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RESUMO

OBJETIVO : O objetivo deste estudo foi avaliar as condigbesaude bucal de criancas
com doenca hepatica terminal submetidas a trartepha@patico.

METODOS: Este estudo de série de casos foi realizado esomamostra de 55 criancas e
adolescentes (n=18 meninos e n=37 meninas) engrd 71 anos, submetidos a transplante
hepatico (n=52) ou em lista de espera para o tlamsp(n=3) que faziam acompanhamento
meédico no Centro de Estudos de Gastroenterolobiepatologia Pediatricas do Complexo
Hospitalar Professor Edgard Santos da Universideegeral da Bahia. O estudo foi
realizado através de um questiondrio, exame dddoteenoles da boca, determinagédo da
prevaléncia de carie, hipoplasia, hipomineralizacdescoloracdo dentéaria, condi¢cao
periodontal e higiene oral. Os resultados foramerd@hados através de estatistica
descritiva.

RESULTADOS: A atresia biliar foi a principal indicagcdo pardransplante hepatico na
amostra (n=36/65,45%). Foi observada presenca m#plasia em 28 criancas (50,90%),
hipomineralizacdo em 44 (80%) e descoloracdo dantm 31 (56,36%) delas. A
hiperplasia gengival foi encontrada em apenas &%) criancas e a média de sextantes
com sangramento gengival foi 4#1776. A experiéncia de carie entre as criancasidoi
3,59/ 2,06 (ceo/CPOD).

CONCLUSOES: A ocorréncia de hipoplasia, hipomineralizaca@scdloracio dentaria foi
elevada entre as criangcas com histérico de doeegatiba, principalmente entre aquelas
submetidas a transplante por atresia das viagdsli@ higiene oral deficiente, os habitos
alimentares e falta de acesso ao tratamento odagitol parecem ter influenciado a
experiéncia de céarie e a condicdo periodontal ghdas muito mais do que a doenca

hepatica.

Palavras-chave:doenca hepatica, hiperbilirrubinemia, atresia hili@nsplante hepatico,
carie dentaria, hipoplasia



ABSTRACT

OBJECTIVE : The aim of this study was to assess the oratihettus in children with end-

stage liver disease undergoing liver transplamatio

METHOD: This is a case series study conducted in 55 @mldi8 boys and 37 girls / age
range: 1 year to 17 years) who underwent LT (n=B2)ere on waiting list (n=3) and were
referred for medical follow-up at the Center fordRéric Gastroenterology and Hepatology,
University Hospital Complex Professor Edgard Sankesleral University of Bahia, Brazil.
Study procedures included the completion of a gu@séire, an oral soft tissues examination,
assessment of caries, hypoplasia, hypomineralizatamth discoloration, periodontal status,
and oral hygiene index. Descriptive statistics waetermined andhe results are given as

mean (SD or range).

RESULTS: Biliary atresia was the most common cause of liv@nsplantation in the sample
(n= 36/ 65.45%). 28 children (50.90%) exhibited tptasia, enamel hypomineralization was
observed in 44 children (80%), and tooth discoloratvas present in 31 (56.36%) children.
Gingival enlargement was observed only in 3 (5.48% the mean of gingival bleeding was
4.0741.76. Caries experience among the children wad 3.88 (dmft /DMFT).

CONCLUSION: The presence of hypoplasia, hypomineralization &wdh discoloration
were high among children with history of liver dase, particularly among those undergoing
transplantation for biliary atresia. The poor drgdiene practices, dietary habits and access to
dental care services appear to have influenceéxperience of caries and periodontal status

more than the liver disease.

Keywords: liver disease, hyperbilirubinemia, biliary atrediger transplantation, dental

caries, hypoplasia.
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1 INTRODUCAO

A doenca hepatica na crianca € causa significamtenatbidade e mortalidade no mundo.
Avancos no diagnéstico e tratamento, especialmemtansplante hepatico, tem melhorado
as taxas de sobrevivéncia em criangas com a ddepgica, que agora podem crescer e

atingir a idade adulta.

Embora a ictericia fisiologica seja um achado conemmrecém-nascidos, as criancas que
desenvolvem ictericia grave ou persistente deveamningestigadas para excluir hemalise,
sepse, ou doenca hepética subjacente. Ictericizateaue persiste além de 14 ou 21 dias
deve ser sempre investigada, sendo essencial dederse a ictericia € devido a um
aumento da bilirrubina conjugada ou néo conjugataa vez que a doenca hepatica é

associada a hiperbilirrubinemia conjugada.

As taxas elevadas da bilirrubina sérica provocasna deposicdo nas mucosas e na pele,
contudo, quando estas taxas sdo normalizadas,neepigcdo desaparece em funcdo da
intensa renovagdo celular nestes tecidos. Na adwidmal, a hiperbilirrubinemia se
manifesta pela pigmentacdo da gengiva e dos tecidwss, bem como dos dentes em
desenvolvimento. Contudo, diferente do que ocoo® tecidos moles, a pigmentagcdo dos
tecidos duros do dente em formacéo € permanentierocwo-lhes uma coloracdo que varia

do amarelo ao verde.

Outras manifestacdes orais que podem estar rektasra doenca hepética sdo a hipoplasia
e o retardo na erupcdo dentaria. A ocorréncia sfgekede carie em criangas com historia
meédica de doenca hepatica acompanhada de absote&tinal deficiente de vitamina D,
que € essencial para o processo de mineralizacgidafdes, é creditada, muitas vezes, a
presenca de hipoplasias. Contudo, ndo ha consetse este aspecto na literatura, e a
incidéncia de céries parece estar mais relacionadacuidados deficientes com a higiene

oral e ao uso prolongado da mamadeira do que argrasle defeitos na mineralizacao.

Nos ultimos anos, o padrdo das manifestacdes daaitoenca hepatica e do seu tratamento
tem sido modificado, especialmente como uma coréseia da realizacdo do transplante de
figado precocemente e dos efeitos colaterais dasgadr utilizadas na terapia

imunossupressora pés-transplante. A incidénciaprgiasia gengival tem diminuido pelo
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uso do tacrolimus em substituicdo a ciclosporirssina como a ocorréncia, gravidade e
extensdo da pigmentacdo dentaria nas denticbedudeeiou permanente. A realizacao
precoce do transplante parece estar associadaidudiéo da severidade da descoloracéo

dentaria.

O atendimento odontologico as criancas com doepgatita deve ser realizado antes e
apos o transplante de figado de forma efetiva erraed?ara isso é necessario que o0
cirurgido-dentista conheca a doenca hepatica eagsmsanifestacdes orais. Contudo, muitos
profissionais se negam a atender estas criangaesiaknente apds o transplante, por conta
da terapia imunossupressora e do receio em relagdaso de anestésicos e sua

metabolizacdo hepatica.

O tratamento odontoldgico a que estas criancasat®Bso €, muitas vezes, limitado ao
periodo pré-transplante, nas unidades hospital&agsecializadas, ndo havendo o
acompanhamento na fase de controle posterior asplente, o que pode contribuir para o
surgimento de lesdes cariosas e possibilitar oirmergo de focos infecciosos na cavidade
oral. Além disso, o comprometimento estético cangaela deposicdo da bilirrubina na
dentina, durante a formacéo dos dentes, pode ndlaenegativamente o convivio social da
crianga e se prolongar até a fase adulta, exigima® avaliacao criteriosa de cada caso para

a indicacdo ou ndo de um tratamento estético delacom a idade do paciente.

Desse modo, esta tese teve como objetivo desasvandi¢cdes de saude bucal de criancas
submetidas a transplante de figado no Hospital dat€andido Camargo (A.C. Camargo
Cancer Center) e acompanhadas no periodo poésiaatespmo Centro de Estudos de
Gastroenterologia e Hepatologia Pediatricas dor@dtediatrico Prof. Hosanah de Oliveira
(CPPHO) do Complexo Hospitalar Universitario PrefesEdgard Santos (HUPES) da
Universidade Federal da Bahia (UFBA) em relacdanasifestacdes bucais da doenca
hepatica e do tratamento imunossupressor, des@ammuportancia do conhecimento da

historia médica da crianca como parte essencialgaucesso do tratamento odontologico.
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2 OBJETIVOS

- revisar a literatura sobre a as manifestacfesi®de hiperbilirrubinemia associada a atresia

das vias biliares em criancas (Artigo 1).

