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RESUMO

TORRES, Rafaela de Oliveira Condi¢cfes bucais e metabdlitos salivares de
pacientes com mucopolissacaridose. Rio de Janeiro, 2018. Dissertacédo (Mestrado
em Odontologia — Area de concentracdo: Odontopediatria) — Faculdade de
Odontologia, Universidade Federal do Rio de Janeiro, Rio de Janeiro, 2018.

Mucopolissacaridose (MPS) é uma doenca genética hereditaria causada pela
deficiéncia de enzimas lisossdmicas que afetam o catabolismo de
glicosaminoglicanos, acarretando seu acumulo em diferentes 6érgaos e tecidos
causando alteracfes sistémicas e bucais. O objetivo do estudo foi avaliar e descrever
as manifestacdes bucais e caracterizar os metabdlitos salivares de pacientes com
MPS e através de relatos de caso investigar as manifestacbes presentes em
pacientes com MPS-Il com diferentes tempos de diagndstico e tratamento. Foram
selecionados pacientes de dois Centros de Referéncia em MPS no Rio de Janeiro
(Instituto de Puericultura e Pediatria Martagdo Gesteira e Instituto Fernandes
Figueira) os quais foram atendidos na Faculdade de Odontologia — UFRJ. Treze
pacientes portadores de MPS dos tipos I, Il, IV e VI foram avaliados quanto as
manifestacdes bucais (tecidos moles, relagédo oclusal, exame periodontal e dental).
Amostras salivares foram coletadas de um paciente de cada tipo de MPS e de um
paciente saudavel para caracterizacdo dos metabdlitos salivares usando
espectroscopia de Ressonancia Magnética Nuclear. Os dados foram analisados
descritivamente (SPSS 23.0) e empregados os testes Fisher e Kruskal-Wallis
(p<0,05). A amostra foi composta por 3 pacientes MPS-I, 5 MPS-Il, 1 MPS IV e 4
MPS-VI, 4 do sexo feminino e 9 masculino, com idades variando de 2-38 anos. A
média de ceo-d/CPO-D variou entre 0-5 e a macroglossia foi a manifestacdo mais
prevalente (61,5%) especialmente no tipo Il (p=0,019). O indice de sangramento
gengival variou entre os tipos de MPS (p=0,038), maior em pacientes do tipo Il. O
transpasse horizontal acentuado foi mais prevalente no tipo IV (p=0,005). Foram
observadas diferencas nos metabdlitos salivares entre os tipos de MPS em relacéo
ao paciente saudavel. As manifestacdes bucais e craniofaciais de pacientes com
MPS tipo Il com diferentes tempos de diagnéstico e tratamentos foram descritas em
dois relatos de casos. Um paciente, género masculino, 7 anos de idade com
diagnadstico intrauterino recebeu transplante de células-tronco hematopoiéticas aos 70
dias de vida. As principais manifestacdes bucais e radiograficas foram: macroglossia,
mordida cruzada posterior, apinhamento, atraso na erupcao, retencdo de dentes
deciduos, hipoplasia de esmalte, dentes posteriores com raizes curtas e alongamento
dos processos estiloides bilateralmente. No segundo relato de caso dois pacientes
portadores de MPS-II com diagnostico tardio apresentaram manifestacfes
craniofaciais e bucais acentuadas, reveladas atravées do exame tomografico e
avaliacdo da simetria através da sobreposi¢do de imagens em 3D. Foram observados
nesses pacientes: mordida aberta total, arcos dentarios expandidos, severa
hipoplasia condilar, processos coronoides aumentados além de macroglossia e
maloclusdo do tipo classe lll. Pode-se concluir que a macroglossia e o transpasse
horizontal acentuado foram associados respectivamente aos tipos de MPS 1l e VI. Ha
evidéncias da importancia do diagndstico/tratamento precoce na reducdo das
manifestagbes craniofaciais em paciente com MPS-Il. Diferencas nos metabdlitos
salivares de baixo peso molecular entre paciente saudavel e portadores de MPS
podem ser promissoras no entendimento da doenca.

Palavras chave: mucopolissacaridoses, manifestacdes bucais, saliva, metabolomica,
Espectroscopia de Ressonancia Magnética Nuclear



ABSTRACT

TORRES, Rafaela de Oliveira. Condi¢cbdes bucais e metabdlitos salivares de
pacientes com mucopolissacaridose. Rio de Janeiro, 2018. Dissertacédo (Mestrado
em Odontologia — Area de concentracdo: Odontopediatria) — Faculdade de
Odontologia, Universidade Federal do Rio de Janeiro, Rio de Janeiro, 2018.

Mucopolysaccharidosis (MPS) is a hereditary genetic disease caused by the
deficiency of lysosomal enzymes that affect the catabolism of glycosaminoglycans,
causing their accumulation in different organs and tissues causing systemic and oral
alterations. The objective of the study was to evaluate and describe oral
manifestations and to characterize the salivary metabolites of patients with MPS and
through case reports we also investigate the manifestations present in patients with
MPS-II with different moments of diagnosis and treatment. Patients were selected
from two MPS Reference Centers in Rio de Janeiro (Instituto de Puericultura e
Pediatria Martagdo Gesteira and Instituto Fernandes Figueira), which were attended
at the Faculty of Dentistry - UFRJ. Thirteen patients with MPS types |, II, IV and VI
were described of oral manifestations (soft tissue, occlusal relationship, periodontal
and dental examination). Salivary samples were collected from one patient of each
type of MPS as well as healthy ones to characterize the salivary metabolites using
Nuclear Magnetic Resonance Spectroscopy. The data were analyzed descriptively
(SPSS 23.0) and the Fisher and Kruskal-Wallis tests were used (p <0.05). The sample
consisted of 3 MPS-I, 5 MPS-II, 1 MPS IV and 4 MPS-VI, 4 females and 9 males, with
ages varying from 2-38 years. Mean of dmft / DMFT varied between 0-5 and
macroglossia was the most prevalent manifestation (61.5%), especially type Il (p =
0.019). The gingival bleeding index varied among MPS types (p = 0.038), higher in
type Il patients. The accentuated horizontal transpiration was more prevalent in type
IV (p = 0.005). Differences were observed in salivary metabolites between MPS types
in relation to the healthy patient. The oral and craniofacial manifestations of patients
with MPS type Il with different moments of diagnosis and in addition the treatment
were described in two case reports. A 7-year-old male patient with intrauterine
diagnosis received hematopoietic stem cell transplantation at 70 days of age. The
main oral and radiographic manifestations were: macroglossia, posterior crossbite,
crowding, delayed eruption, retention of deciduous teeth, enamel hypoplasia, posterior
teeth with short roots and stretching of styloid processes bilaterally. In the second
case report, two patients with MPS-II with late diagnosis showed marked craniofacial
and buccal manifestations revealed by tomographic examination and evaluation of
symmetry through the overlapping of 3D images. These patients were: total open bite,
expanded dental arches, severe condylar hypoplasia, increased coronoid processes
in addition to macroglossia and class Il malocclusion. We concluded that the
macroglossia and the accentuated horizontal transpiration were associated
respectively with the MPS Il and VI types. The importance of early diagnosis /
treatment in the reduction of craniofacial manifestations in patients with MPS-II has
been demonstrated. Differences in low molecular weight salivary metabolites between
healthy and MPS patients may be promising on understanding this disease.

Keywords: mucopolysaccharidoses, oral manifestations, saliva, metabolomics,
Nuclear Magnetic Resonance Spectroscopy
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1 INTRODUCAO

As mucopolissacaridoses (MPS) sdo um grupo de doencas de depodsito
lisossdmico causadas por defeitos genéticos que resultam na auséncia ou
deficiéncia grave de hidrolases responsaveis pela degradacdo de
glicosaminoglicanos (GAGs), resultando em seu acumulo no interior dos
lisossomos (GUVEN ET AL., 2008; LEHMAN ET AL., 2011; SARMENTO ET AL.,
2015). Existem sete tipos diferentes de MPS (I, I1, 1lI, IV, VI, VII e IX), contribuindo
para uma grande variacio nas apresentacdes clinicas (Tabela 1). E considerada
uma doenga autossOmica recessiva, com excecdo do tipo Il, que se encontra
ligado ao cromossomo X. (BACH ET AL., 1973; SARMENTO ET AL., 2015). A
prevaléncia mundial de acometimento gira em torno de 1,9 a 4,5/100.000
nascidos vivos (BAEHNER ET AL., 2005; NELSON ET AL., 2003; SARMENTO
ET AL., 2015; VIEIRA ET AL., 2008).

Tabela 1: Classificagdo das mucopolissacaridoses.

Enzima com atividade

Tipo de MPS Epdnimo deficiente
Hurler, Hurler-Scheie, . .
| . a-L-iduronidase
Scheie
Il Hunter Iduronato-sulfatase
A Sanfilippo A Sulfamidase
1B Sanfilippo B a-N-acetilglicosaminidase
Acetil-Coa; a-
lHnc Sanfilippo C glicosamiminidase
acetiltransferase
D Sanfilippo D N-acetilglicosamina 6-sulfatase
N-acetil-galactosamina 6-
IVA Morquio A sulfatase (galactose-6-
sulfatase)
IVB Morquio B B-galactosidase
N-acetilgalactosamina 4 —
VI Maroteaux Lamy sulfatase (arilsulfatase B)
VIi Sly B-glicuronidase
IX Natowicz Hialuronidase

Fonte: LEHMAN ET AL., 2011

O curso da doenca é descrito como cronico, progressivo e multissistémico
afetando os sistemas: cardiovascular, respiratorio e neurolégico. O paciente pode

apresentar as seguintes manifestacdes: opacificacdo de coérnea, problemas
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auditivos, hepatoesplenomegalia, hipertensdo, atraso do desenvolvimento
psicomotor, face grosseira e alteracbes osteomioarticulares (VIEIRA ET AL.,
2008; CHO ET AL., 2014; GIUGLIANI ET AL., 2015).

Quanto as manifestacbes bucais, tem sido descritas as seguintes
alteracdes: retencdo prolongada de dentes deciduos, dentes impactados,
microdontia, macroglossia, giroversao, diastemas, mordida aberta, mordida
cruzada, constricdo maxilar, condilos hipoplasicos, ramo mandibular curto e fossa
articular irregular, taurodontismo, cistos e hiperplasia gengival (ANTUNES ET AL.,
2013; KANTAPUTRA ET AL., 2014; SARMENTO ET AL., 2015). GUVEN (2008)
relatam reducdo dos tubulos dentinarios, defeito na juncdo amelo-dentinaria

contendo micro espacos e prismas de esmalte localizados irregularmente ().

O tratamento da MPS inclui a terapia de reposicdo enzimatica (TRE) ou
transplante de medula 6ssea (TMO) (TRAN ET AL., 2016). A terapia TRE pode
efetivamente melhorar o curso clinico dos pacientes com MPS, reduzindo as
complicacBes relacionadas ao tratamento. No entanto, o TRE ndo pode
atravessar a barreira hematoencefalica e, portanto, ndo pode melhorar os
sintomas neurologicos. Além disso, a TRE tem limitagbes e € um tratamento
continuo, o que aumenta seu custo (GIUGLIANI ET AL., 2015). O TMO substitui
as células de linhagem hematopoiética enddgena por células exdgenas
transplantadas de um doador saudavel. Estas podem migrar através da barreira
hematoencefalica e expressar enzimas lisossomiais para melhorar os sintomas
neuroldgicos, tornando o TMO vantajoso em relacdo ao TRE. No entanto, existe
uma possibilidade de mortalidade e morbidade relacionadas ao tratamento de
TMO em pacientes com MPS e a observacdo de beneficios neurolégicos reais
ainda nédo é clara (WANG ET AL., 2016).

Nas MPS os GAGs parcialmente degradados serdo armazenados nos
lisossomos e posteriormente excretados na urina. Diante da suspeita da doencga,
exames de urina podem ser solicitados primeiramente. Testes qualitativos
(cromatografia ou eletroforese), identificardo quais GAGs estdo aumentados,
direcionando a investigacao para a realizacdo de ensaios enzimaticos especificos.

