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g RESUMO

RESUMO

Objetivo: A via aérea faringiana pode mudar apos o avango mandibular promovido por
aparelhos intra-orais para o tratamento de apnéia obstrutiva do sono (OSA). O objetivo deste
estudo foi avaliar as alteracdes dimensionais e volumétricas da via aérea superior promovida
pelo o uso de um aparelho intra-oral ajustavel de avanco mandibular (AMAD) bem como os

resultados polissonograficos em pacientes com OSA padrao facial CI 1T

Materiais e Métodos: O estudo prospectivo selecionou 11 pacientes (5 homens e 6 mulheres)
sendo realizados telerradiografias de perfil, tomografias computadorizadas, e exame
polissonografico com e sem o uso do AMAD. A via aérea foi avaliada nos seguintes aspectos:
espago faringeano superior (S1), espago palatal posterior (S2), espaco faringiano médio (S3),
espacgo faringiano posterior (S4), espago faringiano inferior (S5), volume faringiano (CT1),
diametro antero-posterior da menor area de sec¢do faringeana (CT2), dimensdo lateral da
menor area de secgdo faringea (CT3), area de menor seccao faringiana transversal (CT4), e os
exames polissonograficos foram avaliados as variaveis AH total (numero total de apnéias e
hipoapnéias), AHI (indice de apnéia e hipoapnéia), Al (indice de apnéia), HI (indice de

hipoapnéia), duracdo de apnéia, duracdo de hipoapnéia, menor saturacao 0,%.

Resultados: O uso do AMAD gerou uma reducao da via aérea faringiana ndo significativa
observada em S1 (20.091 para 20.01mm - diminui¢do de -0,26%) e S4 (11.08 para 10.59mm -
diminui¢do de -4.2%). Um aumento estatisticamente ndo significante foi observado em S2
(8.33 para 9.43mm - aumento de 13.67%), S3 (18.23 para 18.34mm - aumento de 1.2%) e
CT1 (13393 para 15948 mm’ aumento de 19.07%). Um aumento estatisticamente significante
foi observado em S5 (11.92 para 15.67mm — aumento de 47.08%), CT2 (5.81 para 7.71mm —
aumento de 32.7%), CT3 (17,3 mm para 22,33mm - aumento de 29.07%) e CT4 (79,77 para

119,38 mm’® — aumento de 49.65%), e determinou uma diminuigdo significativa das



variaveis AH total (159.9 para 54.8 reducdo de 34.27%), AHI (21.57 para 7.54 reducdo de
34.95%) e Al (17.33 para 3.99 reducdo de 23.1%). Uma reducgdo ndo significativa da duragdo
de apnéia (16,4 para 14,7 reducdo de 10,36%), hipoapnéia (18,42 para 16,94 reducdo de
8,03%). Um aumento ndo significativo do HI (3,26 para 3,29 aumento de 0,92%), menor

saturacao de O2% (76,6 para 82,9 aumento de 8,22%)).

Conclusodes: A relagao entre o movimento de avango mandibular e as alteragdes das medidas
da via aérea faringiana foram observadas de forma significativa com o uso do AMAD nos
espago faringiano inferior (S5), dimensao antero-posterior da area de menor secgdo transversa
da faringe (CT2), dimensao lateral da area de menor seccao transversa da faringe (CT3), e
area de menor seccao transversa (CT4), bem como os dados polissonograficos demonstraram
uma melhora significativa com a redugdo das varidveis AH total, AHI, e HI. Os resultados
demonstraram que o uso do AMAD promove um aumento da via aérea superior ¢ melhora
variaveis importantes do exame polissonografico, sendo a a teleradiografia lateral, tomografia
computadorizada e a polissonografia métodos eficazes para o diagnostico e evolugdao do

progresso dos tratamentos.

Descritores: Apnéia obstrutiva do sono, Dispositivo de Avanco Mandibular, Via Aérea

Faringiana, Polissonografia.



ABSTRACT

ABSTRACT

Purpose: The pharyngeal airway may change after mandibular advancement in patient using
intraoral device in obstructive sleep apnea (OSA) treatment. The aim of this study was to
evaluate the dimensional and volumetric changes of superior airway promoted by an
adjustable mandibular advancement device (AMAD) and the polysomnographic results in

patients with OSA facial pattern facial C1 11

Materials and Methods: The present prospective study selected 11 patients with OSA (5
males and 6 females) and radiographs and ct scans, and polysomnographic exam were
performed with and without the use of AMAD. The airway was assessed in the following
aspects: superior pharyngeal space (S1), posterior palatal space (S2), median pharyngeal
space (S3), posterior pharyngeal space (S4), inferior pharyngeal space (S5), pharyngeal
volume (CT1), anterior-posterior lengths of the smallest cross-sectional area (CT2), lateral
lengths of smallest cross-sectional area (CT3), pharyngeal smallest cross-section area (CT4).
The analyzed variables of the polysomnographic data were: AH total (total number of apnea
and hypopnea), AHI (apnea and hypopnea index - calculated as the average number of
respiratory events per hour of sleep); Al (Apnea index), HI (Hypopnea index), Apnea

duration, Hypopnea duration, Lowest O2% saturation.

Results: The use of the AMAD induced an insignificant decrease of the pharyngeal airway as
observed in the S1 (20.091 to 20.0lmm decrease of -0,26%) and S4 (11.08 to 10.59mm
decrease of -4.2%). A not statistically significant increase was observed in S2 (8.33 to
9.43mm increase of 13.67%), S3 (18.23 to 18.34mm increase of 1,2%) and CT1 (13393 to
15948 mm” increase of 19,07%). Statistically significant increases were observed in S5 (11.92

to 15.67mm increase of 47.08%), CT2 (media of 5.81 to 7,71mm increase of 32,7%), CT3



(17,3 mm to 22,33 mm increase of 29.07%) and CT4 (79,77 to 119,38 mm” increase of
49.65%), and determined a significant decrease of the variables total AH (159,9 to 54,8
reduction of 34,27%), AHI (21,57 to 7,54 decrease of 34.95%) and AI (17,33 to 3,99
reduction 23,1%). A nonsignificant reduction in the duration of apnea (16,4 to 14,7 reduction
of 10.36%), Hypopnea (18.42 to 16,94 reduction of 8.03%). A nonsignificant increase of HI
(3.26 to 3.29 increase of 0.92%), Lowest O2% saturation (76.6 to 82.9 increase of 8.22%)).

Conclusions: A correlation between the mandibular advancement and changes in the
measurements of pharyngeal airway were significant with the use of AMAD in the inferior
pharyngeal space (S5), anterior posterior lengths of smallest pharyngeal cross-sectional area
(CT2), lateral lengths of smallest pharyngeal cross-sectional area (CT3), and pharyngeal
smallest cross-section area (CT4), and polysomnographic data showed a significant
improvement with the reduction of the variables AH total, AHI, HI. Results showed that the
use of the AMAD allows an increase of the superior airway and improves important variables
of the polysomnography exam, being the lateral teleradiography, CT scan and
polysomnography are effective methods for the diagnosis and evaluation of the treatment’s

progress.

Keywords: Obstructive sleep apnea, Mandibular Advancement Device, Pharyngeal airway,

Polysomnography.
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INTRODUGAO

1. INTRODUCAO

Existem varios disturbios do sono relatados pela Academia Americana de Medicina do
Sono. Dentre eles, um dos mais comuns ¢ a Sindrome da Apnéia e Hipopnéia Obstrutiva do

Sono (SAHOS) .

A SAHOS acomete cerca de 9% dos homens, na faixa etaria de 40 a 60 anos, e 4% das
mulheres na pds-menopausa. Esta condicdo atinge cerca de 35% dos roncadores habituais, e
que nao se pode precisar a prevaléncia da doenga, uma vez que larga parcela dos portadores
de SAHOS chega a 6bito, devido a acidentes automobilisticos (em funcao da sonoléncia

diurna) ou por paradas cardio-respiratorias, antes de ser diagnostica a condigdo %

A apnéia obstrutiva do sono (OSA) ¢ uma desordem comum caracterizada por
episodios recorrentes de obstrugdo parcial ou completa da via aérea superior durante o sono.
Existe uma série de fatores anatdmicos e neuromusculares combinados que levam um

desiquilibrio entre forgas de dilatagio e colapso agindo na via aérea superior °.