- identificar a relacdo entre a descoloracéo dentaa atresia das vias biliares extra-hepéatica

através de uma série de casos (Artigo 2).

- determinar a experiéncia de céarie dentaria erelesc as condicdes de saude bucal em
criancas portadoras de doenca hepéatica terminaietidas a transplante de figado (Artigo 3).

- descrever os achados clinicos odontoldgicos eamgas portadoras de doenca hepatica

colestéatica atraves do relato de casos clinicasy@ e 5).
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3 RESULTADOS

Os resultados desta tese de doutorado foram tamhipela elaboragdo dos seguintes artigos:

3.1 Primeiro Artigo
» Manifesta¢Bes bucais da hiperbilirrubinemia asstaé atresia biliar em criangas:

revisdo da literatura

3.2 Segundo Artigo

» Tooth discoloration associated with extrahepatiary atresia in children: Case series

3.3 Terceiro Artigo

» Oral and dental aspects of children undergoingr lixansplantation

3.4 Quarto Artigo

» Green teeth in children with biliary atresia: C&saports

3.5 Quinto Artigo
* Oral Findings in Children with Alagille Syndrom@ase Reports
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3.1 ARTIGO 1

Manifestagfes bucais da hiperbilirrubinemia associda a atresia biliar em criangas:
reviséo da literatura
Revista: Panamericana de Salud Publica

Situacdo: Submetido
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RESUMO

Objetivo: Realizar uma revisao da literatura sobre a desagdiordentaria associada a atresia
das vias biliares em criancas.

Métodos Foram pesquisadas as bases de dados Pubmednéedliilacs utilizando os
termos® liver diseases”, “child”, “hyperbilirubinemia”,“tdb discoloration”, “green teeth”. A
busca foi realizada sem delimitacdo de periodengd . Para cada artigo foram registradas
as informacdes concernentes ao titulo do estudndarnealizacdo, autoria, doenca hepatica,
presenca de descoloracdo dentéria, defeitos ddtesimaerplasia gengival e alteracdo dos
tecidos moles da boca.

Resultados Foram selecionados 15 artigos, sendo 12 rel&asmsgos clinicos e 3 estudos de
corte transversal. Em todos os estudos selecioraguossenca da descoloracdo dentéria foi
encontrada nos pacientes com atresia biliar, vdmiancoloragéo dos dentes desde o amarelo
até o verde, enquanto outros parametros odontol®dgitperplasia e descoloracédo gengival,
hipoplasia, hipomineralizacéo e retardo de erupganaram entre os estudos.

Conclusbes Esta revisdo da literatura reforca as conclugiésias de que atresia biliar
causa a pigmentacdo dos dentes durante a sua &wmpelp acamulo da bilirrubina. Contudo,
evidencia que nao existem estudos longitudinaisesals condi¢ées bucais na populacao
pediatrica submetida a transplante hepatico agéddslta ou mesmo adolescéncia.

Palavras-chave descoloracdo dentéria, crianca, doenca hepatiesia biliar
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INTRODUCAO

Criancas portadoras de doenca hepatica e submetidesnsplante de figado requerem

cuidados odontoldgicos especiais a fim de reduzisap de infec¢des sistémicas originadas
na cavidade oral. A doenca hepética apresentasvaspectos a depender da gravidade:
ictericia, anemia, déficit de crescimento, pruridepatoesplenomegalia, ascite, encefalopatia,
hipertenséo portal e varizes no esbéfago, coagugpattabolismo de medicamentos alterado

e predisposicdo a infeccdes (Sheehy et al., 1999).

O transplante de figado melhorou significativameatéaxa de sobrevida das criancas e
adolescentes com doenca hepatica terminal. Naidgdadel as taxas de sobrevida séo de
aproximadamente de 90% no primeiro ano (Achar.e2Gdl1). As principais indicacdes para
o transplante hepatico em criancas sdo: atresiar {#0-70%), desordens metabdlicas,
hepatite fulminante, desordens colestaticas, tusnomalignos e doenca hepética cronica
(Sheehy et al., 1999). Contudo, tanto a doencaticapégomo a complexidade do tratamento
imunossupressor prolongado, apos o transplantégddd, podem causar patologias orais e

dentais.

As manifestacdes bucais mais encontradas em csiasutanetidas a transplante de 6rgaos
sélidos séo: (a) pigmentacéo verde dos dentes givgerdevido a hiperbilirrubinemia antes
do transplante; (b) hiperplasia gengival e gengjwiifeito adverso mais comum da terapia
imunossupressora (principalmente com ciclosporing) higiene oral deficiente,
frequentemente devido a caréncia de cuidados ddgitos preventivos, caracteristico de
criancas com doencas cronicas; (d) hipoplasia dantievido a distarbios sistémicos durante
a formacdo e mineralizacdo do dente; e (e) aumdatancidéncia de carie dentaria
(Davidovich et al., 2013).

Na literatura existem varios estudos que fazensac#&;ao entre a presenca de descoloracéo
dentaria e suas possiveis causas de acordo costGaehimédica. As causas mais comuns
para a presenca de dentes verdes em criancasnmhbipeplasia biliar ( Sheehy et al., 1999;
Chambers et al., 2012), colestase associada a é&lpsect al., 2004; Naudi et al., 2008;
Conboy, Valentini, 2010), doenca hemolitica (B&tta., 1989), infec¢cao por citomegalovirus
(Tjon A Ten, Houwen, 2007) e, principalmente, atrefas vias biliares (Lin et al., 2003;
Sommer et al., 2010; Carrillo et al., 2011; Ranigaél.e2012; Chambers et al., 2012).
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A atresia biliar é a colangiopatia inflamatéria it#shtiva destrutiva mais significante nas
criancas e afeta os ductos biliares intra- e extgzaticos e, se nao for tratada, pode progredir
para cirrose hepatica e levar a morte até os 2 @megla (Hartley, Davenport, Kelly, 2009),
representando a indicagdo mais comum de transplaspético em criancas (Hartley
Davenport, Kelly, 2009; Achar et al., 2011).

A descoloracdo dos dentes pode afetar as dentigéeislua e permanente, levando a
pigmentacdo de qualquer dente que esteja sendoadorndurante o periodo de
hiperbilirubinemia. Acredita-se que a extenséo éscdloracdo e a sua intensidade estejam
diretamente relacionadas com a duracéo e severdiagatologia, respectivamente (Alto et
al., 2004; Chambers et al., 2012).

O objetivo deste trabalho foi realizar uma revisdarrativa da literatura sobre as

manifestacdes bucais da atresia das vias biliares.

MATERIAIS E METODOS

Para identificar os artigos acerca do tema propastizou-se busca nas bases de dados
Medline, Pubmed e Lilacs, no periodo de 1986 a 20618liante a utilizacdo de termos em
inglés com a seguinte estratégia de bulbear. disease and children and tooth discoloration
hyperbilirubinemia and children and tooth discolbom, liver disease and children and

green teethhyperbilirubinemia and children and green teeth

Apos a consulta as bases de dados e a aplicac@stda®gias de busca, foram encontrados
estudos potencialmente elegiveis. Destes, apOseatifidacdo dos que apresentavam

duplicidade entre as bases, foram selecionadodigesapara leitura dos resumos. Nos casos
em que a leitura do resumo néo era suficiente gsiedelecer se o artigo deveria ser incluido,
o artigo foi lido na integra para determinar swiblilidade. Desse modo, ao final, os artigos

gue ndo contemplavam os assuntos estudados fodnidms.

Para a extracdo dos dados dos artigos, elaboromsmstrumento contendo as seguintes

informacgdes: autores, ano de publicacédo, tipo tiedestamanho da amostra, diagnoéstico,
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presenca/auséncia de descoloracdo dentaria, paéseséncia de alteracdes nos tecidos
moles, indice de cérie ceo/CPOD, defeitos de fodimaip esmalte e atrasos na erupcéo

dentaria. A analise dos estudos identificadosecg®lados foi feita de forma descritiva.