Diagnostico definitivo do tipo de MPS é feito através da dosagem da atividade
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enzimatica especifica em plasma, leucécitos ou fibroblastos (SCHWARTZ ET AL.,
2001).

O diagnostico das doencas metabdlicas baseado em analise salivar esta
evoluindo e oferece uma estratégia clinica promissora, caracterizando a
associagcado entre a composicao salivar e a doenga. O uso da identificacdo de
metabolitos também pode ser uma ferramenta para melhor entender o
desenvolvimento da doenca e diferenciar individuos doentes de saudaveis
(CASTAGNOLA ET AL., 2011; ZHANG ET AL., 2012).

Desta forma, métodos como a técnica analitica espectroscopica de
ressonancia magnética nuclear (RMN) tém sido empregados para identificar e
guantificar, simultaneamente, uma ampla gama de compostos organicos de baixo
peso molecular presentes na saliva. Os metabdlitos salivares podem indicar o
estado fisiolégico ou patologico, e oferecem informacdes importantes para
identificacdo de marcadores precoces ou diferenciais, ajudando a entender a
ocorréncia e a progressdo de doencas como: carie dentéria, diabetes tipo | e
doenca renal (ZHANG ET AL., 2012; DE OLIVEIRA ET AL., 2016; ALMEIDA ET
AL., 2017).

Até o momento, as manifestacbes observadas em cada tipo de
classificacdo da MPS apresentam poucas informacdes, necessitando, portanto,
maiores estudos para avaliacdo dos tecidos moles e duros. Nao foram
encontradas na literatura consultada informagcdes sobre o perfil metabdlico da
saliva dos individuos portadores desta doenca. E altamente relevante caracterizar
estes componentes, visando futuras identificacoes das alteracdes salivares destes

pacientes.
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2 PROPOSICAO
2.1 Objetivo Geral

e Caracterizar as condi¢cdes bucais e o0s metabolitos da saliva total de

participantes com mucopolissacaridose.

2.2 Objetivos Especificos

¢ Identificar as manifestacdes bucais e craniofaciais presentes.

e Comparar o0s metabdlitos da saliva total de participantes com
mucopolissacaridose com a saliva total de individuo sem evidéncias clinicas de
doencas.

e Avaliar as manifestacbes bucais e craniofaciais de um paciente com MPS-II
diagnosticado e tratado com transplante, apés 70 dias do nascimento.

e Analisar as alteracGes craniofaciais em dois pacientes com MPS-II com
diagndstico tardio, utilizando a tomografia computadorizada em 3D. Comparar 0s

achados com os encontrados em pacientes clinicamente saudaveis.
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3 DELINHAMENTO DA PESQUISA

3.1 Desenho do Estudo

Trata-se de um estudo transversal exploratério, descritivo e analitico, visto
gue o exame clinico craniofacial e a saliva dos participantes foram obtidos em
apenas um momento para analise. Também ¢é um estudo laboratorial,
considerando que foram realizadas analises bioquimicas da saliva. Foi submetido
a apreciacdo pelo Comité de Etica em Pesquisa do Hospital Universitario
Clementino Fraga Filho (HUCFF-UFRJ) e aprovado sob o protocolo n°
56788816.1.0000.5257 (Anexo 1).

3.2 Local do Estudo

Os dados foram obtidos dos pacientes de dois Centros de Referéncia para

Diagnostico e tratamento das MPS no Municipio do Rio de Janeiro:

e Ambulatério de Genética do Instituto de Puericultura e Pediatria Martagao
Gesteira (IPPMG/UFRJ);

e Ambulatério de Genética do Instituto Fernandes Figueira (IFF/FIOCRUZ);

Foram marcadas reunides com as profissionais responsaveis pelos dois
ambulatérios, onde foram apresentados o0s objetivos e a metodologia a serem
utilizadas no estudo. As profissionais envolvidas foram receptivas a colaborar com

o estudo.

O estudo foi realizado em dois locais de acordo com sua etapa de

desenvolvimento:

e Clinica de Odontopediatria do Departamento de Odontopediatria e
Ortodontia da Faculdade de Odontologia da Universidade Federal do Rio
de Janeiro (FO/UFRJ) - Selecdo de pacientes saudaveis e coleta de dados

do paciente saudaveis e com MPS;
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e Centro Nacional de Ressonéancia Magnética Nuclear Jiri Jonas (CNRMN —
CCS/UFRJ) - Analise das amostras salivares através de ressonancia

magnética nuclear.

3.3 Selegao da Amostra

Nos sistemas de informacdo ndo ha registros disponiveis caracterizando a
populacdo acometida pela MPS, que faz parte de grupos de dificil localizagéo e
selecdo de amostras. Por isso, € dificil a obtencdo de uma amostra representativa
de individuos com a doenca na populacdo geral. Assim, optou-se por uma
amostra de conveniéncia do universo de pacientes com MPS atendidos nos locais
previamente selecionados do Municipio do Rio de Janeiro.

Para compor a amostra do estudo foram convidados dois grupos formados
por participantes com MPS (Grupo 1) e individuos clinicamente saudaveis (Grupo
2). O universo de pacientes com MPS dos dois centros de referéncia (IPPMG e
IFF) que estdo em acompanhamento é igual a 23. O Grupo 2 foi composto por
individuos clinicamente saudaveis, em tratamento na Clinica de Odontopediatria
da FO/UFRJ.

Os responsaveis e 0s participantes da pesquisa foram esclarecidos sobre o
objetivo e a metodologia da pesquisa e, aqueles que aceitaram participar de
forma voluntaria da pesquisa, assinaram o Termo de Consentimento Livre e
Esclarecido (TCLE) e o Termo de Assentimento (TA), nos quais foi utilizada uma

linguagem adequada evitando assim, quaisquer davidas (Apéndice 1).

3.3.1 Critérios de inclusédo

A selecdo dos participantes da amostra seguiu 0s seguintes critérios de
inclusao:
Grupo 1:
e Pacientes com diagnéstico estabelecido de mucopolissacaridose de ambos

0S sexos e idades variando de 2 a 38 anos;
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e Assinatura do Termo de Consentimento Livre e Esclarecido (TCLE) pelo

responsavel e Termo de Assentimento (TA) pelo participante, quando apto.

Grupo 2:
¢ Individuos sem evidéncia clinica de alteracao sistémica;
e Assinatura do Termo de Consentimento Livre e Esclarecido pelo

responsavel e Termo de Assentimento pelo participante.

3.3.2 Critérios de exclusao

Grupo 1:
e Pacientes debilitados;
e Auséncia de assinatura do TCLE e Termo de Assentimento;

e Uso de aparelho ortodéntico

Grupo 2:
e Auséncia de assinatura do TCLE e Termo de Assentimento;

e Uso de aparelho ortoddntico

3.4 Coleta de Dados

Foi realizada pelo pesquisador (ROT) entrevista na Clinica de
Odontopediatria da FO com os responsaveis de ambos 0s grupos. As perguntas
visaram coletar os seguintes dados: identificacao, habitos alimentares, habitos de
higiene bucal, histéria odontolégica e nivel socioeconémico das familias
(Apéndice 2).

Os prontuéarios médicos dos pacientes do Grupo 1 foram consultados com
objetivo de colher informacdes clinicas e histérico médico dos mesmos
(ocorréncia de mucopolissacaridose na familia, idade do diagnéstico da doenca,
reposicdo enzimatica e ocorréncia de complicacdes relacionadas a doenca).

Todas as informagdes foram registradas em formulario individual (Apéndice 2).
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3.5 Coleta Salivar

Para a realizacdo da coleta salivar foi solicitado aos participantes da
pesquisa que fizessem um jejum de 1 hora previamente a coleta. Esta foi
realizada na clinica de Odontopediatria, com o participante sentado de maneira
confortdvel em um angulo de 90°, em um ambiente refrigerado e iluminado. A
coleta foi realizada com auxilio de um tubo do tipo Falcon, que foi entregue pela
pesquisadora ao participante, onde o mesmo foi instruido a expectorar por 2
minutos no mesmo. A amostra salivar coletada foi colocada em um tubo do tipo
Eppendorf® com a identificagdo do participante da amostra e acondicionado em
isopor com gelo por, no maximo de 2 horas, até o processamento e

armazenamento.

3.6 Exame intra-bucal

Feita a coleta salivar, a pesquisadora conduziu o exame intra-bucal
utilizando espelho bucal e refletor de luz. Previamente foi realizada calibracdo
(intra-examinador e intre-examinador). Em um formulario foram registradas as
alteragbes em tecidos moles (WHO, 2013), indice de placa O’Leary (O’Leary,
1972) e periodontal (WHO, 2013), indice de céarie ceo-d/CPO-D (WHO, 2013),
trauma dental (WHO, 2013) e anomalias dentarias (dente conoide, agenesia e
outros). Concluido o exame intra-bucal, foi entregue aos responsaveis pelos
participantes do estudo, um kit contendo escova dental e dentifricio fluoretado,

além de instrucdo para higiene bucal adequada e individualizada (Apéndice 2).

Os dados relacionados a presenca de problemas oclusais foram baseados
nos seguintes critérios: classificacdo de Angle (Classe I, Il e Ill) apinhamento
dentario, giroversao, alteracdes de trespasse horizontal (normal, aumentado,
diminuido e negativo), trespasse vertical (normal, aumentado-mordida profunda,
diminuido, negativo e topo a topo), mordida cruzada (posterior e anterior),
mordida aberta e atresia dos arcos. Quando pelo menos uma condicdo for
diagnosticada, o examinado foi classificado com algum problema oclusal (WHO,
2013) (Apéndice 3). Os dados clinicos de 13 pacientes saudaveis serdo

analisados em estudos comparativos no futuro.
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Os pacientes que necessitaram de tratamento restaurador odontologico
foram agendados para tratamento na Clinica de Odontopediatria. Caso houvesse
a presenca de alguma alteracao de tecidos moles que indicasse a necessidade de

bidpsia, a mesma seria realizada no mesmo setor.

Apdés o0 exame intra-bucal, os participantes do grupo 1 realizaram os
exames de imagem (tomografia computadorizada; radiografias periapicais e
interproximais em casos de necessidade), no Setor de Radiologia da FO/UFRJ.

Fotografias faciais e intra-bucais também foram realizadas.

o Andlise Facial

Utilizando-se o programa ITK-Snap, segmentacdes 3D foram
construidas a partir das tomografias de feixe conico obtidas dos pacientes do
grupo 1. Em seguida, foram gerados modelos 3D e os modelos de superficie
foram orientados em um sistema de coordenadas no programa 3D Slicer. As
imagens foram espelhadas e a imagem espelhada foi superposta sobre a original
utilizando-se estruturas estaveis na base do cranio, bem como superposicées
regionais também foram realizadas tendo como referéncia estruturas estaveis na
maxila e mandibula. A simetria entre os lados direito e esquerdo foi avaliada e
foram calculadas as diferencas nos trés planos do espaco (X, y, z) (RUELLAS ET
AL., 2016).

3.7 Processamento e Armazenamento das Amostras Salivares

Apoés a coleta salivar a amostra, foi acrescido o conservante azida sédica
(6 uL) e a amostra centrifugada a 10.000 x g a 4° C por 60 minutos (Cientec, CT-
15000R, Brasil) para a remocdo dos debris celulares no Laboratério
Multidisciplinar do Departamento de Odontopediatria da Faculdade de
Odontologia - UFRJ. Logo apés, o sobrenadante das amostras salivares foi
transferido em aliquotas de 500 pL para tubos plasticos do tipo Eppendorf®,
identificados e armazenados a -80°C até o momento da analise bioquimica por
RMN (SILWOOD, LYNCH ET AL., 2002) no Centro Nacional de Ressonéncia
Magnética Nuclear Jiri Jonas — CCS/UFRJ.
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3.8 Andlise por Ressonancia Magnética Nuclear (RMN)

Espectros de RMN foram adquiridos usando espectrometro de RMN 500
MHz (Bruker Biospin, Rheinstetten, Germany) a 25°C (PIOTTO ET AL., 1992,
SILWOOD ET AL., 2002; BERTRAM ET AL., 2009). Foi preparada uma amostra
representativa de cada tipo de MPS e de um paciente clinicamente saudavel, com
500 pL de sobrenadante salivar, 100 pL buffer (pH 7.0) de fosfato de sédio
(contendo 60 pL de agua deionizada (D20; Cambridge Isotope Laboratories Inc.,
USA) e 10 pL de 20 mM 4,4-dimethyl-4-silapentane-1-sulfonic acido (DSS; Sigma-
Aldrich, Milwaukee, USA)).