A OSA ¢ conhecida como um disturbio respiratorio cronico, progressivo, que pode ser

dividida em 3 grupos: obstrutiva, em que ocorre a obstrucao da orofaringe e esta associada



ao ronco; central, em que por uma disfuncdo do Sistema Nervoso Central o esfor¢o
respiratorio ndo ¢ iniciado; e mista, onde ocorre uma alternancia entre a obstrutiva e a central
*. Caracteriza-se como multifatorial e por paradas respiratorias durante o sono, que podem ser
totais, com pelo menos 10 segundos de duragdo (apnéia) ou parciais, com pelo menos
diminuigdo de 50% do fluxo, as chamadas hipoapnéias > ®’. Essa interrup¢do no sono pode
levar a uma série de problemas de satide como hipertensao arterial e pulmonar, infarto,
acidente vasculo-cerebral, depressdo, impoténcia e acidentes no transito e no trabalho devido

a0 sono diurno 7%,

Os principais fatores etiologicos sdo hipotonicidade da musculatura causada por
alcool, drogas relaxantes, sedentarismo, envelhecimento e respiracao bucal associado ou ndo a
outros fatores como obesidade, hipertrofia de tonsilas e uvula (por alergia, infeccdo ou

traumatismo), decubito dorsal, retrognatia e macroglossia °.

Ocorre mais comumente em homens de meia idade e, frequentemente, estd associada a
obesidade e hipertensdo. Se ndo for reconhecida e tratada, muitas vezes tem sérias
conseqiiéncias, podendo at¢ mesmo ser letal. Complicagdes médicas estdo associadas,
incluindo alteracdes cardiacas, hipoxemia e hipertensdo arterial sist€émica. Na maioria dos
pacientes, o primeiro sintoma clinico observado ¢ o ronco alto, associado a periodos de
siléncio (periodos apnéicos) com duragdo de dez segundos ou mais. Outros sintomas comuns
sdo o comportamento anormal durante o sono, movimentagdo noturna, sonambulismo,

cefaléia matinal e sonoléncia diurna '°.
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Caracteriza-se pela aposi¢ao da lingua nas paredes laterais da orofaringe e no palato
mole, ocorrendo um colapso destas estruturas. Ocorre a diminui¢do ou a auséncia total do
fluxo aéreo por cerca de 10 segundos, de cinco a dez vezes por hora, durante o sono. O
individuo tenta respirar até a hipoxemia e desperta, em seguida, ocorrendo a desobstrugdo das
vias aéreas e o adormecimento até a repeticao do evento. Este esforgo repetitivo para que o ar

percorra as vias aéreas causa um aumento de volume de 30% e a flacidez destas estruturas °.

A Odontologia tem se tornado importante como aliada no tratamento de alguns dos
disturbios do sono com o uso de aparelhos ortopédicos mandibulares. Nesta ultima década,
varios aparelhos intra-orais funcionais t€ém sido desenvolvidos para o tratamento do ronco e
da apnéia obstrutiva do sono, tendo como mecanismo de a¢ao uma alteracdo na posi¢ao da

mandibula, lingua e outras estruturas das vias aéreas superiores ' ' 1213,

O exame de polissonografia (PSG) ¢ considerado o melhor meio para um diagndstico
preciso. Esse exame permite quantificar os eventos respiratorios por hora de sono na forma do
indice de apnéia e hipopnéia (AHI), identificando a gravidade da SAHOS em: leve — quando
ocorrem entre 5 a 15 pausas respiratdrias por hora durante o sono; moderada — entre 15 ¢ 30; e

grave — acima de 30 eventos ' .

Os objetivos do tratamento da SAHOS devem atingir basicamente o alivio dos
sintomas, a redu¢ao da morbidade ¢ a diminuicdo da mortalidade. O tratamento também ira

favorecer a melhoria da qualidade de vida dos individuos acometidos .
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O tratamento mais efetivo para apnéia obstrutiva do sono (OSA) ¢ a pressdo positiva
continua de ar (CPAP). Contudo, em algumas situacdes ¢ menos efetivo que outros
tratamentos devido a sua baixa tolerancia. O dispositivo de avanco mandibular (MAD)
representa uma alternativa de tratamento, sendo desenhados para aumentar o tamanho da via
aérea superior e reduzir a ocorréncia de apnéia, hipoapnéia, e ronco em pacientes com OSA * .
Os aparelhos intra-orais costumam ser mais facilmente tolerados que o CPAP, mas menos

efetivos para reducio dos indices de apnéia e hipoapnéia (AHI) '*'7.

Os MADs tém sido propostos como uma alternativa em pacientes que apresentam
apenas ronco ou SAHOS leve a moderada '®. Quando o dispositivo ¢ utilizado, a mandibula
gira para baixo e para frente e a base da lingua avanca, permitindo a passagem do ar '°. Sdo

muito aceitos clinicamente por serem simples, seguros e de baixo custo 2.

Outro objetivo no tratamento da OSA ¢ a melhora na qualidade de vida do paciente.
Dependendo da severidade de acometimento, o tratamento podera variar desde alteracdes
comportamentais, at€¢ mesmo procedimentos cirurgicos. Nesta tltima década, varios aparelhos
ortodonticos funcionais tém sido desenvolvidos por dentistas para o tratamento do ronco e da
apnéia obstrutiva do sono, tendo como mecanismo de acdo uma alteracdo na posi¢ao da

mandibula, lingua e outras estruturas das vias aéreas superiores .

Bohlman et al.?' avaliaram 33 adultos clinicamente apnéicos e dois sem historia de
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apnéia, através de cortes seccionais de tomografia computadorizada (TC) da cabega e do
pescogo, observaram estreitamento do espago aéreo em apnéicos, sendo que na maioria dos
individuos foi observada a presenca de dois sitios obstrutivos. Os autores concluiram que
anormalidades anatomicas no espago aéreo posterior favorecem o desenvolvimento da apnéia

obstrutiva do sono.

Surrat et al. % avaliaram pacientes apnéicos e sem apnéia através de fluoroscopia e
TC, observando em pacientes apné€icos o estreitamento do espago aéreo posterior,
caracteristica esta também encontrada em alguns pacientes normais. Sugeriram que tal

caracteristica pode contribuir na patogénese da SAHOS em pacientes sem sintomatologia.

Galvin et al. * lancando méo da TC, compararam pacientes apnéicos e pacientes sem
apnéia, observando os espagos aéreos orofaringeanos e nasofaringeanos nos dois grupos.
Demonstraram que ambos os espacos encontravam-se diminuidos nos apnéicos € que o

espago orofaringeano foi o que melhor identificou individuos com a doenca.

Em pacientes com OSA, varios métodos de imagem podem ser utilizados para
visualizar as alteracOes das dimensdes da via aérea sem ¢ com MAD ¢ muitos estudos

encontraram importantes alteragdes no tamanho da via aérea a nivel de orofaringe ** > 2% 2"

28

A simplicidade da terapia com apalhos orais no tratamento de pacientes adultos com

ronco ¢ apnéia obstrutiva do sono (OSA) resultou em um interesse mundial para esta
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modalidade de tratamento. Dispositivos de avanco mandibular (MADs) projetam e mantém a
mandibula avangada durante o sono, sendo normalmente indicada em pacientes com OSA

leve a moderada e que sdo intolerantes ao CPAP *°.

r

Considerando esta problematica o objetivo deste trabalho ¢ avaliar e estabelecer
medidas lineares e volumétricas da via aérea superior de pacientes com SAHOS com controle
polissonografico. A partir de exames de telerradiografia e tomografias computadorizadas
armazenadas em formato Dicom (Digital Imaging and Comunications in Medicine) e software
de avaliacao Dolphin® Imaging 3D 11.0, objetiva-se medir o aumento linear e volumétrico da
via aérea superior e orofaringe com o uso de dispositivo de avango mandibular SOS apnéia ®
(Laboratério de Protese SO Estéticos — Sao José-S.C.-Brasil), e verificar se os resultados dos

exames polissonograficos destes pacientes com SAOS melhoram com o uso deste dispositivo.