RESULTADOS

A busca eletrénica nas bases de dados resultalengficacdo inicial de 139 artigos. Apos o
primeiro refinamento, para eliminacéao dos artignsdeiplicidade (=70) foram selecionados
69 artigos cujos titulos ou resumos tratavam da@adlesacdo dentaria associada a doenca
hepética ou da avaliacdo das condi¢cdes bucaisef)eKd foram excluidos apos a leitura dos
titulos e resumos; 11 apods a leitura integral dig@re 3 por ndo estarem disponiveis nas
bases de dados, no portal CAPES ou para aquisigé@és do sistema SCAD da Bireme.
Assim, ap6s o segundo refinamento, foram seleca®ad® artigos para esta revisdo (figura
1).

Dos 15 trabalhos selecionados, 12 eram relatosstesalinicos e apenas 3 estudos de corte
transversal ( tabela 1). Em todos os estudos sel@dds a presenca da descoloracdo dentaria
foi encontrada nos pacientes com diagnéstico desiatriliar, variando a coloracdo dos
dentes desde o amarelo até o verde. E em func§oadde variacdo da idade das criancas
avaliadas, no momento dos exames clinicos dosatbape estudos, a descoloracdo dentaria

foi identificada tanto em dentes deciduos como paantes.

A avalicdo de carie nos estudos, especialmenteelatos de casos clinicos, foi limitada a
informacé&o sobre a presenca ou ndo de ledes caribsaxpressao desta avaliacdo na forma
do indice ceo/CPOD foi descrita apenas em doistiss estudos de corte transversal. A
presenca de defeitos na formacdo e/ou mineralizdgé&smalte n&o foi relatada na maioria

dos estudos, assim como o retardo na erupcao dtessde

A avaliacdo dos tecidos moles no estudos foi camaeda, principalmente, pela referéncia a

hiperplasia gengival causada pela terapia imunosss@ra com ciclosporina.



25

DISCUSSAO

A analise dos estudos selecionados na presentfioeda literatura aponta para a caréncia de
estudos longitudinais e/ou transversais com anmsapresentativas da populacéo infantil
portadora da doenca hepatica ou submetida a teareplde figado e as respectivas
manifestagfes bucais. A maioria dos estudos satwsatie casos clinicos e os poucos estudos

transversais contam com um numero pequeno deiparties em suas amostras (tabela 1).

A ictericia fisiologica € um achado comum em receseidos e esté relacionada a fracéo
ndo-conjugada da bilirrubina. A hiperbilirrubinemianjugada, contudo, € definida pela
concentracdo da bilirrubina conjugada maior do 2mg/dL (34.2 mmol/L) ou maior do que
20% da bilirrubina total, e representa um marcaoioquimico da colestase, condicao
patologica que é definida como a reducéo na formagéfluxo da bile (Brumbaugh, Mack,
2012).

A bilirrubina sérica € um produto da degradacadelmoglobina e pode ser depositada nos
tecidos duros dentarios durante a sua formacaoltardo em descoloracdo e/ou hiploplasia
nos periodos de hiperbilirrubinemia. Assim comsua deposi¢cao também ocorre em outros

tecidos do corpo, contudo nos tecidos moles ondenavacdo celular € intensa, apos a

remissao do quadro, a coloracédo desaparece ( Waretial., 1999).

Na maioria dos estudos selecionados (n=11/ 73,38%ipmentacdo dos tecidos moles na
cavidade oral ndo foi relatada ou estava preséntpie pode ser explicado pelo fato de que
apos a realizacdo do transplante os niveis deutiiita sdo controlados e retornam ao normal.
No relato de caso descrito por Sommer et al. (28di0dbservada a pigmentacdo do labio

inferior, referida como um efeito da terapia imuwnggessora.

No estudo de Lin et al. (2003) fotografias foraradas antes do transplante hepatico para a
avaliacdo da pigmentacdo dos dentes e gengiva.iv@ss rde bilirrubina sérica estavam
elevados no periodo pré-transplante e justificam casos de pigmentacdo gengival
observados. Concordam com este achado os resuttadesow et al. (1991) que avaliaram a
pigmentacdo da gengiva antes do transplante hepétino periodo pdés-transplante, que
variou de 1 més a 1 ano e 3 meses, apesar da cedogdiveis de bilirrubina. Morisaki et al.

(1990) identificaram, por outro lado, a pigmentadaolingua, mucosa bucal e assoalho da
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boca, além da gengiva em um grupo de criangas ¢msia biliar mas ndo submetidas a

transplante hepatico.

A distribuicdo das areas pigmentadas nos dentesspandem ao periodo no qual as taxas da
bilirrubina estdo elevadas por conta da atresiarbilo casos descritos, assim 0s autores
afirmam que as regibes do dente que se desenva@pés)o tratamento cirargico, ndo sao
pigmentadas e apresentam aspecto de cor normagngodser identificada uma linha
dividindo as partes formadas antes e depois dantexito da atresia biliar (Watanabe et al.,
1999; Amaral et al., 2008; Carrillo et al., 2011).

A analise histoldgica de incisivos centrais supesaleciduos exfoliados, realizada e descrita
por Carrillo et al. (2011), revelou que a pigmeétayerde das unidades dentarias estava
confinada a dentina, pois € nela e ndo no esmatte a bilirrubina se deposita. Concordam
com este resultado Amaral et al. (2008) e Majeveskal.(1993) que também realizaram
estudos histologicos em dentes com descoloracdéarageprovocada pela hiperbilirrubinemia

associada a atresia das vias biliares.

Coras e facetas parecem ser uma boa alternatigagématamento estético nos casos de
descoloracdo dentaria causada pela hiperbilirrofienepois uma vez que a dentina esta
pigmentada, a restauracdo com resinas pode naecefeum resultado estético satisfatério
(Carrilllo et al., 2011) e o clareamento dentaromg nédo ser efetivo (Amaral et al., 2008),
como comprovado por Rangé et al. (2012) ao readizécnica clareadora sem sucesso em um
paciente de 16 anos com dentes verdes e hipergiasigval. A opcéo de tratamento estético
neste caso e no relato de Chambers et al. (20lla)dolocacéo de coroas veneers. Contudo,
para criancas pequenas este tratamento ndo tecag¢gédi e o melhor a ser feito € orientar a

familia a ndo valorizar a cor dos dentes e acai#pknas como uma consequéncia da doenca.

O caso clinico relatado por Rangé et al. (2012})ridua combinacdo das consequéncias orais
da terapia imunossupressora (hiperplasia genge/allp hiperbilirrubinemia causada pela
atresia biliar (dentes verdes). Este caso destaeaessidade do conhecimento desta condigc&o
incomum pelos cirurgides dentistas generalistdsnale melhorar o prognéstico para estes
pacientes. O reconhecimento e a associacdo desd&&o clinica com a historia médica de
atresia biliar podem evitar a realizacdo de tratdose odontologicos ineficazes, como o

clareamento dentario, e auxiliar na escolha dartranto estético mais adequado.
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Os defeitos de formag¢do do esmalte podem ocorrempaoientes com histérico de atresia
biliar congénita em funcdo do fato de que elesjtanuvezes, apresentam deficiéncia
nutricional (Lin et al., 2003), especialmente dasmminas lipossoluveis (A, D, E e K)

(Brumbaugh, Mack, 2012), sendo a vitamina D essémara a mineralizacdo de 0ssos e
dentes (Amaral et al., 2008). Além disso, a absodgiciente da vitamina K pode favorecer
a tendéncia ao sangramento nos pacientes com dbepgtica crénica (Brumbaugh, Mack,

2012) e comprometer o tratamento odontoldgico.