Foi utilizado a sequéncia de pulso ZGESGP para aquisi¢cdo do espectro de
uma dimensao (1D) tendo supressao de agua com filtro CPMG. Para experimento
2D a técnica H-'H-TOCSY foi realizada para confirmacdo do assinalamento e

avaliacdo de ambiguidades.

As demais amostras serao analisadas em estudos futuros.

3.9 Andlise Estatistica

Os dados obtidos através da entrevista e exame intra-bucal, tais como
idade, manifestacfes bucais, resultados do indice ceo-d/CPO-D, foram incluidos e
processados no programa estatistico SPSS 23.0 (SPSS Inc, MN, USA). Os testes
Exato de Fisher e Kruskal-Wallis foram empregados com nivel de significancia de
5% (p < 0,05) e determinadas as frequéncias absoluta e relativa, bem como a
média e o desvio padrdo. Foi utilizado o teste Kappa para obter o nivel de

concordancia intraexaminador e interexaminador.

Os assinalamentos dos metabdlitos foram realizados com base no
protocolo recomendado por (SILWOOD ET AL., 2002) e o banco de dados Human
Metabolome Database (http://www.hmdb.ca/).
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4 DESENVOLVIMENTO DA PESQUISA

4.1 Artigo 1. Oral manifestations and salivary metabolites in patients with

mucopolysaccharidosis

4.2 Artigo 2: Oral and craniofacial manifestations in a Hunter syndrome
patient with hematopoietic stem cell transplantation: A case report
Artigo publicado na revista Special Care in Dentistry (DOI: 10.1111/scd.12260).

4.3 Artigo 3: 3D dental and craniofacial manifestations in patients with late

diagnosis of mucopolysaccharidosis type Il: cases report
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Abstract

The aim of this study was to describe the oral manifestations and salivary
metabolites of patients with different types (I, I, 1V, and VI) of
mucopolysscharidosis (MPS). A total of 13 patients were evaluated for oral health
and manifestations (soft tissue, occlusion relationship, periodontal and dental
examination). The sample consisted of 3 MPS-I, 5 MPS-II, 1 MPS-IV, 4 MPS-VI, 9
males and 4 females with ages ranging from 2-38 years. Saliva samples were
collected from one patient of each MPS type and from 1 healthy patient to perform
a salivary metabolite characterization using Nuclear Magnetic Resonance (NMR)
spectroscopy in a Bruker 500 spectrometer. Clinical data were analyzed
descriptively with the software SPSS 23.0. Associations and correlations between
the study variables with the types of MPS were tested (Fisher’s exact and Kruskal-
Wallis) (p<0.05). The median dmft/DMFT ranged from 0-5 and macroglossia was
the most prevalent manifestation (61.5%) particularly in MPS-II patients (p=
0.019). Gingival bleeding was distributed differently among the MPS-types
(p=0.038), higher in MPS-Il patients. Increased overjet was more prevalent in
MPS-VI patients (p=0.005). It was found difference in some metabolites among the
MPS types and between those and the health patient salivary profiles. Different
oral manifestations were associated mainly with MPS 1l and VI types; and salivary
low molecular weight NMR-based differences were promising for the
understanding of the metabolic pathways of MPS disease.

Keywords: Mucopolysaccharidosis, oral manifestations, craniofacial
abnormalities, malocclusions, saliva, NMR
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Introduction

The mucopolysaccharidoses (MPS) are a rare group of inherited lysosomal
storage disorders caused by genetic defects that result in the absence or severe
deficiency of lysosomal hydrolases which are responsible for the degradation of
glycosaminoglycans (GAGs) (SARMENTO ET AL., 2015). There are seven
different MPS disorders (1, II, Ill, IV, VI, VII e IX) and an overall incidence of 1.9 a
4.5/100.000 live births have been estimated although the actual incidence of MPS
in Brazil is unknown (VIEIRA ET AL., 2008). MPS are autosomal recessive
conditions, except for MPS-Il in which the pattern is X-linked recessive mode
(VIEIRA ET AL., 2008).

The abnormal accumulation of GAGs results in dysfunction of multiple
organs affecting the cardiovascular, respiratory, gastrointestinal, skeletal, and
central nervous system. Children often present respiratory infections, otitis media
with hearing loss, hepatosplenomegaly, joint stiffness, limited function/contracture,
and cognitive/behavior problems (GIUGLIANI ET AL., 2014). Oral -cavity
complications include macroglossia, malocclusion (anterior open bite,
anterior/posterior cross bite), limited mouth opening, impacted teeth and delayed
dental eruption (ANTUNES ET AL., 2013, GIUGLIANI ET AL., 2014, TORRES ET
AL., 2018).

Salivary research is a growing area due to presence of high metabolic
information of systemic and oral condition as well as the easiness and painless
during collection. Thus, alteration in salivary metabolites can be a key for early
detection and also for monitoring systemic disorders (DE OLIVEIRA ET AL., 2016;
ALMEIDA ET AL., 2017). Few studies evaluated and described the oral
characteristics of MPS patients (ANTUNES ET AL., 2013, RIBEIRO ET AL.,
2015), however, the salivary metabolic features remain unknown. Then, the aim of
this study was to describe the oral manifestations and to investigate the salivary
low molecular weight metabolites of patients with different types of

mucopolysscharidosis.
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Methodology

This is an observational, cross-sectional study of a group of patients with
MPS described as a case series, which was submitted and approved by the local
Ethics Committee (56788816.1.0000.5257).

Participants

From a total of 23 patients with different types of MPS (I, Il, IV, VI) attending
two referral centers for MPS in Rio de Janeiro, Brazil (Instituto de Puericultura e
Pediatria Martagao Gesteira (IPPMG) and Instituto Fernandes Figueira (IFF)), 13
patients with MPS were selected. Patients severely affected by the MPS
symptoms were excluded from the study (n=10). The diagnosis of MPS was
confirmed by genetic test and established by the medical team. These patients
attending from December 2016 to October 2017 were referred to the Department
of Pediatric Dentistry of Universidade Federal do Rio de Janeiro for oral and dental
clinical evaluation. Informed consents were obtained from all participants or child's

legal guardian, prior to study initiation.

Data Collection Instruments

A single pediatric dentist (ROT) evaluated all the enrolled patients in this
study. The examiner was previously trained and calibrated for Kappa intra (KIA)
and interexaminer (KIE): malocclusion (KIA=0.999 and KIE=0.900); caries (KIA
and KIE= 0.998) and periodontal diseases (KIA=0.942 and KIE=0.934).

Anamnesis included: patient identification; medical and dental history; oral
hygiene and dietary habits; and socioeconomic index — IBGE (Instituto Brasileiro
de Geografia e Estatistica) (ABEP, 2014).

Clinical evaluation involved soft tissue, occlusion relationship (Moyers,
1988), oral hygiene level (Plaque Control Record - O’Leary, 1972), periodontal
examination (Gingival Bleeding Index, WHO, 2013) and dental examination-
DMFT/dmft index (WHO, 2013). Gingival, dental treatment and preventive

measurements were provided for all patients.
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Saliva sample collection

Unstimulated whole saliva was collected previously to the oral examination,
from one representative patient of each MPS types I, Il, IV and VI and from one
systemic and oral healthy patient. For saliva sample collection, participants were
required to expectorate saliva into a plastic universal tube with sodium azide (6 pl)
immersed on ice. They were asked to refrain from oral activities for one hour prior
to saliva collection, which was done between 7:30 — 9:00 a.m. The samples were
centrifuged at 10.000 x g for 60 min at 4°C, and the supernatants (500ul) were
stored at -80°C until NMR analyses.

Sample preparation and Nuclear Magnetic Resonance (NMR)

measurements

'H-NMR spectra were acquired using a 500MHz Avance Ill spectrometer
(Bruker Biospin, Rheinstetten, Germany) at 25 °C. Saliva samples were prepared
by mixing 500 pL of saliva supernatant, 100 pL buffer sodium phosphate (pH 7.0)
(containing 60 uL of deuterated water (D20; Cambridge Isotope Laboratories Inc.,
USA) and 10 pL of 20 mM 4,4-dimethyl-4-silapentane-1-sulfonic acid (DSS;
Sigma-Aldrich, Milwaukee, USA)). The CPMG pulse sequence was used for saliva
samples at 298 K with 1024 scans. After spectra acquisition, edge effects were
evaluated by overlaying all spectra using Topspin (Bruker Biospin, Rheinstetten,
Germany). The assignment strategy includes the use of the Human Metabolome
database (http://www.hmdb.ca/) (WISHART ET AL., 2007), and also previous
studies (ALMEIDA ET AL., 2017; DE OLIVEIRA ET AL., 2016).

Data analysis

Data were analyzed descriptively (including one patient with MPS-1V) and
by inferential tests with the software SPSS 23.0 (SPSS Inc., Chicago, IL, USA) for
the most representative groups (MPS |, Il and VI). First, Shapiro-Wilk revealed a
non-normal distribution of the sample and, because of this, scalar variables were

described by median and amplitude and non-parametric tests were applied. The
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association of nominal study variables were investigated by Fisher’'s exact and for
scalar and ordinal variables were used Kruskal-Wallis test. The correlations of
ordinal and dichotomous variables were performed by Spearman correlations and
Pearson was selected for scalar variables. The confidence interval was set at
95%.

Results

The sample consisted of 13 subjects (3 MPS-I, 5 MPS-II, 1 MPS-IV, 4MPS-
VI), 9 males and 4 females with ages ranging from 2-38 years old and the
diagnosis age from 0.33-22 years old, including 3 learning disability ones.
Considering the socioeconomic classification, most of the patients were in
categories B and C. Oral hygiene instructions were performed by medical doctors
(60%) and part of this group had not received any instruction at all (40%), until the

first dental appointment at the present study (Table 1 and 2).

Regarding periodontal evaluations, the gingival bleeding was distributed
differently among the MPS types (p=0.038), ranging from 20.0-100%
(median=87.5). Gingival bleeding and O’Leary Plaque indexes were higher in
MPS-II patients. Most of the patients have their teeth brush by the caregiver
(66.7%). Only 20% of them brush themselves. Permanent dentition was most
prevalent, the DMFT ranged 0-5 (median=0) and the macroglossia was the most
prevalent manifestation (61.5%) (Table 1) particularly in MPS-I1I patients (p=0.019)
(Table 2). Increased overjet was more prevalent in MPS-VI patients (p=0.005)
while class Il malocclusion was the most prevalent molar relationships (Table 2)

and 46.1% showed anterior open bite.

Figure 1 shows the intraoral frontal view of patients with different MPS
types. The MPS Il and VI patients showed: malocclusion, anterior open bite,

crowding, gingival bleeding with dental calculus and caries.

Figure 2 shows the representative NMR spectra of salivary samples from
health patient (a), patient with MPS type | (b), patient with MPS type Il (c), patient
with MPS type IV (d) and patient with MPS type VI (e). It can be observed
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increased levels of lactate, propionate, alanine and N-AC in the healthy subject in

comparison to MPS ones.

Discussion

As far es we know this is the first approach of salivary sample in MPS
patients. This study described the clinical oral manifestations and investigated the
salivary metabolic profile of patients with different types of mucopolyssacharidosis.
MPS patients presented several oral alterations and it seems that the late
diagnosis and onset of treatment may have influenced the expression of such

manifestations.