A demanda por tratamento dos pacientes com ronco e apnéia obstrutiva do sono vem
aumentando nos ultimos anos, com isso o numero de pesquisas avaliando medidas da faringe
também, principalmente com o uso de teleradiografias laterais associado ao uso de tragados
cefalométricos e tomografias computadorizadas. O calculo do volume faringiano com uso de
software 3D ¢ bastante comum em pacientes submetidos a cirurgia ortognatica de avango
maxilo mandibular ou mandibular para o tratamento da SAHOS, mas ¢ pouco observado no
pré e pds tratamento do uso de MAD, sendo mais utilizados exames de imagem 2D e medidas
lineares. Na grande maioria das pesquisas as amostras dos pacientes com OSA nao sdo
separados por padrao facial. Sabendo-se que o pacientes padrao facial CI II apresentam
mandibulas menores ou retropostas, e por conseqiiéncia costumam apresentar vias aéreas mais
estreitas, ¢ de tal forma, objetivando uma padronizagdo da amostra usamos como critério de
inclusdo somente pacientes classe II, onde com o uso de telerradiografia lateral avaliamos
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medidas lineares; e com a tomografia computadorizada avaliamos medidas de areas e

volumes sem e com o uso de MADs, observando ainda os resultados polissonograficos.
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PROPOSICAO

2. PROPOSICAO
Artigo 1:

- Avaliar as diferencas entre medidas lineares e¢ volumétricas das vias aéreas
faringianas dos pacientes com apnéia obstrutiva do sono sem e com o uso de dispositivos de

avan¢o mandibular em paciente padrao esquelético classe II.

Artigo 2:
- Avaliar os resultados polissonograficos de pacientes com apnéia obstrutiva do sono

sem e com o uso de dispositivos de avango mandibular em paciente padrao esquelético classe

II.



DESENVOLVIMENTO

3. DESENVOLVIMENTO
3.1. Artigo Cientifico 1

Evaluation of Superior Airway Volumetric and Dimensions Changes in Patients with
Obstructive Sleep Apnea Syndrome with and without the Use of an Adjustable Advancement

Mandibular Device.
Woltmann M *, Oliveira, RB"

"PhD Student
# Professor of the Department of Oral and Maxillofacial Surgery — Pontifical Catholic
University of Rio Grande do Sul —Porto Alegre- Brazil

Purpose: The pharyngeal airway may change after mandibular advancement in patient with
intra-oral device for obstructive sleep apnea (OSA) treatment. The aim of this study was to
evaluate the dimensional and volumetric changes of superior airway promoted by an
adjustable mandibular advancement device (AMAD) in patients with OSA using a

cephalometric and tomography images.

Materials and Methods: The present prospective study selected 11 patients with OSA (5
males and 6 females) and radiographs and ct scans were performed with and without the use
of AMAD. The airway was assessed in the following aspects: superior pharyngeal space (S1),
posterior palatal space (S2), median pharyngeal space (S3), posterior pharyngeal space (S4),
inferior pharyngeal space (S5), pharyngeal volume (CT1), anterior-posterior dimension of the
smallest cross-sectional area (CT2), lateral dimension of smallest cross-sectional area (CT3),
pharyngeal smallest cross-section area (CT4). Data were analyzed using the Student t test for

parametric analysis.



Results: The use of the AMAD induce a decrease of the pharyngeal airway was observed in
the S1 (20.091 to 20.01lmm decrease of -0,26%) and S4 (11.08 to 10.59mm decrease of -
4.2%). A not statistically significant increase was observed in S2 (8.33 to 9.43mm increase of
13.67%), S3 (18.23 to 18.34mm increase of 1,2%) and CT1 (13393 to 15948 mm’ increase of
19,07%). Statistically significant increases were observed in S5 (11.92 to 15.67mm increase
of 47.08%), CT2 (media of 5.81 to 7.71mm increase of 32.7%), CT3 (17.3mm to 22.33mm
increase of 29.07%) and CT4 (79,77 to 119,38mm? increase of 49,65%).

Conclusions: A correlation between skeletal movements and changes in the measurements of
pharyngeal airway was found between the use of the AMAD and the inferior pharyngeal
space, anterior-posterior dimension of smallest cross-sectional area, lateral dimension of
smallest cross-sectional area, and pharyngeal smallest cross-section area. Results showed that
the use of the AMAD allows an increase in superior airway and that the lateral

teleradiography and CT scan are effective methods for evaluating the progress of treatments.

Key words: Obstructive Sleep apnea, Mandibular advancement device, Pharyngeal Airways

Address correspondence and reprint requests to Marcus Woltmann
Rua Theodoro Holtrup, 921 Vila Nova, Blumenau-SC, Brazil
CEP 89035-300, email: woltmannodontologia(@gmail.com
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Introduction

Obstructive sleep apnea (OSA) is a condition of partial or complete upper airway
obstruction leading to increased resistance to airflow and potential cessation of breathing
during sleep', and it manifests as loud snoring, arterial oxygen desaturation, sleep
fragmentation, and excessive daytime sleepiness.’

3

OSA affects 2% to 4% of the general adult population ° and may be even more

frequent in specific subgroups such as hypertensive * or heart failure patients.’

Several causes for OSA have been suggested. It appears to result from a variable
combination of anatomical and pathophysiological factors ®. There are some forms of
treatment for OSA, including the intra-oral device that aims to enlarge the pharyngeal airway
by repositioning the mandible forward””. This move the mandible forward and open the bite,
thus widening the pharyngeal airway, reducing friction therein and preventing it from

collapsing during sleep'’.

The mandibular advancetment device is an established treatment option for mild to
moderate obstructive sleep apnea (OSA) and is recommended as first-line therapy for mild

OSA and as second-line therapy for moderate to severe OSA '

Cephalometric studies compared individuals with and without OSA have lower and

retro posed jaws, narrowing of the posterior airspace, greatest tongues, hyoid bone positioned

more inferiorly and a retro positioned jaw '% thus different skeletal patterns
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There are few studies that show the dimensional and volumetric changes of the airway
of patients undergoing treatment for OSA with mandibular advancement device that allows
progressive adjustments in progressive mandibular advancement only in patients cl II pattern.
Most researchers use devices with pre-set adjustments without separating the skeletal patterns

of patients.

This study was designed to evaluate the dimensions and volumetric changes of the
upper airway using lateral teleradiography and tomografic imaging in patients with OSA with

and without the use of an adjustable mandibular advancement device in patients cl II patterns.

Materials and Methods:

This was a prospective clinical study conducted by the disciplines of Maxillofacial
Surgery of the Pontificia Universidade Catélica do Rio Grande do Sul (PUC-RS). The ethical
research committee of the University (Ethical research committee no. 11/05572) approved

this study. All patients signed informed consent prior of participation.

Eleven patients (5 males and 6 females) volunteered and provided written informed
consent were included in the study. The average age was 49 years. To be included in the
study, the patients had to fulfill the following criteria: 1) have a Class II facial pattern 2) have
a diagnostic of OSA with an apnea-hypopneia index (AHI). 3) No substantial tooth mobility
or untreated periodontal disease 4) No temporomandibular joint (TMJ) pain 5) Ability to

protude de mandible more than 6mm. 6) At least 6 teeth in each arch. Patients were excluded
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if they had some systemic diseases

An adjustable mandibular advancement device SOS Apnea® (Laboratorio So6
Estéticos —Sao Jos¢ —Brazil) (Figure 1) was made with disjunction screws that enabled
advances of Imm every 4 activations. One millimeter bilateral activations were made once a
day until the resolution of the snoring was informed by the spouse or with the beginning of

muscle or joint discomfort, in that situation a return of the 1mm activation was promoted.

Figure 1 — Frontal and lateral view of the mandibular advanced device

Once the activations were completed the patient performed a pair of lateral

cephalometric radiograms and CT images were taken with and without the AMAD.