Contudo, nos estudos selecionados verificou-se apesar de a maioria nao relatar o
ceo/CPOD, eles fazem referéncia a presenca deslea@iesas e a necessidade de tratamento
odontologico, destacando que a higiene oral detfiei€Zaia et al., 1993; Carrillo et al., 2011),

0 uso prolongado de mamadeira noturna (Rosenthall, €1986; Sheehy et al., 1999; Lin et
al., 2003) e o uso de medicamentos contento agRmenthal et al., 1986; Sheehy et al.,
1999) parecem ser 0s responsaveis pelas ledesasmnbservadas. Enquanto que os defeitos
hiplopasicos parecem resultar dos efeitos da osteape de distdrbios no metabolismo do
calcio e fosforo observados na doenca hepaticaca6Do mesmo modo, 0 aumento da
camara pulpar , que € uma manifestacdo da hipapi@sdentina, provavelmente resulta do
raquitismo (Seow et al. 1991).

Wondimu et al. (2001) compararam os indices deeadei criancas transplantadas, sendo a
maioria delas por atresia das vias biliares, digaram ndo haver diferenca significativa em

relacdo a um grupo de criancas saudaveis. Contldervaram que os defeitos do esmalte,
variando de opacidades a hipoplasia, e a pigmentag@e dos dentes era mais comum em

criancas com atresia biliar antes do transplante.

Sheehy et al. (2000), compararam as condi¢Gesidie $aical de um grupo controle com um
grupo composto por 27 criancas submetidas a tramsphepatico, sendo que 41% (n=11/27)
delas tinha historia médica prévia de atresia rbil@s resultados mostraram n&do haver
diferenca significante na proporcao de criancasdide carie nos dois grupos, bem como nas
médias dos indices de placa bacteriana e gengiMtetudo, verificaram que o componente
“superficie perdida” do ceo-s no grupo de pacietrassplantados foi significante maior em
relacdo ao grupo controle. Este resultado foifjaatio como um reflexo da terapia cirdrgica
radical de extracdo das unidades dentarias noduefcé-transplante, pois a eliminacéo de

focos infecciosos na cavidade oral é essencial paraalizagdo do transplante. O caso
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relatado por Majewski et al. (1993) relata a excados 20 dentes deciduos, sob anestesia
geral, de uma crianca de 3 anos de idade come parttratamento odontologico preé-

transplante hepatico.

Um dos principais problemas no tratamento da caaogm doenca hepética grave é a
susceptibilidade para infeccbes e a tendéncia magraaento. Nos estudos selecionados, a
hiperplasia gengival foi referida por alguns e asgta ao uso da ciclosporina ( Seow et al.,
1991; Funakoshi et al, 1992; Rangé et al., 2012)aouseu uso em associacdo com a
nifedipina, que pode causar hiperplasia gengivals@y et al., 1995). Contudo, Lin e Yang

(2010) ao avaliar a hiperplasia gengival em criangae receberam a ciclosporina apos o
transplante hepatico, afirmaram que a hiperplagiagigal estava estatisticamente mais
relacionada ao indice de placa bacteriana do qaetras fatores, como a idade, género,

inflamacgé&o gengival e o nivel sérico da ciclosparin

Esta revisdo da literatura reforca as concluséévige de que atresia biliar causa a
pigmentacao dos dentes durante a sua formacaapéulo da bilirrubina, variando a cor

da amarelo ao verde. Contudo, evidencia que nasteexiestudos longitudinais sobre as
condi¢des bucais na populacdo pediatrica submattdansplante hepatico até fase adulta ou
mesmo adolescéncia. A maioria dos trabalhos s&ioselde casos clinicos de centros

isolados.

E importante destacar que com a melhoria das &seicirgicas no transplante hepatico e da
terapia imunossupressora nos ultimos anos, o nudecoiancas com atresia biliar que agora
sobrevive tende a aumentar e, desse modo, 0 @oJdgintista deve estar preparado para
reconhecer as consequéncias da doenca e do samemnhd para poder oferecer um

atendimento odontoldgico adequado e de qualidade.

A erupcao do primeiro dente de uma crianca € sempt&o de alegria e expectativa para os
pais, assim a erupcao de um dente pigmentado pod@astivo de ansiedade e frustracdo. Em
nenhum dos estudos analisados h& referéncia augunalgentacdo ou informacédo aos pais
sobre a possibilidade da crianca portadora deiatodgr e submetida a transplante hepético
apresentar dentes pigmentados no futuro. A prasdmdentes verdes, durante a fase infantil,
apesar da estranheza que causa, € mais aceita @lonajuadolescéncia, fase do

desenvolvimento humano permeada por tantos quastiemos e insegurangas.
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Além do comprometimento estético, a pigmentacdodeoses traz implicacdes psicologicas
que tendem a se agravar com a entrada da criarg@olescéncia e fase adulta. Desse modo,
o cirurgido-dentista pode propor um tratamento tmldgico que € ineficaz para este tipo de
manchamento e gerar expectativas no paciente gpaeugue nao serdo satisfeitas. Conhecer
a histéria médica do paciente com atresia bili@sgencial para o sucesso do tratamento
odontoldgico, bem como a integracdo entre o ciéargientista e o hepatologista a fim de
diminuir o risco de infec¢cdes orais e dentais enddhorar a qualidade de vida destes

pacientes.

Conflito de interessesos autores declaram ndo haver conflito de inteses
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FIGURA 1. Fluxograma de identificacdo e selecdoattigos para revisdo da literatura sobre
a associacgao entre descoloragdo dentaria e doepgdda em criancas, Brasil, 1986 a 2012.

Publicac@es elegiveis
identificadas nas bases de dados
Pubmed e Medline através dos
descritores:

139

Total de estudos apds remocdao |de
duplicidades:
69

Artigos excluidos ap6s leitura das
resumos: 40

Artigos excluidos apos andlise do
texto integral: 11

Artigos sem acesso livre, fora dp
portal CAPES ou ndo
localizados:3

Artigos incluidos na revisdo
bibliografica:
15




TABELA 1. Estudos sobre a associacdo entre desggilordentéaria e atresia biliar em criancas.
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Referéncia Desenho do Diagnostico Grupo de Idade ceo/ Descolora-  Descolora- Hipoplasia Hipomine- Retardode Hiperplasia
estudo estudo/ Sexo (anos) CPOD ¢éo dos ¢éo dos dentéria ralizacéo erupcao gengival
dentes tecidos moles
Chambers et al., 2012 Relato de caso Atresia biliar 1(F) 7 NR +(p) - NR RN NR NR
(United Kingdom)
Rangé et al.,, 2012 Relato de caso Atresia biliar 1(M) 16 NR +(p) - - RN NR +
(Franca)
Carrillo et al., 2011 Relato de caso Atresia biliar 1(M) 7 NR +(d) - NR RN - -
(Brasil)
Sommer et al.,, 2010 Relato de caso Atresia biliar 1(F) 11 NR +(p) + + RN - -
(Brasil)
Amaral et al., 2008 Relato de caso Atresia biliar 1(F) 9 NR +(d/p) - NR NR - +
(Brasil)
Lin et al., 2003 Corte Atresia biliar 34 0-2 0+0
(Taiwan) transversal (n=31) (22Mm/ 2-4 6,671,21 + (d) + NR NR NR NR
12F) 4-6 10,44:1,16
Wondimu et al., 2001 Corte Atresia biliar 30 2-19 2,0+2,8 + + + NR +
(Suécia) transversal (n=12) (20M/10F) NR
Watanabe et al., 1999 Relato de caso Atresia biliar 2 11 NR +(d)
(Japéo) (n=1) 7 NR NR NR NR NR
Hosey et al., 1995 Corte Atresia biliar 55 4
(United Kingdom) transversal (n=25) (23M/32F) NR +(d/p) NR + + + +
Zaia et al., 1993 Relato de caso Atresia biliar 1(M) 7 NR +(d/p) NR + _ +
(Brasil)
Majewski et al., 1993 Relato de caso Atresia biliar 1(M) 3 NR + (d) NR NR NR NR NR
(EUA)
Funakoshi et al., 1992 Relato de caso Atresia biliar 5 4 NR + (d) - NR NR NR +
(Japao) (n=4) (2M/3F)
Seow et al.,, 1991  Relato de caso Atresia biliar 9 3 NR + (d) + + NR + +
(Australia) (n=8) (2M/7F)
Morisaki et al., 1990 Relato de caso Atresia biliar 7 3 NR + (d/p) + + NR + NR
(Japao) (n=7) (2M/5F)
Rosenthal et al., 1986 Relato de caso Atresia biliar 2(M) 1 NR + (d/) NR NR NR NR NR
(EUA) (n=1)

Achados odontologidos: (-) ausente€) presente; NR, ndo relatado; NI, ndo investigédpdeciduo, (p) permanente
Sexo: (F) feminino, (M), masculino
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Abstract

Objectives The aim of this study was to assess tooth disattor caused by

hyperbilirubinemia associated with extrahepati@byl atresia (EHBA) in children.