Considering the present sample, the median age of diagnosis observed was
5.1 years, which was in agreement with the literature (4.8 years) (VIEIRA ET AL.,
2008). However, for the younger patients (2-13 years) the diagnosis was
established earlier (2.6 years), showing an improvement on medical diagnosis and
patient’'s health assessment. The older patients with the latest diagnosis and
consequent delay in the onset of the treatment showed the most severe
symptoms, meanwhile the earlier diagnosed and treated, showed mild clinical, oral
and craniofacial radiographic manifestations (TORRES ET AL., 2018). Therefore,
the results reinforce the importance of early diagnosis and treatment for the

disease course.

Regarding the oral health and self-care, the patients with MPS showed low
tooth brushing frequency and many had their hygiene performed mainly by the
caregivers. Those difficulties reflected on the high prevalence of gingival bleeding
due to the presence of biofilm and dental calculus. In addition, it is important to
emphasize that this group received dental advice only from the medical time, and
both caregivers and patients had not received individualized oral hygiene
instructions according to the needs of each patient. In the literature, some reports
have already cited poor oral hygiene associated mainly with periodontal
impairment and treatment need in patients with MPS (ANTUNES ET AL., 2013,
RIBEIRO ET AL., 2015; MCGOVERN ET AL., 2010). Therefore, the present study

reassures the need of education of patients and caregivers based on special
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needs oral hygiene protocol (AAPD, 2017-2018) in order to prevent and attend this

particularly issue during the maintenance care period.

Regarding on dental caries, our sample presented lower prevalence.
However, despite of the increased risk for caries such as high sugar intake,
restricted motor coordination, mental disorder, limited dental treatment access and
poor oral hygiene, most of the patients demonstrated low caries experience, since
the dmft/DMFT was O for nine patients (69.2%). The prevalence was higher in the
primary teeth of some patients, without significant difference among the MPS
types. Furthermore, four patients showed high dmft, compared to the National
Survey mean (2.43 teeth) (SB BRAZIL, 2010). Nevertheless, some reports have
cited a great number of MPS patients with caries experience (ANTUNES ET AL.,
2013; MCGOVERN ET AL., 2010; RIBEIRO ET AL., 2015). More studies should

be done aiming the understanding of caries dynamics among MPS patients.

The investigated patients showed the common oral characteristics observed
in patients with MPS: macroglossia, dental crowding, open bite, anterior/posterior
cross-bite and tooth erupting delay, confirming Antunes et al. (2013) and Ribeiro et
al. (2015) data. However, it was relevant the identification of macroglossia as
significantly associated with MPS II, which was the most prevalent type in our
sample. Macroglossia has previously been associated with anterior open bite in
patients with MPS type IV (BROOKS ET AL., 2005). Besides, regarding open bite
vertical malocclusion, while in the healthy population, the prevalence of anterior
open bite reported was 12.1% (MACHADO ET AL., 2014), in the present MPS

sample it was 46.1%.

The main limitation of this study was the sample size. Though, MPS is a
rare genetic disease, which implies high mortality when no treatment is applied
and also shows prevalence variation among different geographic locations
(VIEIRA ET AL., 2008). Our results agreed with the findings described by Vieira et
al. (2008), in which a higher prevalence of MPS Il and VI associated with a lower
prevalence of types IV and I. On the other hand, the MPS types such as llI, VII, IX
were not observed in our study. Unfortunately, the patients with the most severe
medical alterations among the MPS patients of the referral centers could not be
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recruited for this study, due to the general conditions and/or difficulties of
accessibility to the dental clinic. However, it is important to emphasize that only
one patient of sample group had been at a dental office before, which made it
difficult to start a relationship with the dentist and the dental treatment. The
treatment planning was individualized and basically consisted on oral hygiene
prophylaxis, scaling, dental extraction and restorations, as well as the indication

for orthodontic treatment.

Although, the clinical and craniofacial oral manifestations of MPS patients
have been explored in the literature (ANTUNES ET AL., 2013; RIBEIRO ET AL.,
2015, TORRES ET AL. 2018), the salivary features and metabolic differences are
still unknown. Since, MPS is a metabolic disease; the application of metabolomics
analysis using nuclear magnetic resonance (NMR) can be promising to elucidate a
profile of different salivary metabolites. Such approach had already been
successful for the identification of metabolic salivary biomarkers in diabetes type |
children (OLIVEIRA ET AL., 2016). The preliminary results of the first scanning of
the saliva of MPS type |, IlI, IV, VI patients showed possible differences in MPS
types compared to the health patient salivary profiles. Further studies should be
done to analyze differences among the MPS types in comparison with healthy

pairs.

Conclusion

Different oral manifestations, macroglossia and increased overjet were
respectively associated with MPS types Il and VI. Salivary low molecular weight
NMR-based differences from healthy subject were promising for the understanding

of the metabolic pathways of MPS disease.
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Figure 1: Intra oral view from 3 patients with MPS: a,b) type VI and c) type Il. The patients
showing some manifestations of MPS: malocclusion, anterior open bite and dental calculus.
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Table 1: Clinical and demographic characterization of the patients with MPS.

Patient | MPS Gender Age DA L | Dentition D| D of O’Leary @ Macroglossia DC | OB | PC | Overjet
type (years) | (years) M| DMFT Pl (%)
F
T
1 [ M 9 1.80 | N M 5 5 44.4 41.6 N AMR N N | N N
2 [ M 12 400 [N P 0 0 58.3 30.2 N Class| | N N | N N
3 [ F 2 2.00 - p 0 0 68.7 43.7 N AMR N N | N N
4 Il M 7 0.33 Y M 0 0 76.9 48.1 Y Class | Y N N -
5 Il M 6 4.00 Y M 4 4 100 100.0 Y AMR Y Y N -
6 Il M 9 200 |Y M 0 0 100 100.0 Y Class N Y | N I
1]
7 Il M 23 14.00 | N P 0 0 75.0 100.0 Y Class N Y |Y -
1l
8 Il M 38 22.00 | N P 1 0 48.0 45.0 Y Class N Y |Y 0
11
9 v F 13 1.80 N P 0 0 39.3 41.9 Y Class N N N N
Il
10 \i F 7 6.00 | N M 4 4 42.1 38.1 N AMR Y N | N I
11 \i M 8 1.80 | N M 4 4 41.1 61.7 N AMR Y Y | N I
12 \i F 26 400 [N P 0 0 20.0 28.7 Y AMR N Y | N I
13 \i M 19 3.00 | N P 0 0 59.1 100.0 Y AMR Y N | N N

Note: LD —Learning disability, DA- Diagnosis’age, GBI - Gingival bleeding index, MR — molars relationship, DC — dental crowding, OB — open bite, PC-
posterior cross bite, M — Male, F — Female, p — primary dentition, m— mixed dentition, P — permanent dentition, N — normal, | — increased, AMR — absence
of molar relationship; Y- yes, N- no; IQR — Interval interquartile range.
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Table 2: Distribution of variables sample (n=12)", association (X? and Kruskall-Wallis) and
correlation (Spearman and Pearson) of each investigated according with the MPS type (p<0. 05).

% (n) MPS type CA (p- CCp-
I Il VI value) value)
Male 66,7 (2) 100.0 50.0(2) |3.11 0.208
Gender ©) (0.211) | (0.517)
Female 33,3(1) |- 50.0 (2) ) '

. : 13.5 0.57 0.142
Median of Age-years (amplitude) | 9 (10) 9 (32) (19) (0.752) | (0.643)
Median of diagnosis’ age 4 0.79 -0.142
(amplitude) 2(22) | 2167) | 3542 | 0675) | (0.644)

Yes i 60.0 i
) 4.95 0.21
Learning disability No 100.0 4((;.)0 1(()2).0 (0.084) | (0.538)
2)

40.0
Socioeconomic B 66.7.(2) (2) 25.0(1) 1.23 0.313
condition C 33.3 (1) 6((;.)0 75.0 (3) (0.539) (0.322)

. 60.0
o, e L L@ 0@ a0 s
medical team No 1?3?)'0 4(02')0 25.0 (1) (0.122) | (0.070)
Median of Age at first dental care 4.33 0.239
(amplitude) 3 | 5A4 | 56 | 115 | (0.431)

Primary 33.3(1) - -

. 60.0
Dentition Mixed 33.3(2) 3) 50.0 (2) 3.39 0.245
20.0 50.0 (0.495) | (0.444)

Permanent | 33.3 (1) (2') (26)

: . 0.74 0.121
Median of DMFT (amplitude) 0 (5) 0 (4) 2(4) (0.690) | (0.693)
Median of decayed teeth 0.23 0.141
(amplitude) 00) | 04 | 24 | g93) | (0.645)

Once day 66.7 (2) (210)0 25.0 (1)

Tooth brushing , 20.0 7.23 0.149
frequency Twiceday | 33.3(1) | 4y | 7500Q) | 104y | (0.644)
= 3 times i 60.0 i

day 3)
Patient | 33.3 (1) 4(%)0 25.0 (1)
Who brushes 40.0 2.84 0.070
patient’ teeth Caregiver 66.7 (2) (2') 75.0 (3) | (0.828) | (0.819)
20.0

Both of them

€))
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Median % Gingival bleeding Pl 58.30 | 76.90 | 41.60 (0665378) -0.552
(amplitude) 24.30) | (52.0) | 39.10) | & (0.051)
i o/ A . 41.60 100.0 49.90 4.46 -0.022
Median % O’Leary Pl (amplitude) | 555 | 555 | (71.30) | (0.108) | (0.942)
Yes : 1000 1 5552) | 7.89
. (5) -0.287
Macroglossia 1000 (0.019) (0.366)
No ' ; 50.0 (2) * '
3)
Molars Class | 1(()%0 250(1) | 1.88 | 0612
relationships (0.400) | (0.272)
Class llI - 75.0 (3)
40.0
Dental crowding ves - 2) 2006 2.10 "0.382
" 1000 | 600 | 5000 (0.350) | (0.221)
3) 3) '
Ves ] 20.0 )
Anterior cross bite (1) 01.45636 00g1876
o 1000 | 80.0 | 1000 | (0-466) | (0.886)
3) (4) (4)
40.0
Posterior cross ves i (2) 50.0(2) 2.10 -0.382
bite " 1000 | 600 | 5000 (0.350) | (0.221)
3) 3) '
Zero - 8((31')0 -
. 14.70 0.425
Overjet Normal 1(()39)'0 - 25.0 (1) | (0.005)* | (0.168)
20.0
Increased - (1) 75.0 (3)
80.0
Anterior open bite Yes _ (4) 200 0468901 83‘?’599
o 1000 | 200 | g0 ) (0.091) | (0.329)
3) 1) '

" One patient excluded from the sample/ ™ p<0.05




4.2 Artigo 2:

ORAL MANIFESTATIONS

CASE HISTORY REPORT

ABSTRACT

We described herein the oral and
craniofacial features of a 7-year-old boy,
diagnosed in utero with mucopolysac-
charidosis Il (MPS I), who was treated
with hematopoietic stem cell transplan-
tation (HSCT) at 70 days of age. The
main oral clinical findings were the
following: macroglossia, posterior cross-
bite, crowding, pointed cuspid teeth,
delayed tooth eruption, retained primary
teeth, and enamel hypoplasia. The
image examination showed: retention
eruption, posterior primary teeth with
short roots, absence of some permanent
teeth, and stretching of the stylohyoid
processes bilaterally. This patient
showed the importance of early
diagnosis and HSCT therapy in
attenuating the clinical and radiographic
oral and craniofacial manifestations of
the MPS Il patient.

KEY WORDS: mucopolysaccharido-

sis Il, Hunter syndrome, hematopoietic

stem cell transplantation, oral manifesta-
tions, craniofacial abnormalities
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Introduction

Hunter syndrome (also known as mucopolysaccharidosis II [MPS 11]) is a rare meta-
bolic disorder with an estimated incidence of 1 in 100,000 live births. The disease is
caused by deficient activity of iduronate-2-sulphatase (125), a lysosomal hydrolase
responsible for the degradation of glycosaminoglycans (GAGs). There are two forms of
MPS 1I based on the length of survival and the presence or absence of central nervous
system involvement. The spectrum of the disease ranges from mild chronic to severe
forms."? The clinical features of MPS II vary significantly from patient to patient, with
differences in the age of onset of symptoms, disease rate progression, and severity of

signs and symptoms.’