The linear and volumetric evaluation was obtained from a lateral cephalograms and a

CT scanner in Dicom format with [-Cat ® with an acquisition area of 23cm.

Many published articles have characterized the airway division in different ways.

There is no consensus in the literature for an established standard pattern of airway division
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B Thus, the authors of the present study assessed 5 airway measurements for the lateral
cephalograms: superior pharyngeal space (S1), posterior palatal space (S2), median
pharyngeal space (S3), posterior pharyngeal space (S4), inferior pharyngeal space (SS5) all
data were obtained in mm (Table 1). The limited area of the tomography was for evaluating
the lumen of the pharynx between the regions of the posterior nasal spine and hyoid bone
(Fig.2) using the Dolphin Imaging 3D 11.5 program (Dolphin Imaging Software, Canoga
Park, CA) to measure the pharyngeal volume in mm’ (CT1) (Fig.3), anterior posterior
dimension and lateral dimension of the smallest cross-section of pharynge in mm (CT2, CT3-
Fig.4), and smallest cross-section area in mm” (CT4 - Fig.3). All images were obtained
without and with the use of the device. The data were analyzed using means, standard

deviations, percentages and a paired Student t test for parametric analysis.

Table 1 -Pharyngeal airspace points that was measured on the lateral teleradiography




Figure 2 - Limited area of CT for evaluation of the software
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Airway Volume = 165633.6 mm?

= s
Airway Volume = 10919.0 mm Minimum Axial Area = 122.4 mm?

Minimum Axial Area = 51.6 mm?

o’rf‘:‘v -

Figure 3 - Pharyngeal volume in mm® and smallest cross-section area in mm?” obtained with
the use of Dolphing Imaging Software without and with the use of the AMAD.
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Figure 4- Anterior posterior dimension and lateral dimension of the smallest cross-section of
pharynge in mm; BD- Before Device; WD- with device; AP — Anterior Posterior dimension
(mm); L — Lateral dimension (mm)
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Results

The table 2 shows that the use of the AMAD in patients cl II pattern induce a decrease
of the pharyngeal airway as observed in the S1 (20.091 to 20.01mm decrease of -0,26%) and
S4 (11.08 to 10.59mm decrease of -4.2%). A not statistically significant increase was
observed in S2 (8.33 to 9.43mm increase of 13.67%), S3 (18.23 to 18.34mm increase of
1,2%). Statistically significant increases were observed in S5 (11.92 to 15.67mm increase of

47.08%).

Table 2 -Changes of the Linear Values (mm) in cephalometric of the Superior Airway

Without With % Statistical
AMAD AMAD Change Significance
Mean SD  Mean SD P
(S1) 20.09 3.25 20.01 296 -0.26% 0.88
Superior pharyngeal Space
(S2) 8.33 1.97 9.43 2.82 13.67% 0.11
Posterior palatal space
(S3) 18.23 3.25 18.34 3.53 1,20% 0.89
Median pharyngeal space
(S4) 11.08 1.59 10.59 2.68 -42% 051
Posterior pharyngeal space
(S5) 11.92 4.02 15.67 329 47.08 0.01*

Inferior pharyngeal space

SD- Standart deviation
* Statistical significance = P<(.05
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The use of the AMAD in patients cl II pattern induced, in table 3, was demonstrated a

non-statistically significant change of CT1 value (13993 to 15948 mm’ increase of 19.07%).

Statistically significant increases CT2 (media of 5.81 to 7.71mm increase of 32.7%), CT3

(17.3mm to 22.33mm increase of 29.07%) and CT4 (79.77 to 119.38mm’ increase of

49.65%).

Table 3 - Changes of the pharyngeal volume (mm*), dimensions (mm) and cross-section

Without With % Statistical
AMAD AMAD Change significance
Mean SD Mean SD P

(CT1) 13393 7039.2 15948 5894.4 19.07% 0,226

Pharyngeal volume (mm?)

(CT2) 5.81 1.64 7.71 1.99 32.7%  0.004 *

Anterior-posterior  lengths

of smallest cross-sectional

area (mm)

(CT3) 17.3 6.40 22.33 7.03 29.07% 0.006 *

Lateral lengths of smallest

cross-sectional area

(mm)

(CT4) 79.77 56.81 119.38 78.76  49.65% 0.01 *

Pharyngeal smallest cross-
section area
(mm’)

area (mm?) in topographic images of the Upper Airway

SD- Standart deviation

* Statistical significance = P<0.05
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Figure 5 demonstrated the individual values of smallest cross-section pharyngeal area
with and without the use of AMAD, there is an increase in all situations with the use of the
device. The values without the device ranged from 30.5 to 214.3 mm2 (79.77 + 56.81) and
with the use of device had a statistically significant increase from 44 to 274.5 mm2 (119.38 +

78.76).

300 ¥ Without AMAD 2745
With AMAD
250 221,4 220,8
2143, -
200
161,8
150 122,4 123,3
112

100 78,9 77,4 78,6

51 62,

°167 538 44 4317 478

0

Figure 5 - Individual values of the smallest cross-sectional pharyngeal area (mm?) without and
with AMAD.

Discussion

In recent decades, a large number of analysis were suggested for the evaluation of the
superior airway space linear measurements of cephalometric radiographs, angles and sagital
areas between cephalometric points *'°. These landmarks are defined by the superimposition
of different structures. Aboudara et al.'’, comparing the CT and lateral cephalometric
radiographs in the evaluation of the pharyngeal airway space, found a significant correlation
between the area obtained in sagittal radiography and the volume obtained in cone beam
tomography, although the volume obtained in tomography had showed greater variability in
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patients with the similar sagital area in cephalometric radiographs. This is expected, in lateral
cephalometric because they are evaluated only the height and depth of the pharynx, not
allowing transverse analysis. The 3D reconstructions also allowed the evaluation of the

morphology airspace.

The cephalometric radiographs and CT scan assess different measurements of superior
airway patency and the evolution of the pharynx with the treatment of choice. Although CT
scan allows the collection of more data, both can be used as a convenience to the patient and

the professional.

The airflow resistance is not only related to the size of the airspace, but also with its
form. Research with CT scan established a correlation between the size of the airway space
and the facial pattern '® . Mayer & Meier-Ewert '* in a sample of 30 patients reported that
70% had a cl II pattern. These patients had a reduced mandible, and the corresponding
increases in overbite are at greater risk of developing OSA. For this reason, we chose as a
criterion for inclusion only patients CI II pattern to standardize the sample and allow future

comparisons with other facial patterns.

The collapse of the superior airway can occur in various location of the pharyngeal
space in each patient with OSA, the retroglossal and retropalatal regions are the most
frequently involved '2. It is observed in Table 1 a small increase in posterior palatal space
although not statistically significant S2 (8.33 to 9.43mm increase of 13.67%), and statistically
significant increases were observed in retrolingual space S5 (11.92 to 15.67mm increase of
47.08%). Some authors could not identify cephalometric variables as prognostic predictors of

20,21

OSA with mandibular advancement devices, whereas others report correlations between
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treatment outcomes and cephalometric variables. The result in Table 2 shows a correlation

between cephalometric variables and treatment outcomes as observed in the variable S5.

This retrolingual space increase can be explained by the mandibular traction promoted
by the intra-oral device that stimulates further advance in the genioglossus and genihiodeo
muscles than that of the pharyngeal arch musculature. Sutherland et al.? affirms yet that the
increase in the lateral dimension is possible due to the connection between the tongue and soft

palate through the palatopharyngeal and palatoglossus arch.

Choudhury & Padmanabhan ** observed in nonparametric analysis that the MAD can
act simultaneously on the lateral dimensions of both the retropalatal and retroglossal regions,
with a significant effect on the anteroposterior dimension in the retroglossal region only.
Dynamic magnetic resonance image showed an increase in lateral dimension at the
retropalatal and retroglossal levels at inspiration and expiration. The mean lateral increase was
30.8% retropalatally and 33.9% retroglossally at inspiration and 12.7% retropalatally and
26.9% retroglossally at expiration. The anteroposterior dimension showed no significant

changes but did show more improvement at the retroglossal region.