Material and methods hirty children (20 girls and 10 boys) with hisgoof EHBA were

subdivided according to tooth discoloration int@rups: green, yellow—green, yellow, or
normal aspect in color. Medical histories and pyasiserum bilirubin levels were obtained
from patients’ medical records using a questiormnatandardized data. The oral cavity was

examined for the presence or absence of toothldistimn, opacity, hypoplasia, and caries.

ResultsTwenty-one children (70%) exhibited hypoplasial anamel opacity was observed in
27 (90%). Five of the 30 children (16.66%) exhibigreen tooth discoloration, and 14 of
them (46.66%) a yellow pigmentation. Caries expege(dmft/DMFT) among the children
was 3.33/1.42. The mean of serum bilirubin befaver|transplantation was high in the

groups of children with green and yellow—greenhadiscoloration.

ConclusionsThe dental intrinsic staining by bilirubin in thamsple resulted in discoloration
vary from yellow to deep shades of green in boifimary and permanent dentition. Teeth
formed after the hyperbilirubinemia period and cohof the disease was normal in color. In
some cases the medical histories were incomplededah not permit correlation between
depth and duration of jaundice with the intensitgieen staining.

Clinical RelevanceThe present case series supports the importanqeatednt’'s medical
history and complete clinical examination in patients WEHBA for the presence of tooth

discoloration.

Keywords: tooth discoloration, hyperbilirubinemia, extrahép biliary atresia, children
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Introduction

Neonatal jaundice is a normal physiologic conditmturring during the transitional period
after birth. It is not a rare disease in itself bather a physical finding associated with
multiple possible etiologies. Jaundice reflectsabeumulation of the yellow—orange pigment
bilirubin in the skin, sclera, and other tissuels lHowever, many pathologicabnditions also
followed with cholestasis and jaundice. The largd&ignostic groups of pathological
conditions related with increased of direct bilirubare biliary atresia (BA), alpha-1-

antitrypsin deficiency, and various forms of pragige familial intrahepatic cholestasis [2,3].

Prolonged jaundice is defined as jaundice lastimgemhan 14 days in term infants and 21
days in preterm infants [2,4,5]. Cholestatic jagedis characteristic by direct bilirubin (DB)

value greater than 1.0 mg/dL if the total bilirugdifB) is less than 5 mg/dL, or a DB more
than 20% of the TB if TB is greater than 5.0 mg[f].

BA is the most life-threatening hepatobiliary der in children [4,6,7] resulting from a
dynamic destructive inflammatory process of bottraimepatic and extrahepatic bile ducts
[4,6,8]. BA is characterized by elevation of serDiB, and it presents shortly after birth with

persistent jaundice, acholic stools, and dark UdAne.

There are few diseases where so much is knowrnoyitle understood than the condition of
BA [8]. The etiology of BA is largely unknown [4hnd several mechanisms have been
proposed to explain its progressive cholangiop@yDiagnosis of BA is difficult, and the
golden standard for diagnosis is still operativelahgiography to visualize the biliary tract

[4] and histologic examination of liver tissue.

BA is the most common indication of liver transgktion (LT) in pediatric patients [5,7,10],
and extrahepatic biliary atresia (EHBA) is stiletmajor cause [11]. There is a wide variation
in incidence across the globe, from 1 in 5,000awan to 1 in 20,000 live births in Northern
Europe [8]. BA is reported in all racial groups ,[4dnd there is usually a female

preponderance [3,7-9].

Green staining of the teeth and gingiva appearbetoassociated with fetal or neonatal
hyperbilirubinemia. Bilirubin is a breakdown produaf red blood cells; at high levels,
bilirubin can cause jaundice as it accumulatesiresal tissues, changing their coloration; in

soft tissues (skin and mucosa), these changeseargotary as a result of cell renovation
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[10,12,13].

However, in mineralized tissues, bilirubin is tragdppermanently because, after maturation,
those tissues lose their metabolic activity; thesults in green pigmentation of the teeth
[13,14]. Other oral manifestations of BA includerieas degrees of retardation in dental and
bone development, higher susceptibility to dentaies [10,15,16] and enamel hypoplasia
[10,15-17].

Bilirubin staining of dental hard tissues is an amenon condition; therefore, the purpose of
this article was to present a case series of tatglcoloration in children caused by

hyperbilirubinemia associated with EHBA.
Materials and methods

The database of Pediatric Gastroenterology and thiegy referral center of University
Hospital, Federal University of Bahia, Salvador BAj, Brazil, was searched for EHBA
reports between January 2011 and August 2012. Meekistories were reviewed along with
all case notes, previous hyperbilirubinemia repoarsd the presence or absence of tooth
discoloration. Children diagnosed with other systediseases were excluded. Thirty children
(n = 20 girls and n = 10 boys) with EHBA were addedhe study and selected for clinical
examinations. All clinical examinations were perfi@d by one dentist at the Dentistry
School, UFBA. The study was approved by the Etlicsnmittee of the Dentistry School
UFBA. Informed consent was obtained from the parentguardians of all the participants in

the study.
Clinical examination

Oral cavity examinations were carried out on edulddy the same examiner using a sterile
dental mirror and World Health Organization’s (WH@griodontal probe. The following
information was recorded: dental caries, hypoplasid hypomineralization/opacity defects,
and staining of teeth. The oral soft tissues wewened for the absence or presence of

yellow pigmentation or any abnormality and for guad hyperplasia.

Enamel hypoplasia was diagnosed if there was aidelly of enamel in the form of pits,
grooves, or other quantitative surface loss. Enaopaicity was diagnosed if there was a
qualitative change in the translucency of enaméhavuit loss of enamel surface [18]. Dental

caries was recorded using the World Health Orgéiniza criteria. Indices were recorded as
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decayed, missing and filled primary teeth/decayeissing and filled permanent teeth
(dmft/DMFT) [19]. All indices for the primary teetivere determined for children between 1

and 12 years of age and for the permanent teethen 5 years.
Review of patient characteristics

After collection of clinical data, the following flormation was obtained from patients’
medical records using a questionnaire standardiaéal age and gender of the patient; status:
in waiting list or underwent liver transplantatiomge at transplantation; diagnosis prior to
transplantation; length of time since transplantatidrug history; and mean serum bilirubin
samples before and after the LT. Clinical charasties of the children (n=30) are listed in
Table 2.

Patient Categorization

In these patients, the intrinsic stain showed ckffié levels in green and yellow colors. To
enable analysis of patient characteristics in ieato intrinsic staining of the teeth, the
patients were divided according to the main teetbrcinto the following patient groups: I-
Green, lI-Yellow—Green, llI-Yellow (yellow and lig-yellow) and IV-Normal aspect (Table
1).

Data Analysis

This is an observational descriptive study basedh @omprehensive retrospective medical
records review and current health examinations fobwdren with EHBA. The present case
series provide a comprehensive description of fimdings and outcomes from liver disease.
However, it is not possible to do statistical iefeces from the data [20] because the sampling
method was nonprobability. The results are givennesan (SD or range). Data were
transferred in a custom-designed database intetfaithin EpiDatd Software version 3.1

[21] and statistical analysis were performed byy&tem.

Results

The age and sex distribution and tooth discolonaito 30 children with medical history of
EHBA are summarized in Tables 1 and 2. Twenty-egjiidren had undergone LT, and two
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were on the waiting list. In two others, there wasprior information about total bilirubin
(TB) levels before LT, so this information was completdy in 26 patients. All of these

children have been under a tacrolimus immunosupm@segimen.