The abnormal accumulation of GAGs
results in dysfunction of multiple organs
affecting the cardiovascular, respiratory,
gastrointestinal, skeletal, and central
nervous systems. Children often present
with murmur, respiratory infections,
otitis media with hearing loss, hepatos-
plenomegaly, joint stiffness, limited
function/contracture, and cognitive/
behavior problems.* The main clinical
oral and craniofacial manifestations of
MPS patients*© are described in Table 1.

Management of MPS II includes gen-
eral clinical support with multiple
specialists, enzyme replacement therapy

© 2018 Special Care Dentistry Association and Wiley Periodicals, Inc.

DOI: 10.1111/scd. 12260

(ERT) with idursulfase, or hematopoietic
stem cell transplantation (HSCT).> HSCT
may replace endogenous hematopoietic
lineage cells with exogenous cells trans-
planted from a healthy donor, which can
migrate across the blood-brain barrier
and express lysosomal enzymes to
improve neurological symptoms, making
HSCT advantageous over ERT. However,
there is a possibility of treatment-related
mortality and morbidity from HSCT in
MPS patients, and the real neurological
benefits are still unclear.” The reason for
this modality of treatment not being con-
sidered as the best option by the medical

Spec Care Dentist XX(X) 2018 1
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Table 1. The main clinical oral and craniofacial manifestations

of MPS patients.*®

Clinical oral manifestations

Craniofacial manifestations

Macroglossia

Thick lips

Anterior open-bite

Posterior cross-bite

Diastema

Narrow and deep palate

Retention, ectopic, and supranumerary teeth
Limited mouth opening

Short mandibular ramus
Wide mandibular base
Irregular bone cortex
Malformed glenoid cavity
Condilar defect

Wide coronoid process

literature is possibly due to the scarce
data available on results and not very
good case selection until the present
moment.® There are still no published
data on oral and craniofacial manifesta-
tions of a HSCT early treated child with
the neuronopathic MPS II phenotype.
The aim of this article is to describe the
oral and craniofacial findings of a boy
diagnosed early with MPS II (4th month
of intrauterine life), 7 years after he
received HSCT treatment, showing the
importance of early diagnosis and HSCT
therapy in attenuating the clinical and
radiographic oral and craniofacial
manifestations.

Case report

A boy aged 7 years and 9 months was
brought by his mother to the Dentistry
School of the Pediatric Dental Clinic,
Federal University of Rio de Janeiro
(UFR]) with the chief complaint of
delayed tooth eruption and retained pri-
mary teeth. This report was performed
according to the CARE Statement
(CARE-Statement.org).

Medical history

The patient’s physicians based on the
patient medical records drafted this med-
ical history data.

We describe the 7-year follow-up of a
child with MPS 11 who was treated with
HSCT with umbilical cord blood cells
from a human leukocyte antigen (HLA)
nonidentical unrelated donor (match
5/6) at 70 days of age, preceded by ERT.
He was investigated prenatally due to
positive family history, as an older

2 Spec Care Dentist XX(X) 2018

brother and an uncle had been diagnosed
with Hunter syndrome, both with the
severe phenotype. 12S activity was unde-
tectable in fibroblasts of the amniotic
fluid at the 4th month of intrauterine
life. Urinary GAGs began to decrease
during ERT and reached the normal
range 3 months posttransplant. At
present, GAG levels are within the
normal range for age-matched controls.

Follow-up and development
The patient always manifested increased
general activity, and as of 3 years of age,
he demonstrated aggressive behavior.
Despite showing a benefit after introduc-
tion of the hearing aid and a decrease in
aggressiveness, hyperactive behavior is
still present.

An auditory-evoked response test
performed at 5 years was compatible
with moderate hearing loss. He began to
use a hearing device and started to speak
short phrases soon thereafter.

His most recent motor evaluation at
7 years of age disclosed adequate muscle

tone, strength, growth charts, and joint
range of motion within the normal range.
His speech development, however, has
been slower. He has no corneal clouding
or hepatosplenomegaly. His measured
intelligence quotient (IQ) is 47
(Wechsler Intelligence Scale for Children
— fourth edition (WPPSIV Wechsler,
2003)).

Clinical examination

Extra-oral examination revealed the
patient to be of average stature (1.33 m)
and high weight (39 kg). His general
appearance was average, and he was
socially adept and attending mainstream
school, although he presented cognitive
and behavioral disorders. The face did
not show the typical coarsening of facial
features observed in MPS II patients. In
addition, the hands did not show the
typical claw-like hands aspect (Figure 1).
Intraoral examination revealed thick lips
and macroglossia. The patient was in the
mixed dentition period, showing class |
malocclusion with incisor crowding,
right posterior cross-bite, retained pri-
mary teeth (primary mandibular left and
right central incisors), and ectopic erup-
tion of the following permanent teeth:
mandibular left and right central inci-
sors, mandibular left and right lateral
incisors) (Figure 2).

Furthermore, he showed poor oral
hygiene with associated marginal gingivi-
tis (Plaque Control Record — O’Leary =
48% and Gum Bleeding Index = 77%).
Clinically, the patient was caries free and
enamel hypoplasia was noticed in the
following permanent teeth: mandibular

Figure 1. Facial characteristics and hands view of the MPS |l patient, not showing the typical

coarse face or claw like hands.

Oral manifestations in MPS-II patient with HSCT
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Figure 2. Intraoral view: (a) frontal view, (b) upper view, and (c) lower view.

left and right central incisors, mandibu-
lar left and right lateral incisors,
mandibular left and right first molars,
and maxillary left and right first molars
(Figure 2). Evaluating the patient was
difficult due to his hyperactive behavior,
aggression, and reduced chair time.

Radiographic findings

A panoramic radiograph (Orthophos XG,
Sirona Dental, Germany) showed the fol-
lowing in the primary dentition: delayed
eruption, retained teeth (primary man-
dibular left and right central incisors and
primary mandibular right lateral incisor),
posterior teeth with short roots, absence
of permanent teeth: maxillary right and
left canines, and morphologic changes
(permanent mandibular left and right
canines). The patient presented an image
suggestive of an incipient caries lesion at
the face of the lower left primary molar

at the interproximal radiographs not con-
firmed clinically (Figure 3). A periapical
radiopacity related to the lower left first
molar was observed.

Tomographic findings

A concomitant computed tomography
(CT) scan was performed at the Oral
Radiology Service of the Dentistry
School/UFR]J. To analyze the obtained
volume, CS3D Imaging software
(Carestream) was used, using axial,
sagittal, coronal, oblique, and three-
dimensional (3D) reconstructions. It was
observed that the patient presented
stretching of the stylohyoid processes
bilaterally, measuring 25 mm on the right
side and 27.8 mm on the left. The other
facial anatomical structures were
compatible with the following normal
tomographic features: bony bases,
branch, coronoid process, condylar,

Figure 3. Radiographic and tomographic (using the Kodak 9500 device with the following acqui-
sition parameters: 90 kVp, 10 mA, 10.3 seconds exposure time, 0.3 mm voxel, and 18.4 cm x
20.6 cm FOV (field of view)): (a) panoramic radiography, (b and c) right and left interproximal
radiographies, (d and e) tomography lateral view showing right and left measurement of stylohy-
oid processes.

Torres et al.

paranasal sinuses, facial bones, and base
of the skull (Figure 3).

Dental management

The management of his oral condition
centered on prevention. The patient
received dental prophylaxis, oral evalua-
tion, oral hygiene instruction, dietary
counseling, and topical fluoride applica-
tion. The patient and his mother were
advised about the importance of regular
dental visits, at least every 6 months.

Discussion

The diagnostic process of MPS 11 is based
on biochemical and genetic evaluations.
Nevertheless, as an X-linked disorder, a
complete anamnesis should include the
collection of the family pedigree. The
early diagnose of mucopolisacaridosis is
very rare, since the age of onset of signs
and symptoms vary from patient to
patient. The patient’s family history
revealed that one maternal uncle and one
sibling were affected by MPS 11. When
the mother showed up pregnant at the
genetics clinic, the patient was screened
early for the possibility of MPS 1I, and
the prenatal diagnosis was made from the
assay of 12S in cultured amniocytes by
the 4th month of intrauterine life.

The disease was managed with HSCT
from unrelated umbilical cord blood at 70
days of age. This strategy has been suc-
cessful in modifying the disease course of
MPS 11 by providing sufficient enzyme
activity to slow or stop the progression of
the illness.!° However, it remains unclear
if the therapy applied early in life could
significantly reduce the progression of
neurologic alterations.!!"!2 Despite treat-
ment with HSCT, our patient still
presented some MPS 11 features: hearing
loss and cognitive/behavioral disorders.
His measured 1Q is 47, which is consid-
ered defective, while the average 1Q ranges
from 91 to 110.1> Meanwhile, his 12S
activity, general growth, and motor devel-
opment were considered normal.

Cognitive and behavioral problems
made it difficult to obtain clinical case
documentation and to provide clinical
dental care. In the literature, behavior
disorders such anxiety, hyperactivity,

Spec Care Dentist XX(X) 2018 3
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aggression, and sleep upset have been
reported.!? Neurological degeneration
was found in 23.3% of 77 South
American MPS 11 patients,'* while
Chiong et al.'” found that 91.3% of
Filipino MPS 11 patients revealed devel-
opment delay/mental disorders.

Our patients oral evaluation showed
poor oral hygiene, although no dental
caries were observed. However, the high
amount of biofilm reflected on marginal
gingivitis in several sites. The mother
reported that he only received dental
counseling, prophylaxis, and topical fluo-
ride application in the early childhood
period. Unfortunately, routine dental
attending of these patients is difficult, as
they require special care, and few profes-
sionals are so qualified.

The following oral characteristics have
also been reported for MPS II patients:
diastema, open-bite, posterior cross-bite,
narrow and deep palate, wide and flat
palate, malocclusion, retention/delayed
teeth, ectopic teeth, and thick lips.>>1¢
Our patient showed some of those fea-
tures: thick lips, macroglossia, class 1
malocclusion with incisor crowding, right
posterior cross-bite, retained primary
teeth, ectopic eruption, and enamel hypo-
plasia only on the erupted permanent
teeth. The last alteration could possibly be
associated with the medication and ther-
apy applied by the time of the initial
formation of the hard tissues of the per-
manent first molars and incisors.

The radiographic skeletal findings
seen in Hunter’s syndrome classically
include a short mandibular ramus, condy-
lar defect, wide coronoid process, wide
mandibular base, and malformed glenoid
cavity.!1® Furthermore, ectopic and
impacted teeth have also been reported.>!®
We observed stretching of the stylohyoid
processes bilaterally and ectopic/retained
teeth, while the other oral structures were
normal. Meanwhile, Barth et al.® described
the general features of the patient and
observed through the magnetic resonance
imaging (MRI) evaluation, that the spine
was normal and X-rays showed very mild
signs of dysostosis multiplex.

Considering dental condition manage-
ment, as the patient did not report a
clinical complaint, noninvasive dental care

4 Spec Care Dentist XX(X) 2018

consisting of dental prophylaxis, oral eval-
uation, oral hygiene instruction, dietary
counseling, and topical fluoride application
was adopted.*!° The hypoplastic spots
were shallow with a hard surface.
Therefore, dental restoration with resin
composite was not performed yet.
Furthermore, occlusion development
should be supervised until the eruption of
all permanent teeth. Orthodontic treatment
for the posterior cross-bite was planned, as
well as the follow-up of the periapical radi-
opacity related to the lower left first molar.