Haskell et al. ** reported possible prediction of the amount of increase in the volume
and total cross-sectional area of the pharyngeal space obtained with mandibular advancement
provided by the device. As for the location of the area of highest narrowing could move to
any region higher or lower pharynx, saying that the treatment OSAS is most important to
obtain a greater increase in the narrowing region by increasing the total volume of the
pharynx. We agree with the authors and affirm that differences in areas and location of

pharyngeal collapse determine different outcomes in treatment, and that the improvement in
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OSA in obtaining by increased areas of greatest constriction. The results support the
affirmation, once we had an increase in the total volume of the pharynx but there was not a
statistically significant CT1 (13393 to 15948 mm3 increase of 19.07%), but we had a
statistically significant increase in narrow areas observed in CT2 (average of 5.81 to 7.71mm
increase of 32.7%), CT3 (17,3 mm to 22,33mm increase of 29.07%) and CT4 (79,77 to
119,38 increase of 49.65%) (Table 3), and the individual values without the device that
ranged values from 30.5 to 214.3 mm2 and with the use of device that had a statistically
significant increase ranged values from 44 to 274,5 mm2 (Figure 5). Not only can the increase
in areas of greatest constriction can be observed as well as the displacements of these

constrictions in same cases (Figure 6)

Figure 6 - Displacement of pharyngeal smallest cross-section area with the use of MAD.

The results demonstrated that the use of AMAD increase the pharyngeal airway
patency, and it may be the treatment of choice for affected individuals who cannot use a
CPAP or who are not candidates for surgical correction of OSA. Obtaining a significant

increase in variable anteroposterior dimension, lateral-medial dimension, and area of greatest
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constriction of the pharynx. The lateral teleradiography and CT scan proved effective methods
for evaluating the progress of treatments, and should be used previously to installation of the
device to determine if the patient would benefit from its use, once the patient can simulate the
advancement of the mandible, and the professional may observe whether the increases in

airway areas studied will happen.

We suggest with this study that good results can be obtained with the use of AMAD,

and the most important changes are the increases and displacements the areas of greater

constriction, changing the patency of the pharynx in patients CL II pattern.
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3.2. Artigo Cientifico 2

Evaluation of the Use of Mandibular Advancement Device: polysomnographic results in

patients Cl II pattern with Obstructive Sleep Apnea.
Woltmann M, Oliveira, RB"

"PhD Student
# Professor of the Department of Oral and Maxillofacial Surgery — Pontifical Catholic
University of Rio Grande do Sul —Porto Alegre- Brazil

ABSTRACT

Purpose: The pharyngeal airway may change after mandibular advancement in patient with
intra-oral device to obstructive sleep apnea (OSA) treatment. The aim of this study was to
evaluate the polysomnographic changes of patients cl II patern without and with the use of an

adjustable mandibular advanced device (AMAD).

Materials and Methods: The present prospective study selected 10 patients with OSA (5
males and 5 females), Five patients with mild OSA, three with moderate OSA, and 2 with
severe OSA. Polysomnographic data were obtained with and without the use of AMAD. The
analyzed variables were: AH total (total number of apnea and hypopnea), AHI (apnea and
hypopnea index - calculated as the average number of respiratory events per hour of sleep);
Al (Apnea index), HI (Hypopnea index), Apnea duration, Hypopnea duration, Lowest O,

Saturation %.

Results: The use of the AMAD induce a significant decrease in the variable AH total (159.9
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to 54.8 reduction of 34.27%), AHI (21.57 to 7.54 reduction of 34.95%) and Al (17.33 3.99 to
23.1% reduction). A non-significant reduction in apnea duration (16,4 to 14,7 reduction of
10,36%), Hypopnea duration (18,42 to 16,94 reduction of 8,03%). A non-significant increase

of HI (3,26 to 3,29 increase of 0,92%), lowest Sa0,% (76,6 to 82,9 increase of 8,22%).

Conclusions: Treatment with AMAD can be an effective method for treatment for mild and

moderate OSA and may be used in patients with severe OSA in patients intolerant to the use

of CPAP, but requires strict due to individual differences in response to this therapy with the

use of polysomnography monitoring.

Key words: Obstructive Sleep Apnea, Mandibular Advancement Device, Polysomnography
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Introduction

Obstructive sleep apnea (OSA), which affects 4 % of men and 2 % of women in the
middle-aged population ', increases the risk for cardiovascular diseases and traffic accidents °.
An apnea—hypopnea index of at least five events per hour is the basis for an OSA diagnosis °.
Oral appliance therapy with mandibular advancement devices (MADs) is the main alternative
to continuous positive airway pressure (CPAP), the gold standard of treatment **. Both CPAP

and MAD treatment have a beneficial effect on OSA-related cardiovascular morbidity **'° .

The polysomnography (PSG) is considered the best test for an accurate diagnosis. This
test permits to quantify the respiratory events per hour of sleep as in the apnea-hypopnea
index (AIH), identifying the severity of OSA as mild - when they occur between 5 to 15
apnea e hypopnea per hour during sleep; moderate - between 15 and 30; and severe - over 30
events ''. Treatment objectives of OSA should achieve relief of symptoms, morbidity and
mortality reduction. The treatment will also encourage the improvement in the quality life of

affected individuals .

The mandibular advancetment device is an established treatment option for mild to
moderate obstructive sleep apnea (OSA) and is recommended as first-line therapy for mild

OSA and as second-line therapy for moderate to severe OSA .

Mandibular devices repositions the mandible and associated structures (tongue and
hyoid bone) anteriorly to increase the anteroposterior and lateral dimensions of the upper

airway '*'* especially at the level of the velopharynx '°. The advancement of the mandible is
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titrated based on symptoms up to 80% of the patient’s maximum protrusive capacity '"'*

followed by polysomnography to establish efficacy .

This study was designed to evaluate the clinical and polysomnographic data in patients
with OSA with and without the use of an adjustable mandibular advancement device in

patients cl II patterns only.

Materials and Methods

This was a prospective clinical study conducted by the disciplines of Maxillofacial
Surgery of the Pontificia Universidade Catélica do Rio Grande do Sul (PUC-RS). The ethical
research committee of the University (Ethical research committee no. 11/05572) approved

this study. All patients signed informed consent prior to participation.

Ten patients (5 males and 5 females) previously diagnosed with OSA in the age group
35 -71 years, and the mean body mass index of the sample was 29.7. Five individuals of the
sample presented with mild OSA, three with moderate OSA, and two patients had a diagnosis
of severe OSA. To be included in the study the patients had to fulfill the following criteria: 1)
have a Class II facial pattern 2) have a diagnostic of OSA with a polysomnographic exam 3)
No substantial tooth mobility or untreated periodontal disease 4) No temporomandibular joint

(TMJ) pain 5) Ability to protude de mandible more than 6mm. 6) At least 6 teeth in each arch.

47



An adjustable mandibular advancement device (SOS Apnea ® -Laboratorio de Protese
S6 Estéticos — Sao José — Brazil - Figure 1) was made with disjunction screws that enabled
advances of Imm every 4 activations. An advancement of maximal protrusive range was
performed, depending on patient tolerance. One millimeter bilateral activations were made
once a day until the resolution of the snoring was informed by the spouse or with the
beginning of muscle or joint discomfort, in that situation a return of the 1mm activation was

promoted

Figure 1 — Frontal and lateral view of SOS Apnea ®

Once the activations were completed the patient performed a new polysomnographic

exam with the use of the AMAD.

Data are presented as mean and standard deviation. A paired t-test was used to
evaluate the effectiveness of AMAD therapy. The analyzed variables with and without the
device were: AH total (total number of apnea and hypopnea), AHI (apnea and hypopnea
index - calculated as the average number of respiratory events per hour of sleep); Al (Apnea

index), HI (Hypopnea index), Apnea duration, Hypopnea duration, Lowest O, Saturation %;
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the p values < 0.05 were considered statistically significant. (Table 1)

The percentage of patients who obtained an optimum response (AHI at T1 < 5 events

per hour) and a good response (AHI at T1 < 10 events per hour) with AMAD treatment were

compared with systematic reviews available in the literature.