Twenty-one children (70%) exhibited hypoplasia, amamel opacity was observed in 27
children (90%). Five of the 30 children (16.67%hited a marked green discoloration in
the teeth, and 14 of them (46.66%) a yellow pigagon. Caries experience (dmft/DMFT)
among the children was 3.33/1.42.

Seven (23.33%) children had undergone hepatic @oi@oostomy (Kasai surgery) and 4
(57.14%) of those children exhibited teeth with mal aspect in color; the others (n = 3,
42.86%) exhibited a yellow discoloration.

Gingival overgrowth was observed only in 2 (6.66%hildren under tacrolimus
immunosuppressive regime, and jaundice in 2 (6.668#)iren who were on the waiting list
for LT.

The mean of serum total bilirubin before and aftee LT from the patients groups is
demonstrated in Table 1, and the difference of tieshowed in Figure 1. The individual

peak total bilirubin levels of each patient are destrated in Table 2 and Figure 2.

Discussion

Intrinsic pigmentation can affect primary or permandentition and has been frequently
related to drug administration—particularly tetreloye—and systemic alterations present at
birth, such as hemolytic disease, respiratory de@ in newborns [17,22]. BA, bile duct
occlusion, absence of bile ducts, biliary hypo@asind cholestasis associated with sepsis
[17,23,24].

The presence of green pigmentation in teeth isnaication of early hyperbilirubinemia
during enamel and dentin formation [12,16,22] anddnsidered rare; the majority of reports
are related to primary dentition [10,22,24,25] Theinsic staining by bilirubin resulting in
discoloration [16,22,24] that can vary from yelltovdeep shades of green [24,26,27].

In agreement with previous studies that found taditoloration in children with EHBA
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[16,28-30],green pigmentation was observed in 16.67% (n =f3he sample. However,
some tooth discoloration was found in 73.33% (¥ & the children, ranging from green to

yellow pigmentation, and it affected primary andmanent dentition.

The majority of the studies in the literature aese reports and present tooth discoloration
associated with cholestasis caused by BA [10,132&633] or sepsis [13,22-24,34,35]. It is
the first survey of the oral status of childrenmni#BHBA who had undergone LT in Brazil.

If BA is diagnosed before 60 days of life, the rtga of extrahepatic biliary remnants and a
reconstruction portoenterostomy (Kasai surgery) restore bile flow from the liver into the
intestinal tract [5,6,8,9] in about 45% of patiemtso will reach adulthood with their own
liver [7]. Despite successful surgery, progressiéammation and fibrosis of intrahepatic
bile ducts develops to varying degrees in all pasieleading to biliary cirrhosis in the
majority of patients. Consequently, 70-80% of BAtigras will eventually require LT,
approximately half in the first 2 years of life 38).

Thus, BA is the most common indication for LT inldhen, responsible for almost 50% of all
pediatric liver transplants [7,10,36]. In this stud T was done to treat EHBA in 28 cases
(93.33%); in 7 cases (23.33%), the hepatic portyestomy was done prior. This might be
related to the finding that these children presgntellow tooth discoloration (42.86%) or
normal aspect in color (57.14%).

Sommer et a[10] reported a case of green teeth associated withateddmyperbilirubinemia
caused by BA. The patient, an 11-year-old girl,edeped cirrhosis—despite Kasai surgery—
and a transplant was performed when the patientlweesar old. All permanent anterior teeth
and permanent first molars were green in varyinglie of pigmentation, but the premolar
teeth were not affected. The authors concluded ahpossible explanation for the pattern
observed was related to the period of exposuréheéohepatic disease and odontogenesis.
Dental changes mirror the period of hyperbilirulbme, with the deepest discoloration

affecting the earliest formed dental hard tissui.[1

Histological evaluation of green-stained deciduouseth from patients with
hyperbilirubinemia has shown bilirubin deposits]figerhaps because conjugated bilirubin is

more water-soluble [7,34i},is able to be incorporated into developing deonti[34].

The color was attributed to biliverdin formed byt@udation of bilirubin [29,30], but that
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explanation is chemically unlikely [37]. Biliverdirs rapidly reduced in the cytosol by
biliverdin reductase in the presence of NADPH todoce the yellow pigment, bilirubin.

Bilirubin is a rather stable pigment, particulanyhen deposited in tissues. Because of
bilirubin conjugates’ reduced hydrogen bonding grehter conformational mobility, they are
considerably more prone to free radical attack autoxidation to the corresponding

biliverdin conjugates [38].

In this study, there was no delay in the eruptibpeymanent teeth at the oral examination—
commonly observed in pediatric patients with checoliver disease—but hypoplasia and
opacity were observed in most of the patients. iigma in green-stained teeth occurred in
the majority of cases in patients with a medicatdny of BA [24]. In the present results,
hypoplasia was observed in 100% (n = 5) of thedcil with green pigmentation and in 70%
(n = 21) of the sample. The prevalence of opaciag Wigh, affecting 90% (n = 27) of the
children, and it was observed in 46.66% (n = 14path primary and permanent dentition.
Investigators have suggested that defects in thaaton of enamel and dentine in these
patients might be related to change in the orgaratrix [15,35], individual disturbances in
the absorption of calcium, phosphate [15,35,39, fat-soluble vitamins [15,16,35,39].

A review of literature found that hypoplasia of ere was reported in 17 of 34 (50%) cases
of BA. Permanent teeth were affected in 5 casdg/pbplasia, primary teeth were affected in
11 cases; in 1 case, both dentitions were affd@#id In the present results, it was found that
primary and permanent teeth were affected in 6scé2@%), permanent dentition in 7 cases
(23.33%) and primary teeth in 8 cases (26.67%).

The extent of discoloration and its intensity hdeen directly related to the duration and
severity of the pathology, respectively, and mayptmportional to the serum concentration of
bilirubin [12,22]. Hypoplasia and hypomineralizatiavere observed in Case 10 (5-year-old
boy), as well as green pigmentation in all primagth as a result of high levels of bilirubin
serum in the neonatal period (maximum serum TBQV2 mg/dl). The green pigmentation
was also present in all permanent teeth in Cad&-4ydar-old girl), but bilirubin levels before

the LT were not reported. Some cases’ medical festavere incomplete and did not permit
correlation between depth and duration of jaundigdh the intensity of green staining

[12,24].
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Teeth formed after the hyperbilirubinemia periodl lmplete resolution to normal color,
with a sharp dividing line separating the greertipos [10,16,22]. According to Amaral et al.
[15], a line was detected by histological evaluatgeparating two portions of dentin of
extracted deciduous canines—one formed before yiperhilirubinemia phase and other
formed after the control of the disease in a patath history of BA. These findings suggest
that dentin calcification was affected in theseigrdas, not only the enamel [19)entistry

treatment of Case 5 required an extraction, anénggggmentation in the crown and the
middle parts of the root was observed. The apiea gf the root, calcificated after the LT,

was normal in color.

Primary enamel supplies a unique opportunity obreéing metabolic changes and stress
experienced during development [40,41]The primary central lower incisors start to
mineralize between the 13th and 16th week of gestaind continue development and
maturation during the first year of life. At birtlaJl primary teeth are in the process of
mineralization [40,42].

The dental crown of the incisors is completely fedrd month after birth and the canines and
molars after 6 months [40,42]n reported Case 10, the LT was performed at ageat 9
months, after the complete mineralization of priyeseth. Thus, in this patient, all primary
teeth were green in color. The majority of mineaion of the permanent dentition is not
complete until a child is 8 years of age (excludimgd molars) [40].Therefore, in Case 5, the

LT occurred at the age 8, and the green pigmentafilected all permanent teeth.

Pigmentation of soft tissues was observed only.&6% (n = 2) and gingival overgrowth in
6.66% (n = 2) of the patients on the waiting l@t ET. All of the children with LT were in
immunosuppressive therapy with tacrolimus. Thereevuglence suggesting that this drug
could be superior to cyclosporine (CsA), which ssariated with gingival overgrowth
[28,43,44].However, in the present study, this side effect wlaserved in only 2 children
under tacrolimus therapy associated with amlodipamalodipine is also known to cause
gingival hyperplasia [45]in contrast with CsA, tacrolimus is remarkably frelecosmetic

adverse side-effects, including gingival hyper@akirsutism and facial disfigurement [46].