Conclusion

This patient showed the importance of
early diagnosis and HSCT therapy in
attenuating the clinical and radiographic
oral and craniofacial manifestations of
the MPS II patient. Therefore, the patient
should be continuously assessed aiming
the detection of any health impairment.
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Abstract

The objective of this study was to report the clinical evaluation results and 3D
dental and craniofacial characteristics observed in two male patients with
mucopolysaccharidosis type Il (MPS-II): Patient 1, a 23-years-old, and his uncle,
39 years old (Patient 2). The patients were evaluated clinically (soft tissue
evaluation, occlusion, periodontal and dental aspects) and by craniofacial
computerized tomography (CT), with evaluation of 3D images in ITK-Snap and 3D
Slicer® software. Mandibular 3D volumetric label maps were built from CT scans of
both patients, and compared through superimposition to a healthy patient’s
mandibular images. Clinically, the patients presented the following oral
manifestations: macroglossia, total open bite and generalized diastemas, and
were caries-free. Patient 1 showed dental calculus and bleeding at the gingival
margin (71.42%). Patient 2 showed bleeding at the gingival margin (48%), a
missing permanent maxillary left central incisor due to trauma, and impacted teeth
(permanent mandibular left and right second molars). 3D images showed wide
arches, evident antegonial notch, narrow mandibular body in the region of the
antegonial notch, bilateral severe condylar resorption and increased coronoid
processes. 3D imaging and superimpositions evidenced oral and skeletal
displacements, contributing to identifying changes in MPS-II disease in patients

with a late diagnosis.

Keywords: Mucopolysaccharidosis Il, Hunter syndrome, oral manifestations,
craniofacial abnormalities, 3D
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Introduction

Hunter syndrome, also known as mucopolysaccharidosis Il (MPS-II), is a
rare X-linked disorder with an estimated incidence of 1:100.000 live births, in
which iduronate-2-sulfatase (12S), a lysosomal hydrolase responsible for the

degradation of glycosaminoglycans (GAGS), is absent or deficient.!

The resultant accumulation of GAGs causes permanent, progressive tissue
and organ dysfunction.?? The orofacial features commonly include: midfacial third
deficiency and a convex profile of the lower facial third, enlarged lips, anterior

open bite, diastemas and macroglossia, as well as gingival enlargement.?3

Although clinical oral and radiographic manifestations of MPS-Il have
already been described,>® tomographic evaluations of the craniofacial
characteristics of patients diagnosed late with MPS are rare.* Moreover, the
advent of three-dimensional (3D) cone-beam computed tomography (CBCT) has
allowed the identification of skeletal and dental changes that could not be
identified with standard two-dimensional (2D) radiographs. 3D imaging techniques
can be used in dentistry for populational and individual assessments through
superimposition, aiming to diagnose asymmetry and quantitative/qualitative
analyses of tooth and skeletal displacements.>® Therefore, the aim of this article
was for the first time, to evaluate symmetry and proportions of the craniofacial
complex of MPS patients through mirrored and superimposed images.
Furthermore, to investigate and describe the severity of the clinical oral and
craniofacial 3D manifestations of the disorder in two patients with a late disease
diagnosis of MPS-Il, and to compare the mandibular 3D surface models of the

patients with MPS-II with a model of a healthy patient.

Case reports

This report was performed according to the CARE Statement (CARE-

Statement.org).
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Two MPS-II male patients treated with enzyme replacement therapy (ERT)
with idursulfase, nephew and uncle, were referred to the Universidad Federal of
Rio de Janeiro for dental evaluation. Both were late diagnosed for MPS I, patient
1, aged 23 years was diagnosed at 14 years of age, while patient 2, aged 39 years
old, was diagnosed at 22. The first complained with difficulty in chewing and the
latter with multiple diastemas. The patient reported that the missed permanent
maxillary left central incisor was extracted due to dental trauma. Anamnesis,
clinical examination (soft tissue evaluation, occlusion, periodontal examination and
dental examination — DMFT) and CT with evaluation of 3D images in ITK-Snap
and 3D Slicer® programs were performed for clinical diagnosis and treatment

planning purposes.

On general physical examination, patients were of short stature, showing
the typical coarsened faces observed in MPS-II patients, depressed nasal bridge
with wide nostrils and bilateral periorbital edema. Both showed claw-like hands

and stiff joints (Figure 1). Data was confirmed by the medical records.

Intra-oral examination revealed thick lips, macroglossia, permanent
dentition showing class 1ll malocclusion with multiple diastemas, flaring of the
anterior teeth and total open bite. The periodontal evaluation revealed poor oral
hygiene reflected by marginal gingivitis and dental calculus in both patients.
Patient 1 showed Plaque Control Record (PCR) — O’Leary = 100% and Gum
Bleeding Index (GBI) = 71.42% and dental calculus (Figure 2a) and patient 2
presented PCR = 45%, GBI = 48%. Both patients were caries free (DMFT = 0) and
the patient 2 presented with missing permanent maxillary left central incisor,

impacted teeth (permanent mandibular left and right second molar) (Figure 2b).

The CBCT scan was analyzed through evaluation of 3D images in ITK-
Snap and 3D Slicer® programs. Both showed total open bite, wide arches, evident
antegonial notch, narrow mandible body in the region of the antegonial notch,

bilateral severe condylar resorption and increased coronoid processes (Figure 3).

The scan and corresponding 3D models for each patient were mirrored and
superimposed over the original. Voxel-based registrations were performed using

the cranial base’ and mandible® as references for the superimpositions, with the
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goal to evaluate symmetry and proportions (Figure 4). The mandibular 3D surface
model of one patient with MPS was compared to that of a healthy patient (Figure
5).

The management of the patients included antibiotic prophylaxis, dental
calculus scraping and preventive dental care. The patients were advised of the
importance of regular dental visits. Such palliative measures were indicated, as

orthodontic-surgical management was not feasible due to the systemic conditions.

Discussion

The patients investigated showed the common oral characteristics observed
in patients with MPS-II: diastema, open bite, posterior cross-bite, narrow and deep
palate, wide and flat palate, malocclusion, retention/delayed teeth, macroglossia
and thick lips, as well as limited mouth opening.?38 However, ectopic teeth and
posterior cross-bite were not observed in neither patients, flaring of the anterior
teeth was observed and could be associated to macroglossia. Since, in the
literature the influence of forces from mastication and the actions of the lips,
cheeks, and tongue on teeth position has already been stablished!® and the

association of flaring of anterior teeth and macroglossia was previously reported?®4.

The radiographic skeletal and dental findings seen in Hunter's syndrome
classically include a short mandibular ramus, condylar defect, wide coronoid
process, wide mandibular base, malformed glenoid cavity, and ectopic and
impacted teeth.381! |n this report, the patients showed the same MPS

manifestations.

Furthermore, the craniofacial skeletal conditions of the MPS-II patients
investigated were severe and associated with difficulty in chewing; however, no
signs or symptoms of temporomandibular joint (TMJ) disorder were observed.
Anterior open bite has been associated with macroglossia®1° and hypoplastic or
underdeveloped mandibular condyles!! in MPS-VI patients. Kantaputra et al.,

(2014) observed that the young patients who received early ERT show reduced
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craniofacial malformations including hypoplastic mandibular condyles and anterior
open bite.!* Similarly, hematopoietic stem cell transplantation (HSCT) attenuated
the oral and craniofacial manifestations in a young MPS-Il patient.'? Early
treatment seems to contribute favorably for the course of the
mucopolissacharidosis.?As the patients had delayed diagnosis, with consequent
late-onset ERT treatment, their craniofacial manifestations were severe.® The 3D
tomographic skeletal and dental evaluation evidenced total open bite, wide arches,
evident antegonial notch, narrow mandible body in the region of the antegonial
notch, bilateral severe condylar resorption and increased coronoid processes.
Figure 5 displays the comparison between mandibles of similar lengths, one from
a healthy patient and one from one of the MPS patients. The proportion between
coronoid process and condylar process is different: the MPS mandible has a
higher coronoid process and condylar resorption. Such alterations along with the

open bite might be implicated in the chewing difficulty reported.

The mirroring and superimposition technique has been used to evidence
asymmetric rates of mandibular growth in craniofacial microssomia.® Based on 3D
imaging and superimposition (Figure 4), we observed no evident asymmetry in the
patient with MPS investigated, comparing right and left sides, although relevant
manifestations of craniofacial disorders were evidenced by the 3D evaluations,
contributing to understanding of the characteristics of late-diagnosed and treated
MPS-II patients. The findings highlight the importance of early diagnosis and

special treatment for this group of patients.

Conclusion

Tomographic 3D imaging and superimposition are precise and adequate
methods to describe specific changes in oral and craniofacial displacements
observed in MPS-Il patients: total open bite, wide arches, evident antegonial
notch, narrow mandible body in the region of the antegonial notch, bilateral severe
condylar resorption and increased coronoid processes The present cases report

clinically found thick lips, macroglossia, class Il malocclusion with multiple
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diastemas, flaring of anterior teeth and poor oral hygiene reflected by gingival

bleeding and dental calculus.
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Figure 3: 3D surface models obtained from the CBCT of the 2 patients with MPS; a) patient
1 and b) patient 2.
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Figure 4: 3D voxel based registration of patient 2 used for image analysis: yellow, original
3D surface model; blue, mirrored 3D surface model; a) cranial base superimposition; b)
mandibular superimposition.

a)

Figure 5: a) 3D reconstruction of patient 1 with MPS-II; b) 3D reconstruction the mandible of
normal patient; c,d) 3D overlapping (best fit superimposition) of two mandibles with similar
lengths: MD from a healthy patient (green) and from patient 1 with MPS (yellow).
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5 CONSIDERACOES FINAIS

Na amostra estudada, a maioria dos pacientes com MPS dos tipos |, II, IV e
VI apresentou baixa prevaléncia de lesGes cariosas, mesmo apresentando fatores
de risco reconhecidamente associados a doenca céarie. Dentre esses,
observamos: limitagdo da coordenacdo motora devido a presenca de
comprometimento nas articulagdes, o que dificulta o autocuidado; consumo de
alimentos cariogénicos e maloclusdo. A prevaléncia de carie em pacientes com
mucopolissacaridose é controversa. (MCGOVERN ET AL., 2010; ANTUNES ET
AL., 2013; RIBEIRO ET AL., 2015; PONCIANO ET AL., 2015; RUY CARNEIRO
ET AL., 2017). Assim como no presente estudo, a maior prevaléncia de carie foi
observada na denticdo decidua comparada a denticdo permanente em pacientes
com MPS (MCGOVERN ET AL., 2010), embora ANTUNES et al., (2013) n&o
tenham observado essa diferenca. A alta prevaléncia de carie encontrada foi
justificada por Ponciano et al. (2015) como decorrente do baixo fluxo salivar e pH
acido em comparacao ao grupo controle. Ademais, esses autores encontraram
reducdo da concentracdo do ion calcio salivar e aumento da concentracédo do ion
fosfato na saliva de portadores de MPS. Essas alteracbes podem estar
associadas ndo somente a fatores genéticos, mas também as drogas utilizadas
no tratamento (NEDERFORS ET AL., 2004; PONCIANO ET AL., 2015). Novos
estudos devem ser realizados para elucidar a expressao da doenca céarie nesses

pacientes.

Outra relevante alteracdo bucal encontrada nos pacientes com MPS foram
0S agravos periodontais: gengivite, sangramento gengival e presenca de calculo
dental. Essas alteracdes sao reflexos das limitagdes, quanto ao autocuidado,
encontradas em pacientes com MPS (RUY CARNEIRO ET AL., 2017). Neste
estudo, a maioria dos pacientes nunca havia recebido tratamento odontolégico e
nem instrugbes de higiene oral individualizada. Estudos prévios relataram a
presenca de alteracdo periodontal sugerindo a necessidade de tratamento e
acompanhamento odontologico de rotina (ANTUNES ET AL., 2013; RIBEIRO ET
AL., 2015; TORRES ET AL., 2018). A hiperplasia gengival fibromatosa foi relatada
em alguns estudos (RIBEIRO ET AL., 2015; STRAKA ET AL., 2016) com

identificacdo no nivel celular de acumulo de GAGs no citoplasma e na matriz
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extracelular de biopsias gengivais de pacientes portadores de MPS-II (STRAKA
ET AL., 2016).