Results

Table 1 shows the evaluated polysomnographic data (total AH, AHI, Al, HI, Apnea

duration, hypopnea duration and Lowest O, Saturation %), we observed a significant decrease

in the total variable AH (159.9 to 54.8 reduction of 34.27%), AHI (21.57 to 7.54 reduction of

34.95%) and Al (17.33 3.99 to 23.1% reduction)

Table 1 - Polysomnographic data without and with mandibular device

Without With
AMAD AMAD % P
Mean + SD Range MeantSD
Variables
AH total 159,9+144,06 (17 - 441) | 54,8+41,45 -34,27 0,02*
AHI 21,57+19,65 (5,1-67,3) | 7,54+6,91 (0,4-17,8) -34,95 0,03*
Al 17,33+20,24 (1 -64,9) | 3,99+4,63 -23,01 0,03*
HI 3,26+3,34 (0,3-11,5) | 3,29+3,18 (0,1-9,7) +0,92 0,97
Apnea duration
(sec) 16,4+4,49 (10 -23,7) | 14,7+£3,73 (10 -20,6) -10,36 0,01
Hypopnea duration
(sec) 18,42+2,85 (14 -23,7) | 16,94+£3,31 (11-22,6) ~-8,03 0,19
Lowest Sa 0,% 76,6+£6,69 (67 - 87) 82,9+7,43 +8,22 0,09

SD- Standart deviation; AH total — Apnea and Hypopnea total; AHI- Apnea and Hypopnea
index; Al — Apnea Index; HI — Hypopnea index; Sa- Saturation
* Statistical significance = P <0.05
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The Figure 2 lists the apnea and hypopnea indexes individually of the patients and

show an important reduction in AHI of patients with the use of device.

67,3

49,4

——\Without AMAD
——\With AMAD

228

AHI (Apnea-Hypoapnea index)
-
©

18,7
3178 16,2 1496 15,7

Figure 2 —Individual values of the apnea-hypopnea index (AHI) of the patients with and
without mandibular device

The table 2 classifies the OSA severity of the patients without and with the use of the
AMAD, which is observed with the replacement of the sample with the use of the MAD. Of
the total patients 60% achieved the resolution of OSA, all 5 patients who had mild and 1
patient that had a moderate condition, one patient classified as severity OSA was reclassified
as mild, 2 patients with OSA severity were grouped into moderate, and only 2 patients

remained with moderate osa although they had shown a slight decrease in their condition.
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Table 2. Treatment Results with AMAD Application According to OSA Severity

without AMAD with AMAD

Normal 0 6
Mild 5 1
Moderate 3 3
Severety 2 0

Discussion

OSA is a chronic disorder that often requires long life care. CPAP is a well-established
treatment option for patients with severe OSAS, but it has been reported that 5% to 50% of
these patients refuse CPAP or discontinue CPAP use within the first week. The equipment is
relatively bulky, noisy, and demands electricity. Some patients complain of disturbing side
effects, including feelings of inconvenience and discomfort, poor mask fit, claustrophobia,

and nasal problems 2"

The decrease in the variables AH total, AHI and AI (Table 1) were statistically
significant and showed the effectiveness of AMAD. The decrease in variable Al and
increased HI, probably due to situations that were identified as apneas in polysomnography

with the use of AMAD turned hipoapnea.

Reports evaluating the efficacy of AMAD show very wide variability in the way of

determining the success rate of treatment with patients with OSAS. Most studies use at least
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one of two criteria, more than 50 % AHI improvement and final AHI of < 5 (optimum

response) or a 50 % reduction of AHI and final AHI of < 10 (good response) >.

In our sample 60% of patients achieved an optimal response obtaining a complete
resolution of OSA and the other 40% had failed the criteria established, although it can be
observed in the graphic (Figure 2) a significant decrease in AHI of the patients, reclassifying
1 patients with severity OSA in moderate and other in mild, remaining 2 patients with
moderate OSA without alteration (Table 2), in such a way we did not consider failure in the
remaining patients. Using the same criteria Milano et al.” in a sample of 42 patients obtained
40% an optimum response and 50% a good response to MAD. The studies included in this
systematic review included patients mostly with mild or moderate OSA but some studies did
include patients with severe OSA. The efficacy of MAD was established for controlling OSA
in some but not all patients with treatment success (AHI less than or equal to 10) achieved on

average in 52% of patients ording to a systematic review of 87 articles **.

We currently assume that the working mechanism of an oral appliance is based on
advancement of the mandible and its attached soft tissue structures and musculature,
especially the genioglossus muscle, resulting in an increased tone with increased

anteroposterior and lateral dimensions of the upper airway >

, and from a clinical point of
view, the degree of mandibular protusion is a key determinant for improving obstructive sleep

disordered breathing *’.

The airflow resistance is not only related to the size of the airspace, but also with its

form. Research with CT scan established a correlation between the size of the airway space
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and the facial pattern ** . Mayer & Meier-Ewert *° in a sample of 30 patients reported that
70% had a cl II pattern. These patients had a naturally reduced mandible, and the
corresponding increases in overbite are at greater risk of developing OSA. For this reason we
chose as a criteria for inclusion only patients Cl II pattern to standardize the sample and allow

future comparisons with other facial patterns.

According to the latest practice parameters of the American Academy of Sleep
Medicine, *° (AASM) an oral appliance is indicated in patients with mild to moderate OSA
who prefer an oral appliance to CPAP, we agree with that based on the results found in our
research and added that the AMAD in generally, are well tolerated and further reduction in
AHI, confirmed by polysomnography performed without and with the use of device. The use
of AMAD can eliminate and /or reduce snoring and AHI increasing the volume of airway.
Treatment with this device can be an effective method for treatment for mild and moderate
OSAS, and may be used in patients with severerity OSA patients when they are intolerants of
CPAP use, but requires strict due to individual differences in response to this therapy with the

use of polysomnography test.
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DISCUSSAO

4. DISCUSSAO GERAL:

A Sindrome da Apnéia Obstrutiva do Sono (SAOS) ¢ uma doenga cronica, que muitas
vezes requer cuidados ao longo da vida. O CPAP ¢ uma opg¢do de tratamento bem
estabelecido para pacientes com SAOS grave, mas tem sido relatado que 5% a 50% destes
pacientes sdo intolerantes ao seu uso ou descontinuam o uso do aparelho dentro da primeira
semana. O equipamento ¢ relativamente volumoso, barulhento, e exige eletricidade. Alguns
pacientes queixam-se de efeitos colaterais preocupantes, incluindo transtornos e desconforto,

ma adaptacio da mascara, claustrofobia, e problemas nasais ***'.

Ja o dispositivo de avango mandibular representa uma alternativa de tratamento, sendo
desenhados para aumentar o tamanho da via aérea superior e reduzir a ocorréncia de apnéia,
hipoapnéia, e ronco em pacientes com OSA * . Os aparelhos intra-orais costumam ser mais
facilmente tolerados que o CPAP, mas menos efetivos para reducdo dos indices de apnéia e

hipoapnéia (AHI) '®"7.

A resisténcia do fluxo de ar ndo ¢ apenas relacionado com o tamanho do via aérea,
mas também com a sua forma. Uma pesquisa com o uso de exames tomograficos estabeleceu

uma correlagio entre o tamanho do espaco aéreo e do padrio facial *°. Mayer & Meier-Ewert



3! em uma amostra de 30 pacientes relataram que 70% dos pacientes tinham um padréo facial
classe II, Esses pacientes tinham uma mandibula naturalmente reduzida, e os aumentos
correspondentes na sobremordida tem um maior risco de desenvolver a SAOS. Por esta razao,
nos escolhemos como critério de inclusdo somente pacientes classe II para padronizar e
homogenizar a amostra, permitindo futuras comparagdes com outros padroes faciais, uma vez

que boa parte das pesquisas nao agrupam os pacientes quanto ao padrao facial.