The prevalence of dental caries in children witd-stage liver disease would seem to be no
greater than in the normal population; however,gamh caries has been reported in children

with BA, probably the result of frequent and prajed bottle feeding and use of numerous
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sugar-containing oral medications [16,44]. In tBisdy, caries experience (dmft/DMFT)
among the children was 3.33/1.42. The dmft/DMFTidad were determined for children
between 1 and 12 years of age and for the permamethtin age 5 years. The DMFT score
found was not in the global goals of the WHO foryE2r-olds for the year 2010 (DMFT< 1)
[47]. Of the sample, five children < 7 years olé@gented dmft 8. In this study, 5 children
were 5—6 years, and only 1 was caries free.

Green pigmentation is visible through the transhicenamel and can be difficult to mask
with restorative materials. As the child grows oJdeosmetic treatment of those teeth

becomes a priority to improve their self-esteem asgist in their social integration [10,24].

Pediatric LT has become an accepted treatmeninfiistage liver disease [2,4,5)s the life
expectancy of pediatric liver transplant recipiectsitinues to rise with improving survival
rates, the number of liver transplant childrentingi dental clinics will increase [43]lt is
possible that the frequency of green teeth wiltease as a consequence [¥3]y aesthetic
treatment needs to consider the medical histoth@fpatient in regard to the status of his or
her liver disease. Dental bleaching may not becttffe since the pigmentation is confined in
the dentin [15].

In summarythe present case series supports the importanceditcal history and complete
examination in patients with of EHBA in the preseraf tooth discoloration in primary and
permanent dentition. Physicians and dentists cafangchildren who have a history of
hyperbilirubinemia should be careful of the risktobth pigmentation. It is important that

pediatricians and dentists reassure parents andsgishe cosmetic treatments available.
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Table 1 Distribution of clinical and dental findings ofettthildren groups (n=30) and bilirubin levels befand
after liver transplantation (n=26). Mean (SD orgah

[l v

Groups Green Yellow/Green Yellow Normal aspect TOtﬁl(/o /I\;Iean
n(%) n(%) n(%) 0

n. patients n(%) 5 (16.67) 3 (10) 14 (46.66) 8625 30 (100)
Male n(%) 2 (6.67) 1(3.33) 4 (13.33) 3 (10) 16.88)
Female n(%) 3 (10) 2 (6.67) 10 (33.33) 5(16.67) 0 (65.67)
Mean age (years) 7 (4-15) 8.3 (5-12) 5.6 (1-9) 6.1 (1-16) 6.23(1-16)
(range)
;'(g/f)f transplantation 5 (16.67) 3 (10) 14 (46.66) 6 (20) 28 (93.33)
TB before liver
transplantation 15.18(1.48) 13.07(2.23) 10.37(2.7) 8.13(3.86) 10,91(3,55)
Mean (SD)
TB after liver
transplantation 0.55 (0.26) 0.62 (0.24) 0.49(0.28) 0.41(0.14) 4)
Mean (SD)
dmft mean (SD) 5.75(4.79) 1.67(2.08) 3.07(3.27) 3.17(4.36) 3.33(3.64)
DMFT mean (SD) 1.25(2.5) 0 0.67(1.12) 5.33(7.51) 1.42(3.32)
Hypoplasia n(%) 5 (16.67) 3 (10) 11(36.66) 2 (6.67) 21 (70)
Opacity n(%) 5 (16.67) 3(10) 12 (40) 7 (23.33) 27 (90)
Pigmentation of soft 0 0 0 2 (6.67) 2 (6.67)
tissues n(%) ' '
Hepatic portoenterostomy 0 0 3 (10) 4 (13.33) 7 (23.33)

n(%)

TB (total bilirubin)

dmft/DMFT index (decayed, missing and filled primaeeth/decayed, missing and filled permanent jeeth



Table 2 Clinical characteristics of the children (h=30jmextrahepatic biliary atresia

48

Case Sex, Age Neonatal Maximum Staining of teeth Age at liver Hypoplasia Hypomineralization
(Years) jaundice serum total transplantation
bilirubin (year/month)
(mg/dl)

1 F,7 - 13,78 Yellow 9m + (d/p) + (d/p)
2 F, 5 + 13,72 Little yellow 8m + (d/p) + (d/p)
3 F, 4 + 14,05 Little yellow 10 m - + (d)
4 F, 5 + 15,6 Green ly9m + (d) + (d)
5 F, 15 + NR Green 8y + (p) + (p)
6 F, 9 + 18,64 Yellow ly7m + (p) + (p)
7 F, 1 - 7,92 Normal 10m - -

8 M, 9 - 18,3 Yellow ly3m + (d/p) + (d/p)
9 F, 6 - 17,6 Green lyllm + (d) + (d/p)
10 M, 5 + 29,75 Green ly9m + (d/p) + (d/p)
11 F,7 + 16,31 Yellow ly5m + (p) + (d/p)
12 F, 16 + 12 Normal 10y - + (p)
13 M, 4 - 12,9 Yellow 11m + (d) + (d)
14 M, 8 + 7,6 Little yellow 1y10m +(p + (d/p)
15 M, 3 + 59 Normal ly6m - + (d)
16 M, 1 - 11,67 Normal 9m - + (d)
17 F, 12 + 13,7 Normal - - + (d/p)
18 F,1 - 13,08 Little yellow 9m - -

19 F,2 - 16,04 Normal 8m + (d) + (d)
20 F,3 - 7,62 Little yellow 7m + (d) + (d)
21 F,3 + 9,97 Yellow 6m - + (d)
22 M, 4 + 18,2 Green ly + (d) + (d/p)
23 M, 7 - 16,11 Yellow ly3m +(p) + (d/p)
24 F, 4 - NR Yellow 8m + (d) -

25 F, 10 + 8,8 Normal 5a6m + (p) + (p)
26 F, 12 - 21,5 Yellow-green 4y11m + (p) + (d/p)
27 M, 4 - 2,9 Normal - - + (d)
28 F,7 - 16,36 Yellow ly2m + (d/p) + (d/p)
29 M, 8 + 17,1 Yellow-green ly3m + (d/p) + (d/p)
30 F,5 - 17,2 Yellow-green 8m + (d) + (d/p)

Medical history: extrahepatic biliary atresia, 3&es.
Dental findings: (-) absent; (+) present; d, Deolilp, Permanent; NR, not reported.
Gender distribution: F, female, 20 cases; M, mHlecases.
Staining of teeth: green, 5 cases; yellow-greesgsgs; yellow, 14 cases; normal aspect, 8 cases.
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Fig. 1 Boxplot diagram illustrating the difference betweae median of total bilirubidistribution before and
after liver transplantation.The line through theddie of the box is the median while the top anddotof the
box are lower quartile and upper quartile
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ABSTRACT

OBJECTIVES: The aim of this study was to assess the prevalehdental disease and oral

health status in children with end-stage liver dsseundergoing liver transplantation (LT).

PATIENTS AND METHOD : Fifty-five children (18 boys/37 girls) who undesmt LT

(n=52) or were on waiting list (n=3) were identtfien this case series. Study procedures
included the completion of a questionnaire, an onaicosal examination, assessment of
caries, hypoplasia, hypomineralization, tooth d@iion, periodontal status, and oral
hygiene index. Descriptive statistics were deteediandhe results are given as mean (SD or

range).

RESULTS: Biliary atresia was the most common cause of Ltheaxsample (n= 36/ 65.45%);

28 children (50.90%) exhibited hypoplasia, and ezlamypomineralization was observed in
44 children (80.5%). Tooth discoloration was présar3l (56.36%) children and gingival

enlargement in 3 (5.45%) of them. Caries experi@meeng the children was 3.59/ 2.06 (dmft
IDMFT).

CONCLUSION: The presence of hypoplasia, hypomineralization &wdh discoloration
were high among children with history of liver dase, particularly among those undergoing
transplantation for biliary atresia. The poor drgdjiene practices, dietary habits and access to
dental care services appear to have influenceéxperience of caries and periodontal status

more than the liver disease.