Além das alteraces bucais, os pacientes com MPS apresentam multiplas
alteragbes sistémicas (VIEIRA ET AL., 2008; GIUGLIANI ET AL., 2015)
necessitando de tratamento multidisciplinar, além de cuidados especiais por parte
dos responsaveis/cuidadores. Culturalmente no Brasil, as maes sdo o0s
cuidadores principais e assim foi avaliada a associacdo entre o Senso de
Coeréncia (SOC) dessas e a condicao de saude bucal de seus filhos portadores
de MPS em comparacao a daquelas com filhos saudaveis (RUY CARNEIRO ET
AL., 2017). O SOC é uma ferramenta usada para avaliar como os individuos
enfrentam situacdes de estresse/adversidade e se mantém saudaveis. A escala
varia de 13 (extremo negativo) a 65 (extremo positivo) (ANTONOVSKY, 1993). Os
dados mostraram que mées de filhos com MPS apresentaram SOC menor
(33.3+x4) que aguelas com filhos saudaveis (36.9%14.5) e ainda menor quando

associado a presenca de céarie em seus filhos (31.5+3.2) (p<0,001).

Outrossim, quando a capacidade de resiliéncia dos cuidadores frente as
demandas dos pacientes com MPS, foi avaliada por diferentes ferramentas
(CARVER, 1997; STREISAND, 2001), a aceitacao foi a estratégia mais frequente
em relacdo ao manejo da doencga (p<0,05). Embora quando informados sobre o
curso da doenca e a possibilidade da manifestacdo das alteracdes, a negacédo
tenha aumentado (p=0,02) (SCHADEWALD ET AL., 2018). Na amostra estudada,
apesar de nao terem sido investigados estes fatores, percebemos que os
cuidadores demonstraram acolhimento e dedicacdo aos pacientes, muitas vezes
evidenciada pela superprotecdo aos mesmos. Ao mesmo tempo, observamos
cooperacao e suporte emocional/fisico entre os cuidadores de diferentes
pacientes criando assim uma rede de colaboragédo auxiliar no enfrentamento da

doenca.

Na literatura foi relatado que os pacientes com MPS apresentaram uma
perda da qualidade de vida e suas familias empregaram tempo e recursos nos
cuidados a esses pacientes (PENTEK ET AL., 2016). Na Europa, o tempo médio

estimado nos cuidados informais executados pelos cuidadores € de 51,3
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horas/semana. Enquanto o custo anual por paciente referente ao ano de 2012 foi
de €24.520 na Hungria, €25.993 na Franca, €84.921 na lItalia, €94.384 na
Espanha e €209.420 na Alemanha, sendo observado que os custos foram
diferentes para criancas e adultos (PENTEK ET AL., 2016). Em adultos a maior
parte dos gastos foi relacionada aos medicamentos, consultas médicas, material
de saude e cuidados diretos, enquanto em criancas, medicamentos, as consultas,
as internacbes e os cuidados diretos foram mais onerosos (PENTEK ET AL.,
2016). No Brasil, dados precisos quanto aos custos relacionados ao tratamento
de MPS nao estéo disponiveis embora se estime que também sejam elevados.

A despeito dos elevados custos, é importante ressaltar que o tratamento é
fundamental para alterar positivamente o curso da doenca, aumentando assim a
longevidade desses pacientes. Em um estudo que avaliou pacientes com MPS-II,
se concluiu que o tratamento com a reposicdo enzimdtica foi associado ao
aumento da sobrevida. A média de sobrevida dos pacientes tratados foi de 33
anos e naqueles que ndo receberam tratamento, 21 anos (BURTON ET AL.,
2017).

Percebemos durante o estudo, as dificuldades no tratamento dos pacientes
com MPS, visto que se trata de uma doenca rara, com alta mortalidade, com
diversas manifestacfes sistémicas e bucais que culminam na alta complexidade
do seu manejo. Novos estudos deverédo ser realizados para a maior compreensao
da dinamica metabdlica da doenca nas alteracfes bucais e salivares utilizando
novas tecnologias como a espectroscopia de Ressonancia Magnética Nuclear, a

qual se mostrou promissora neste estudo.
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6 CONCLUSOES

Com base nos resultados apresentados € valido concluir que pacientes
com mucopolissacaridose apresentaram diversas manifestacdes bucais e foram
encontradas diferencas quanto aos metabdlitos salivares de baixo peso molecular

frente a paciente saudavel.
No gque tange as demais proposicoes:

e Pacientes com mucopolissacaridose apresentaram as  seguintes
manifestacdes clinicas bucais: macroglossia, gengivite, malocluséo, retencao
prolongada de dente deciduo, dentes inclusos e baixa prevaléncia carie
dentaria. A macroglossia e o0 transpasse horizontal acentuado foram
associados respectivamente aos tipos de MPS Il e VI.

e Foram encontradas evidéncias de diferenca nos metabdlitos salivares de baixo
peso molecular, verificadas através de Espectroscopia de Ressonancia
Magnética Nuclear, entre o perfil salivar de um paciente saudavel e de
paciente com MPS.

¢ As manifestacdes bucais e craniofaciais encontradas em um paciente com
MPS-1I diagnosticado e transplantado 70 dias apds o0 nascimento foram:
macroglossia, mordida cruzada posterior, apinhamento, atraso na erupcgao,
retencdo de dentes deciduos, hipoplasia de esmalte, dentes posteriores com
raizes curtas e alongamento dos processos estiloide bilateralmente.

e Em pacientes com MPS-Il com diagnéstico tardio foram observadas
manifestacdes craniofaciais acentuadas: mordida aberta total, arcos dentarios
expandidos, severa hipoplasia condilar, processos coronoides aumentados

além de macroglossia e malocluséo do tipo classe IlI.
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APENDICE 1

UNIVERSIDADE FEDERAL DO RIO DE JANEIRO
FACULDADE DE ODONTOLOGIA
TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO (TCLE)

Prezados,

A Disciplina de Odontopediatria da Faculdade de Odontologia da Universidade Federal do
Rio de Janeiro esta realizando um estudo sobre salde bucal de pacientes com uma doenca
genética (mucopolissacaridose) e também pacientes saudaveis. Para isso, sera realizada
uma entrevista com o responsavel pelo participante a fim de preencher um formulario. No
individuo com a doencga genética sera feita uma consulta caso necessario ao prontuario
médico do mesmo no IPPMG/IFF/UERJ. Em todos os participantes serdo feitos exames da
cavidade bucal e coleta de saliva. O dentista vai examinar como est& a boca do participante
e observar todos os dentes. Depois vai coletar saliva até conseguirmos um pouco de saliva.

Os participantes receberdo instrugdo de higiene bucal, assim como uma escova e
pasta de dente com flior. Os exames e a instrucéo de higiene serdo realizados na Clinica de
Odontopediatria da Faculdade de Odontologia/UFRJ. Caso seja necessario, serdo realizadas
fotografias e radiografias, sempre preservando o anonimato do paciente.

A coleta dos dados ndo trard qualquer prejuizo para a saude dos participantes,
sendo estas informacdes mantidas em sigilo e usadas apenas pelos pesquisadores. Os
dados ficardo sob a guarda da pesquisadora responsavel durante 5 anos. A participacéo é
voluntaria. Caso o responsavel pelo participante e/ou o proprio paciente desista de participar
do trabalho, os autores se comprometem a nao utilizar seus dados, bastando para tanto,
informar a autora deste trabalho.

Aqueles participantes que, durante o exame da cavidade bucal, apresentarem
necessidade de tratamento odontoldgico serdo agendados para atendimento na Clinica de
Odontopediatria da FO/UFRJ.

Qualquer duavida ou informagdo podera ser fornecida pela pesquisadora
responsavel, Dra. Rafaela Torres, através do telefone (21)2562-2101 ou no endereco
Faculdade de Odontologia/Departamento de Odontopediatria, R. Prof. Rodolpho Paulo
Rocco, Cidade Universitaria/RJ. Se vocé tiver alguma consideragdo ou duvida sobre a ética
da pesquisa, entre em contato com o Comité de ética em Pesquisa do Hospital Universitario
Clementino Fraga Filho/HUCFF/UFRJ — R. Prof. Rodolpho Paulo Rocco, n.° 255 — Cidade
Universitaria/llha do Fund&o - Sala 01D-46/1° andar - pelo telefone 3938-2480, de segunda a

sexta-feira, das 8 as 16 horas, ou por meio do e-mail: cep@hucff.ufri.br. Caso seja de

interesse do participante, os resultados lhes serdo enviados tdo logo a pesquisa seja
concluida. Além disso, estes ficardo disponiveis na biblioteca do Centro de Ciéncias da
Salde (CCS) da UFRJ localizado na Cidade Universitéaria, Ilha do Funddo — Rio de Janeiro,
RJ.
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CONSENTIMENTO

Acredito ter sido suficientemente informado a respeito das informagfes sobre o estudo acima
citado que li ou que foram lidas para mim.

Eu discuti com a pesquisadora Rafaela Torres, sobre a minha decisdo em participar nesse estudo.
Ficaram claros para mim quais sao os propésitos do estudo, os procedimentos a serem realizados,
seus desconfortos e riscos, as garantias de confidencialidade e de esclarecimentos permanentes.
Ficou claro também que minha participacéo €é isenta de despesas e que tenho garantia de acesso
a tratamento odontoldgico quando necessario. Concordo voluntariamente em participar deste
estudo e poderei retirar 0 meu consentimento a qualquer momento, sem penalidades ou prejuizos
e sem a perda de atendimento nesta Instituicdo ou de qualquer beneficio que eu possa ter
adquirido. Eu receberei uma via desse Termo de Consentimento Livre e Esclarecido (TCLE) e a
outra ficard com o pesquisador responsavel por essa pesquisa. Além disso, estou ciente de que eu
(ou meu representante legal) e o pesquisador responsavel deveremos rubricar todas as folhas
desse TCLE e assinar na ultima folha.

Nome do Participante da Pesquisa

Data / /

Assinatura do Participante da Pesquisa

Nome do representante legal

Data: ___ / /

Assinatura do representante legal

Rafaela de Oliveira Torres

Data: / /

Assinatura do Pesquisador Responsdvel
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UNIVERSIDADE FEDERAL DO RIO DE JANEIRO
FACULDADE DE ODONTOLOGIA
TERMO DE ASSENTIMENTO

Vocé esta sendo convidado (a) a participar desta pesquisa. Antes de decidir se quer
participar, é importante que vocé entenda porque o estudo esta sendo feito. Se vocé vai
participar na pesquisa, seus pais/responsaveis também terdo que aceitar. Mas se vocé nao
desejar fazer parte na pesquisa, ndo é obrigado, até mesmo se seus pais quiserem. Vocé
pode discutir qualquer coisa deste formulario com seus pais, amigos ou qualquer um com
guem vocé se sentir a vontade de conversar. N&o é preciso decidir agora. Pode ter algumas
palavras que ndo entenda ou coisas que vocé quer que eu explique mais detalhadamente
porque vocé ficou mais interessado ou preocupado. Por favor, peca que pare a qualquer
momento que eu explicarei. Ndo tenha pressa de decidir se deseja ou ndo participar deste

estudo. Obrigado por ler este material!

A Disciplina de Odontopediatria da Faculdade de Odontologia da Universidade Federal
do Rio de Janeiro esta fazendo um estudo sobre sadde bucal de pacientes com uma doenca
genética (mucopolissacaridose) e também pacientes saudaveis. Para isso, sera realizada
uma entrevista com seu responséavel para preencher um formulério. Nos pacientes com a
doenca sera feita uma consulta ao prontuario médico no IPPMG/IFF/UERJ. O dentista vai
examinar como esta sua boca e observar todos os dentes. Depois vai coletar saliva até

conseguirmos um pouco de saliva.

Seus responsaveis e vocés receberdo instrucdes de como limpar os dentes, assim
como uma escova e pasta de dentes. Os exames e a explica¢édo da limpeza da boca seréo
realizados na Clinica de Odontopediatria da Faculdade de Odontologia da UFRJ. Caso seja
preciso, serdo realizadas fotografias, sempre preservando seu anonimato.