Haskell et al. *? relataram que a area de maior estreitamento da faringe pode mover-se
para qualquer regido superior ou inferior, descorrendo ainda que no tratamento da SAOS ¢
mais importante obter um maior aumento na regido mais constrita que um aumento do volume
total da faringe. Corroboramos com os autores, uma vez que os nossos resultados sustentam
esta afirmagdo, pois tivemos um aumento no volume total da faringe, porém nao
estatisticamente significante CT1 (13.393-15.948 mm3 aumento de 19.07%), mas observamos
um aumento estatisticamente significante em areas constritas observadas em CT2 (média de
5,81 para 7,71 mm aumento de 32.7%), CT3 (17,3 mm para 22,33 mm aumento de 29.07%) e
CT4 (79,77 para 119,38 aumento de 49.65%) (Tabela 3), e os valores individuais da sec¢dao
mais constrita da faringe, que sem o dispositivo as areas variaram de 30,5 -214,3 mm?2 e, com
a utilizacdo do dispositivo apresentaram um aumento estatisticamente significativo com
valores variando entre 44 - 274,5 mm2 (figura 5). Nao apenas o aumento das areas de maior
constricdo pode ser observada, mas também os deslocamentos destas constrigdes em alguns

casos (figura 6).
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A diminui¢ao das variaveis AH total, AHI e AI (Tablel) foram estatisticamente
significantes comprovando a eficacia do AMAD. A diminuicao da variavel Al e aumento da
variavel HI, provavelmente estdo relacionadas com as situagdes em que as apnéias

identificadas na polisonografia com o uso do AMAD transformaram-se em hipoapnéias.

Estudos avaliando a eficacia do MAD mostram uma variedade de forma para
determinar as taxas de sucesso no tratamento de pacientes com OSA. A maior parte dos
estudos usam um dos dois critérios, mais que 50% de reducdo do AHI e AHI final < 5

(resposta 6tima) ou 50 % de redugio de AHI e AHI final de < 10 (boa resposta) .

Na nossa amostra 60% dos pacientes apresentaram uma otima resposta obtendo uma
resolugdo total da OSA e outros 40% obtiveram insucesso segundo os critérios estabelecidos,
embora pode ser observado no grafico (Figure 2) uma diminuicao significativa do AHI dos
pacientes, reclassificando 2 pacientes com OSA severa em um paciente com OSA moderado e
outro em OSA leve, permanecendo 2 pacientes com OSA moderada, de qualquer forma ndo
consideramos como insucesso total, uma vez que obtivemos uma reducao do AIH e uma
diminui¢io importante das queixas dos pacientes. Usando os mesmos critérios Milano et al.**
em uma amostra de 42 pacientes obteve 40% de otimas respostas e 50% de boas respostas
com o uso do MAD. Os estudos de revisao sistematica incluem na sua maioria pacientes com
OSA leve ou moderada, mas alguns estudos incluem pacientes com OSA severa. A eficiéncia

do MAD no controle da OSA considerando tratamentos com sucesso quando obtido um AHI

<10 foi de 52% segundo uma revisdo sistematica de 87 artigos >°.
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Os resultados deste trabalho demonstram que o uso do MAD aumenta a via aérea, e
pode ser utilizado como escolha para o tratamento de individuos que ndo toleram o uso do
CPAP, ou que nao desejam se submeter a uma cirurgia para tratamento da OSA. O mesmo
permite um aumento significativo nas variaveis dimensao antero-posterior, dimensao lateral
da regido de maior constrigdo da faringe, e area de maior constricdo da faringe como ja
demonstrado nos resultados. Os exames de teleradiografia e CT se mostraram eficazes para
avaliar a resposta ao tratamento com o MAD, mas também podem e devem ser utilizadas
previamente a instalacdo do dispositivo para determinar se o paciente se beneficiaria com o
seu uso, uma vez o mesmo pode simular o avango da mandibula, podendo o profissional

observar se os aumentos das areas faringeanas estudadas ocorerrao.

Noés ndo sugerimos com este estudo que os melhores resultados sdo obtidos com o uso
dos MADs, mas que bons resultados podem ser obtidos com ele, € que mais importante que os
aumentos faringianos sdao os aumentos e deslocamentos das areas de maior constrigao,

alterando a paténcia da faringe em pacientes padrao facial classe II.
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CONCLUSOES

5. CONCLUSOES:

A avaliagdo da via area faringiana com o uso de dispositivo de avango mandibular, e

os resultados polissonograficos encontrados neste trabalho permitem as seguintes conclusoes:

1- A telerradiografia e a tomografia computadorizada sdo métodos eficientes para
evoluir o progresso do tratamento, e deve ser usado previamente a instalacdo do AMAD para
determinar se o paciente tera beneficio com o seu uso, uma vez que ele pode simular o avango

mandibular.

2- As alteragdes mais importantes com o uso do AMAD sdo os deslocamentos e
aumentos das regides de maior constricdo, alterando a paténcia da faringe de pacientes padrao

facial classe 1I.

3- Os AMAD no geral promovem a redugcdo do indice de apnea e hipopnéia
comprovada pelo exame polissonografico realizado sem e com o uso do aparelho, e podem

eliminar e/ou reduzir o ronco € a apnéia, e aumentar o volume das via aéreas respiratorias.



4- O tratamento com este dispositivo pode ser um método eficaz para o tratamento de
SAOS leve e moderada, podendo ainda, ser utilizado em pacientes com quadro severo
de apnea, quando estes sdao intolerantes ao uso do CPAP, mas exige um
acompanhamento estrito com o uso da polissonografia, devido a diferencas individuais na

resposta a essa terapia.
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ANEXOS

Anexo A: Copia do protocolo CEP 11/05572 do projeto sob o titulo: “Avaliagdo da via aérea
faringeana com o uso de dispositivo de avango mandibular em pacientes roncopatas: analise
dos resultados por exames de imagem e polissonografia”

g ontific nivarsidade Catoli Rit e do Su
‘o Paontificia Universidade Catdlica do Rio Grande do
. PRO-AEITORIA DE FESDINSA B POS-GRLADLA o
el CORITE DE ETICA EM PESGLISS
T

OF.CEP-451,12 Parto Alegre, 07 de mailo de 2012

Senhor Pesguisador,

O Comité de Etica em Pesquisa da PUCRS apraciou & aprowou
S2y protocolo de pesquisa registro CEP 11705572 intitulado “Avaliacao
da via aerea faringiana com o uso de dispositive de avanco
mandibular em pacientes roncopatas: analise dos resultados por
exames de imagem e polissonografia®.

Salientamos que seu estudo pode ser inkciado a partir desta

Jata
(s relatorios parciais e final deverdo ser encaminbados a este
1 5_
AbEnCasameante,
'y | /
Y B [ 4 iyl
| I.L ! { I . LW § { LTI |
Prof. Dr. Rodolfo Herberto Schneider

Coordenador do CEP-PUCRS

[ma. Sr.

Praf. Rogerio Belle dge Oliveira

FO

Mesta Universidade

Camipus Central
]_}LIC Rea, [pErangs, GES - Fpnder ~ CEF 90651 0- 000
Sk 314 - Fodd Fa: [31] 3X20-3345
Bl CRpETET LY
i e

WA LTS
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Anexo B: Exemplo do termo de consentimento livre e esclarecido assinado pelos pacientes da

amostra.

"'_,..-"'

AMNEXO 1

CONVITE A FPARTICTFACAD DE PES(LUISA
(PACIENTE RUOMNCOPATA)

Praasde pasianle reaboo umo pesgulss fo poog o e el yraduaclio ca Fonorios
Uriversidade Candlica do Rie Grande do Sul (Doutorade em Odontodogia), ands
Pacientes ouUE MOMQUem, & que apresentam wum distdrbic do song cRarmedo
sinlruens cla apndie e hipoapndia obstaubng o sono realizam alguns exames como
polissergralie, exames de imagem pars avaliachs da sua via séres, = maoldes da
boca pars confecclo da wm dispositivo orall Que wiss a reducio ou climinacha da
ronco. Apds & constaacio clinkca da reduglic oo ebminacio do ronca ceen @ uso do
dispositive oral, G2 pacientes deverdo repelir os exames de imagem e oa
polissoncarafia pars awvalar as modificagdes bransibdrias da vis sdres, Se wock
desejs participar desta pesquiss deverd assinar o ferma de consentimento Bere &
esOarecimEnio que apresenta maiores informaiies ds pesquiss ahnsiza,

Thulo da pesquisa: Awpiscso da Wi Adma Fangians com o Uso de Depostivo de
Auargo Mardibular em Pacisnies Roncopaas Andlss dos resylados por Sarmes oF imagem
0 pelssonogmia

L A justificativa e objetivos da pesquisa.

