The preprint DOI should also be
provided.

Reference Style
Text: Indicate references by superscript number(s) in the text. The actual authors

can be referred to, but the reference number(s) must always be given.
Example: '..... as demonstrated.3,6 Barnaby and Jones8 obtained a different result
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List: Number the references in the list in the order in which they appear in the text.
Examples:

Reference to a journal publication:

1. J. van der Geer, J.A.J. Hanraads, R.A. Lupton, The art of writing a scientific
article, J. Sci. Commun. 163 (2010) 51-59.

Reference to a book:

2. W. Strunk Jr., E.B. White, The Elements of Style, fourth ed., Longman, New York,
2000.

Reference to a chapter in an edited book:

3. G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article, in:
B.S. Jones, R.Z. Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc.,
New York, 2009, pp. 281-304.

[dataset] 5. Oguro, M, Imahiro, S, Saito, S, Nakashizuka, T. Mortality data for
Japanese oak wilt disease and surrounding forest compositions, Mendeley Data, v1;
2015. http://dx.doi.org/10.17632/xwj98nb39r.1.

Data visualization

Include interactive data visualizations in your publication and let your readers
interact and engage more closely with your research. Follow the instructions here to
find out about available data visualization options and how to include them with your
article.

Data visualization

Include interactive data visualizations in your publication and let your readers
interact and engage more closely with your research. Follow the instructions here to
find out about available data visualization options and how to include them with your
article.

Virtual Microscope images

The Virtual Microscope is an exciting feature that enables authors to add detailed
slide images to their submissions and enables users to view the slides at their
highest resolution. For more information about this feature, please

see https://www.elsevier.com/authors/author-services/data-visualization/virtual-

microscope

The slide images would be uploaded into a separate system; after the images are
uploaded into the separate Virtual Microscope system, they will get a number, which
you will then provide at the end of the related figure legends in the manuscript file: "A
high resolution version of this slide is available as eSlide: VMO0Oxxx." Replace the
xxx with the assigned number.

In case you don't have a slide scanner available, we can arrange for the slides to be
scanned and uploaded for you at no cost at the University of Chicago; when you
contact virtualmicroscope@elsevier.com, let them know if you are interested in that
option.

Imaging Data DICOM Viewer
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If your paper contains images generated from DICOM data, you may receive an
invitation from the Section editor(s) after submission inviting you to complement your
online article by providing volumetric radiological data of a case, a specific example,
or multiple datasets in DICOM format. Readers will be able to interact, adjust,
display, and view the DICOM data using an interactive viewer embedded within your
article. Specifically, the viewer will enable users to explore the DICOM data as 2D
orthogonal MPR series, 3D volume rendering and 3D MIP. Specific enhancements
include zoom, rotate and pan 3D reconstructions, section through the volume, and
change opacity and threshold level. Each DICOM dataset will have to be zipped in a
folder and uploaded to the online submission system via the "DICOM dataset"
submission category. The recommended size of a single uncompressed dataset is
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For supported data repositories a repository banner will automatically appear next to
your published article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text
of your manuscript, using the following format: Database: xxxx (e.g., TAIR:
AT1G01020; CCDC: 734053; PDB: 1XFN).

Research Elements
This journal enables you to publish research objects related to your original research

— such as data, methods, protocols, software and hardware — as an additional paper
in a Research Elements journal.

Research Elements is a suite of peer-reviewed, open access journals which make
your research objects findable, accessible and reusable. Articles place research
objects into context by providing detailed descriptions of objects and their
application, and linking to the associated original research articles. Research
Elements articles can be prepared by you, or by one of your collaborators.

During submission, you will be alerted to the opportunity to prepare and submit a
manuscript to one of the Research Elements journals.

More information can be found on the Research Elements page.

Data statement

To foster transparency, we encourage you to state the availability of your data in
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