A coleta dos dados nao trard qualquer prejuizo para sua salde, sendo estas
informagcBes mantidas em segredo e usadas apenas por mim. Os dados ficardo sob minha
guarda durante 5 anos. Aqueles pacientes que, durante o exame, tiverem necessidade de
tratamento no dentista serdo marcados para atendimento na Clinica de Odontopediatria da
FO/UFRJ.

Se decidir participar, vocé recebera esta folha de informag8es para guardar e devera
assinar um termo de assentimento. Vocé nao tem que estar nesta pesquisa. Ninguém estara
furioso ou desapontado com vocé se vocé disser ndo, a escolha é sua. Vocé pode pensar
nisto e falar depois se vocé quiser. Vocé pode dizer "sim" agora e mudar de ideia depois e
tudo continuara bem. Isso ndo mudaré os cuidados que vocé recebe.

Este estudo foi revisado pelo Comité de Etica em Pesquisa, formado por um grupo
gue se relne para avaliar os projetos e garantir que 0os mesmos ndo trazem nenhum dano

aos participantes das pesquisas. Qualquer divida ou informacdo podera ser dada pela
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pesquisadora responsavel, Dra. Rafaela Torres, através do telefone (21)2562-2101 ou no
endereco Faculdade de Odontologia/Departamento de Odontopediatria, R. Prof. Rodolpho
Paulo Rocco, Cidade Universitaria/RJ. Se vocé tiver alguma ideia ou divida sobre a ética da
pesquisa, entre em contato com o Comité de ética em Pesquisa do Hospital Universitério
Clementino Fraga Filho/HUCFF/UFRJ — R. Prof. Rodolpho Paulo Rocco, n.° 255 — Cidade
Universitaria/llha do Fundéo - Sala 01D-46/1° andar - pelo telefone 3938-2480, de segunda a

sexta-feira, das 8 as 16 horas, ou por meio do e-mail: cep@bhucff.ufri.br. Caso seja de

interesse seu, os resultados |lhes serdo enviados tdo logo a pesquisa seja concluida. Além
disso, estes ficardo disponiveis na biblioteca do Centro de Ciéncias da Saude (CCS) da
UFRJ localizado na Cidade Universitaria, llha do Funddo — Rio de Janeiro, RJ.

Nenhum incentivo ou recompensa financeira estd previsto pela sua participacdo neste
estudo de pesquisa clinica. Se houver a necessidade de se locomover até o local da
pesquisa, seus gastos com transporte e alimentacdo serdo reembolsados mediante
apresentacdo de recibos. Obrigado por ler estas informagbes. Se quiser participar deste
estudo, assine este Termo e devolva-o ao dentista do estudo. Vocé deve guardar uma cépia.

Eu, , meu

responsavel se chama, , fui informado

sobre as informac¢des do estudo acima citado que li ou que foram lidas para mim.

Eu discuti com a Dra. Rafaela Torres quanto a minha participacdo nesse estudo.
Ficaram claros para mim quais sdo 0s objetivos do estudo, os procedimentos a serem
realizados, seus desconfortos e riscos, as garantias de confidencialidade e de
esclarecimentos sempre. Ficou claro também que a participagdo é de graca e que tenho
garantia de acesso a tratamento odontoldgico quando necessario. Concordo voluntariamente
com minha participagdo neste estudo, e sei que poderei retirar 0 meu consentimento a
qualquer momento, sem penalidades ou problemas e sem a perda de atendimento nesta
faculdade ou de qualquer beneficio que eu possa ter adquirido. Eu receberei uma cépia
desse Termo de Assentimento e a outra ficara com a Dr. Rafaela. Além disso, sei que terei

que rubricar todas as paginas e assinar a ultima.

Rio de Janeiro, de de 2016.

Assinatura do Participante Assinatura do Responsavel

Rafaela de Oliveira Torres
Mestranda em Odontopediatria — FO/UFRJ
Pesquisadora responsavel
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UNIVERSIDADE FEDERAL DO RIO DE JANEIRO
FACULDADE DE ODONTOLOGIA
DISCIPLINA DE ODONTOPEDIATRIA
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Data:__ / /
Nome: céd..
Endereco:
CEP:
Telefone: ( ) Celular: ( )
Data de Nascimento: / / Sexo:F( )M()
Filiacao:

IPPMG ( ) /IFF( )/FO( )n®:

Condicéao Sistémica:

1. Apresenta algum comprometimento sistémico? Qual?

Quando foi diagnosticado?

Condicao médica

H4 histérico de ocorréncia de complicacoes relacionado a MPS?

5. Costuma apresentar alguma sintomatologia?

6. Histérico Familiar:

7. Tipo de Tratamento:

8. Medicacao:

Habitos Alimentares:

1. Aleitamento natural; aleitamento artificial

Horario:

2. Legumes, verduras, arroz, feijao, massas, carnes, frango.



3.

4. Bala, chocolate, pirulito, chiclete Frequéncia:
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Pao, biscoito, doce, salgado, pizza, hamburguer.

Héabitos de Higiene Bucal

1. A crianca costuma fazer higiene bucal? ( )N&o ( ) As vezes ( )Sim

Frequéncia:

Como é realizada a higiene bucal da crianga? ( ) Escova ( )Gaze ( )Dedeira

( )Fio dental ( ) Pasta de dente ( )Bochechos
Quem faz a higiene bucal da
crianga?

Com que idade comecgou a fazer a higiene bucal da

crianca?

Ja recebeu orientacdo sobre higiene bucal da crianca? ( )Nao ( )Sim Por

quem?

Alguém j& recomendou levar seu filho ao dentista? ( ) Nunca ( ) Sim
Quem?

Ja recebeu da equipe médica algum tipo de orientacdo quanto a saude bucal?

( )Nao ( )Sim Quem?

Histéria Odontoldgica

1.

A crianga j& foi ao dentista? ( ) Sim ( )N&o

Com que a idade foi a primeira consulta dentaria?

Qual foi o motivo da visita ao dentista? ( )Convite da pesquisadora ( )Dor de
dente ( ) Problemas de gengiva ( )Limpeza ( )Dentes manchados ( )Carie
( )Extrair dente ( )Fluor ( )Outros

Tipo de tratamento odontolégico ja realizado? ( )n&do sabe ( )restauracéo

( )remocéo de tartaro ( )limpeza ( )extracao dentéria ( )tratamento de canal
( )flaor

Qual a ultima vez que foi ao dentista?

Ja houve alguma intercorréncia durante o tratamento odontolégico (
IN&o ( )Sim Qual?
Com que idade comecou a nascerem os dentes de leite?




Critério de Classificagdo Econémica Brasil/2008

Posse de itens

Quantidade de Itens
Item
0 1 2
Televisdo em cores 0 1 2
Radio 0 1 2
Banheiro 0 4 5
Automdvel 0 4 7
Empregada Mensalista 0 3 4
Maquina de lavar 0 2 2
Videocassete e/ou DVD 0 2 2
Geladeira 0 4 4
Freezer (independente da geladeira) 0 2 2
Grau de instrucdo do Chefe de Familia:
Analfabeto/ até 32 série fundamental 0
42 série fundamental 1
Fundamental completo 2
Médio completo 4
Superior completo 8
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Classificagdo Econdmica:

Numero de pessoas que moram na mesma casa:

Renda Familiar (salarios):

Classe Pontos
Al 42 - 46
A2 35-41
B1 29-34
B2 23-28
c1 18-22
C2 14-17
D 8-13
E 0-7
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APENDICE 3

Organizag¢ao Mundial da Saude

World Health Formulario de Avalia¢do de Saude Oral para Adultos de
Organization
9 2013
Deixar em Branco Dia Més Ano Ne Identificagdo  Orig/Dupl Examinador

L1

Informagdes Gerais

Sex 1=M 2=F Data de Aniversario Ildade

[]

(Nome)

Outros Grupos

Grupo Etnico

Comunidade (Localiza¢do Geografica)

Outros Dados

Outros Dados

Estado da Denticao

Anos na Escola Ocupagao

Localizagdo Urbana(1) Periurbano (2) Rural (3)

Exame extra-oral

Dente Permanente

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
Coroa 0 =Higido
Raiz 1=Cariado
2=Restaurado com cdrie
Coroa 3=Restaurado e sem cadrie
4= Perdido devido a carie
Raiz
5= Perdido por outras razdes
48 a7 46 45 44 43 42 M 31 32 33 34 35 36 ar 38
6=Apresenta selante
7=Apoio de ponte ou coroa
8= Nado erupcionado
9= Dente excluido
Estado Periodontal (CPlI Modificado)
Sangramento Gengival
1 17 16 15 14 1% 12 11 21 2@ 23 @ 5 3 2T B 0O=Auséncia da condi¢do
Sangramento 1=Presenca da condi¢do
Bolsa 9 =Dente extraido
X =Dente ausente
Sangramento
Bolsa

48

47 45 45 44 43 42 41 3 32



Coroa

Coroa

_} 1
World Health
Organization

Bolsa
0= Auséncia da Condigdo
1= Bolsa 4-5mm

2=Bolsa de 6mm ou mais

9=Dente extraido/X=Dente ausente

Deixar em

L1

lial da Saude

» Oral para Criangas de 2013

Orig/Dupl

Examinador

Informagdes Gerais

Sex 1=M 2=F Data

[]

(Nome)

Grupo Etnico

Outros Grupos

Anos na Escola

Comunidade (Localizagdo Geografica)

Outros Dados

Outros Dados

Estado da Denticao

de Aniversario lIdade

55 54 53 52 51 &1 62 &3 Bl B5
17 16 15 14 13 12 11 2 2 23 4 % w27
85 84 83 &2 Bl 71 T2 73 74 7%
47 46 45 44 43 42 41 31 32 33 34 35 36 37
Estado Periodontal
55 54 53 52 51 Bl B2 &3 64 65
17 16 15 14 13 12 11 41 22 23 24 5 26 27
B5 84 81 8 Bl 71 T2 73 M4
47 46 45 44 43 42 41 31 32 33 34 35 36 37
Sangramento Gengival
0=Auséncia da condigdo
1=Presencga da condigdo
9=Dente extraido
X=Dente ausente
Trauma Dental
Estado N2 Dente

Ocupagao

Localizagdo Urbana(1) Periurbano (2) Rural (3)

Exame extra-oral

Dente Permanente
0 = Higido

1= Cariado

2= Restaurado com cdrie

3= Restaurado e sem carie
4= Perdido devido a cérie

5= Perdido por outras razoes
6= Apresente selante
7=Apoio de ponte ou coroa
8= Nado erupcionado
T=Trauma

9=Dente excluido

0= Sem sinal de injdria
1= Injuria tratada

2= Fratura apenas em esmalte

3= Fratura em esmalte e dentina

4= Envolvimento pulpar

5= Perda do dente devido ao trauma

6= Outro dano

9= Dente excluido

Dentes
Deciduos

A
B
C
D

m

m

- = T 0O



e iNDICE O’LEARY

W@D@m

18 17 16 15 14 1 271 22 23 24 25 26 27 28
N

655 54 53 52 51 61 62 63 64 65

XXX

85 84 83 B2 81 71 72 73 74 75

48 47 46 45 44 43 42 41 31 32 33 34 35 368 37 38

e ALTERACOES NOS TECIDOS MOLES:

78

e ALTERACOES RADIOGRAFICAS:

OCLUSAO

e CLASSIFICACAO DE ANGLE

Classel( ) Classell( ) Classelll( )

Apinhamento dentdrio ( )  Mordida cruzada anterior () Mordida cruzada

posterior ( )

e TRESPASSE HORIZONTAL (Overjet)
Normal ( ) Aumentado ( ) Topo ( ) Negativo ( )
e TRESPASSE VERTICAL (Overbite)

Normal ( ) Aumentado-mordida profunda ( ) Moderado ( ) Mordida

aberta( ) TopoaTopo( )
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