Vool apresenta um distlebin de sono chamads de sindrome da apnéla ¢ hipoaprbia
obstrutiva do soma, Este problema kwa a um quadro de ronco & auments as
charces d@ [er infarto agudo do miccdrida, hipertencio, soncddnsia diurna, =bc.
Warios =50 oz tipos da tratamenta, Este trabalhe viss canfeccionar um apareifs ceal
para uso durants & sonG Que Promove um avanco Empondrio da mandibula, & por
canssiidncia permie uma maicr passagem de ar na farings, seduzndo ou
aliminandoa o ronco. O objedive deste trabalbo & avaliar alrawes de exames de
imagem gual & o aumerto de wolume da faringe promovide pelo apaneihe
Demparando esiet dados com pacientos nds Foncsdanes,

Il 05 procedimentos a sarem olilizsdos

Elhl-ﬁ'} do dispasitive reposicionador mandibular provawelmente il premover uma
eracha ne respiracio aumrmntands & passagem de ar, Mt para §ise iS50 aoara o
aparelho deve sar regulsda no consultirio do pesquisadar abé determinar gual & a
regulagemn para 9 seu <aso. Opds determinar o melbor resulado, ool deverd
realizar novos exames de imagen & palissonografia do sona cam o uss do apareiho
FRATE COATI pEAr DO O A insials para estudar as alleraies da fannge.

IIT. 05 descanlorios ou riscos esperades

Enierdd que o mposicionador mandibular § um degpoertien gus dees Sor ulliEans serkeerre an
ofi@ntacies dA pesguEs, B O LOU LSO Ao Beameln problemas SNcionais ou dandd minha
sadde cas0 weARE 8 desistr do Malamente. Fossiveis recos merenies a0 iralamania
ENCONFDm-52 N NE30 FEkolucic 40 ronco ou apneia, aleragies da fonegchs

2
. = b

§
_.l
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IV, 0% benefidcs gue se pode abber:

0= benaficics gque se pode abter com o usa da aparsiho & a resolucic ou dimiruigha
ca roncopatia & aprsdia chstrutive do sono,

¥. Os procedementos alternativos que possam ser vantajosos

0 estuda ird identificar a necessidads de outios (retamentos, cass isle ceorra wied
cord angaminhass pars Eedaevele wam eapeciaiing, o gue ndo Far pame da
[T

V1. Garangia de resposta a qualguer pergunia

Tenre garastia por parte do Pecguirator db FRSPOELE 8 qualouer pargunts que venta swigir em
fuakiuer momanis. Case River nowvas pargunlas schoe eEe estudo, possa chamar
Harcus Woltmann no telefone 47 30419090, Para auialguer pergunta sabee os meus
direiftns coms participante deste estydo ou sg pENGa que ful prejudicadsa pels minha
Participagde, posso chamar Prof.Dr.Rogséria Belle de Olivaira, assim comsa amirar &m
cantato com o CER-PUCRS (Comité de Etica em Pesquisa da PUCAS) pels befsfone
[1)320-2385 para qualguer esclarecmento, & posso se nde theer condicies
financairas, gu assim desejar realizar a oo & cobrar 205 membros da [ TLTH

VIL. Liberdade de abandonar a pesquisa sem prejulzo para si

Esiows cianié de que posso @ quaslquer TTRCATHENTC) (il ndo fazer mais parle desla pesguisa &
U ndo ROV e me 20 mis ialamento cu a minha pessos

WILL, Garantia de privacidade i

Estou cienbe sem pejulzo sgum a minha individunlidsde gud poius garantia de sigik
quanioa mhhmnmmmﬂnﬁndmumpmquq
ﬂmmulmmﬂhmmmmmuwmnm B Que 06 resulados desta
pesquiss podardio ser publicodos o Baniddicos, 1MIDS & Maruat espsciiioss da &es de sands
preservando minha idelidsde.

i '}

Eu, ..f;!‘.'.?'.ﬂ'.r..'.l':.:.'.‘.-._.-ﬂ’.‘.'fﬂ. L-’....f‘.h'ﬁ.l.‘f I{pacente  ou  resporsdvel]  fui
inferrnade dos cbjetivas da pesquisa acims de maneira clara & detsthacs. Receb
niormagio & respaito do tratsments recebido = esclared minkas dividas, Sai que
em gualjuer momento poderel solictar novas infermacdes ¢ med®icar minha
cecisha se asHm eu 0 desejar, O Or. Marcus Woltmann certificou-me de que todas
06 dados desta pesquisa referentes a minha pessoa serf confidendais, bem oo
o 1eu tratamerite nbo serd modificada em recio desta pesquisa e terel Eherdade de
retirar mew consentiments de parbicipacio na pesquisa, face 3 estas irformacies.

DL Compromisss com infarmaci atuplizads do estuda
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8] m-:r.lln_-:l-nr A%EUME COMPproMIsse com O paciente de lhe deeuigar os sews
gsultﬂ-ns individusis =e amsim el desejar. @ o8 resultsdos da pesqUbsa COMa
o

X, Disponibilidade de tratamento cdontoldgico e indenizaglio em cases da danos

O pasgquisader g disporibilza a tratar @ cobrie qualguer dana pmrrm-h;In Pl usa
oo dispesitieg durants o perisdo indsbanmisads,

@qw recali copia do pre Terma de l:qn-o-fjmm.
) ohl ) 4 g a5 Ho e o™ 001,201
:thm:m | g : £ OSyofublad

be H_f Mame do Pacente Data

)

_Marcus Waoltmann___ g%;"j.fﬂ
Nome do Pesquisador

... _PRogeric B Davelira

hsdinatyFa do Pesquisadar Mame do Pesquisador "T:i;f_
3

Este formuldeic fal lido pars JIH-'E-‘LE Fi ﬁﬁ-?rdfr inome  do

pacianta) em §

T

PAunSrll ata) pelo _ gtoncom e Rt (nome o pesquissdar)

Iﬂl‘.l-ﬂl'lt-l:lﬂ.l

wskave presenbe. F
a

]
g of, i
Mg de Testamunha Data
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Anexo C: Carta de aprovacio da Comissdo Cientifica e de Etica da Faculdade de Odontologia
da PUCRS.

.= Comissdo Cientifica e de Etica
t Faculdade da Odontologia da PUCRS

Porto Alegre 18 de  Maioc de 2011
O Projeto de: Tese

Protocolada sob n®: o211

Intitulado: Avaliagio da via adrea faringiang com o uso de
reposicienador mandibular em pacientes roncopatas: andlise
dos resultidos por exames de imagem ¢ software 300

Pesquisador Responsdvel: Prof. Dr. Rogério Belle de Oliveira
Pesquisadores Associades Marcus Woltmann
Nivel: Tesea J Doutorado

Foi aprovade pela Comisséo Cientifica e de Etica da Facaldade de Odontologia da PUCES
em & de Muio de 2000

Exte frOreEls deverd ser imedictamente encaminiadn ao CEP/PLCRS

K.J':"»-..-L.,"J_ —1.9-6"5_
Profa. Dra. Ana Maria Spohr
Prasidente da Comissdo Cientifica e de Efica da
Faculdade de Odontologia da PUCRS

Aw, [piranga, 6681, Prédie 06 sals 200 FomePax: {511 3320-3538
Posto Alegre MRS — Brasil —Cx. Postal: | 43% P T -
ol 10000
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