Keywords: liver disease, liver transplantation, dental carkevelopmental enamel defect.
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Introduction

Pediatric liver transplantation (LT) has becomeaacepted treatment for end-stage liver
diseases (Wondimu et al., 2001; Muiesan et al.7R0lhese include decompensated chronic
liver disease, acute liver failure, non-cirrhotigel-based metabolic disorders, and liver
tumors (Muiesan et al., 2007). The most common @mynliver disease that manifests in
childhood and causes end-stage liver disease iaybitresia (BA). Children with biliary
atresia (BA) comprise at least 50% of the pedidivier transplant (LT) population (Tiao et
al. 2006).

In recent years, the number of pediatric LT haseased, and patient survival has improved
dramatically, primarily due to improvements in sSoay techniques, management of
complications, and immunosuppression. As the l{peetancy of pediatric LT recipients
continues to rise with improving survival ratese thumber of LT children who visit dental

clinics will increase (Wondimu et al., 2001).

Children with liver disease and LT require spestatiental care. Even simple dental treatment
requires careful management because of the chifdreradequate drug and protein
metabolism and tendency toward pro- longed bleedgldren with liver disease and liver
grafts are more likely to have hypoplastic defeatsthe enamel of their teeth, delayed
eruption of the primary dentition, intrinsic grestaining of both primary and permanent teeth
as well as of the oral soft tissues, and an ineasusceptibility to dental caries or

cyclosporine-induced gingival overgrowth (Hosey &idrk, 2008).

This study’s aim was to assess the prevalence mfabldisease and oral health status in

children with end-stage liver disease who were wyalag LT.

Patients and methods
Patients

This is a case series study conducted in 55 pat{@8tboys and 37 girls / age range: 1 year to
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17 years) who underwent LT (n=52) or were on wagitiist (n=3) and were referred for
medical follow-up at the Center for Pediatric Gastiterology and Hepatology, University
Hospital Complex Professor Edgard Santos, Fedanaldisity of Bahia, Brazil. The sample
was divided according to age group. The study veased out from January 2011 to August
2012 and was approved by the Ethics CommitteeeoDiintistry School (th 0046.0.368.000-

11), Federal University of Bahia (UFBA). All parsefguardians provided written informed
consent for the children to participate in the gtb@fore the interviews and examinations

were conducted.

The sample was divided into age grougS years, 5 years, 6 tl2 years, 12 years, 13 to
<15 years, an@15 to <19 years) according to the epidemiologic nationavey on oral
health called the SBBrasil Project 2010, which didd the Brazilian population into 5 groups
(5 years, 12 years, 15 years to 19 years, 34 yeatd years, and 65 years to 74 years). The
2010 edition of SBBrasil is the principal oral iteadurveillance strategy for the production of

primary data in Brazil (Ministério da Saude 2010).

The medical histories were reviewed, and clinical examinations were performed on all of
the children of the sample in the Dentistry SchafoUFBA by one of the authors (EJC). A

structured questionnaire that included socio-demrqaigc characteristics, liver disease, oral
health, and dietary habits were used for data ciodle. Cases of dental caries or any
treatment needs were referred to the DepartmeRedfatrics of Dentistry School of UFBA

and Bahiana School of Medicine and Public Healthriatment.

Method

Clinical examinations of soft tissues and teethemesrried out with a conventional dental
mirror and with the World Health Organization’s (M@} periodontal probe in an on-site
dental chair under focused light, and photograplesewtaken. Oral examinations were
conduced on 55 children for the presence of deatias, dental plaque, calculus, hypoplasia
and hypomineralization/opacity defect, and too#itdioration. The mouth’s soft tissues were
examined for the absence or presence of yellowigpggmentation or any abnormality, for

gingival enlargement, and for periodontal bleediDgagnosis of oral lesions was based on
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medical and dental history as well as clinical ifing$. The following parameters were

assessed:
Dental caries

Dental caries was recorded using the WHO's criternaices were recorded as decayed,
missing, and filled primary teeth/Decayed, Missargl Filled permanent teeth (dmft/DMFT)
index (Pereira, 2003). Caries were identified astaaons evidenced by probing or directly

visualized by the examiner.

Oral hygiene status

The oral hygiene was assessed using the Oral Hydretex (OHI). The OHI was developed
by Greene and Vermillion (1960), has two componeqsntal plaque and calculus—and is
an indication of oral cleanliness. Vestibular aimgjlial surfaces of molars and incisors were
examined, and the presence of dental plaque andlealwas ranked from zero to three. Zero
was attributed to the absence of dental plaqueless-than 1/3 of tooth surface covered with
dental plaque; 2 = more than 1/3 and less thawf2i@th surface covered with dental plagque
or the presence of intrinsic pigmentation and dak;u3 = more than 2/3 of tooth surface
covered with dental plague and calculus. The Oltueed the average scores obtained from
the number of surfaces examined. The oral hygidneach child was classified as “good”
when the OHI score was 0.0-1.2, “fair” when it vila8—3.0, and “poor” when it was 3.1 up
to 6.0 (Neto et al., 2011).

Periodontal Status

The periodontal assessment index used in the sialy the Periodontal Screening and
Recording (PSR). Only the highest score was recofde each sextant according to the
following score: 0, colored area of probe completesible, no calculus or defective margins,
and no bleeding on probing; 1, colored area of @robmpletely visible, no calculus or

defective margins, and bleeding on probing; 2, remlcarea of probe completely visible with

supra- or subgingival calculus or defective margBscolored area of probe remains partly
visible; 4, colored area of probe is not visibleofing depth of more than 5.5mm); and code

* for clinical abnormalities (Covington et al., 280
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The Gingival Bleeding Index (GBI), introduced bynamo and Bay (1975), was performed
by gently probing the gingival sulcus of the assmj@nterior and posterior tooth surfaces in
each sextant (Hebling, 2003). If bleeding occumithin 10 seconds, a positive finding was
recorded. The gingival bleeding index scores of Q described no bleeding (0) or bleeding
gingiva (1). A subject was classified as havingyoial bleeding when at least one area with a
score of 1 was observed (Lin and Yang, 2010).

Tooth discoloration and enamel defects

Enamel hypoplasia is a quantitative defect of thaneel, resulting from a disturbance to the
ameloblasts during matrix formation. Enamel hypamatization/opacity is a qualitative

defect of the enamel because of a disturbance glunitial calcification and/or during

maturation (Elfrink et al., 2012). Enamel hypopéasias diagnosed if there was a deficiency
of enamel in the form of pits, grooves, or otheanfitative surface loss. Enamel opacity was
diagnosed if there was a qualitative change inttdweslucency of enamel without the loss of
enamel surface (Nyvad et al., 2008). The toothalisation was examined for the absence or

presence of intrinsic yellow/green staining of teeth.

Data Analysis

This is a case series study based on a comprelkarsiospective medical records review and
current health examinations from children with tivdisease underwent LT or were on a
waiting list. The results are given as mean (SPaoge). Data were transferred in a custom-
designed database interfaced within EpiSa8oftware version 3.1(EpiData computer
program, 2011)and statistical analyses were performed by R sysidma intra-examiner
agreement for dmft/DMFT according Lin’s concordaram@relation coefficient was high
(CCC > 0.99).

Results

Indications for pediatric LT in the sample presentdbstructive cholestasis, such as BA
(n=36/ 65.45%), choledochal cyst (n=5/ 9.09%) amaol disease (n=2/ 3.64%); metabolic
disorders associated with cirrhosis, such as alpaatitrypsin deficiency (n=5/ 9.09%), cystic
fibrosis (n=1/ 1.82%), and Wilson’s disease (n=B2%); Alagille syndrome (n=2/ 3.64%);
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Budd-Chiari syndrome (n=2/ 3.64%); and chronic rlidisease leading to decompensated
cirrhosis (n=1/ 1.82%) (Table 1).

The number and proportional distribution of enandefects and gingival enlargement
according to liver disease in the sample is preskent Table 1. Diffuse opacities were the
defects that were most frequently found in thedzkih (80%), followed by tooth discoloration
(56.36%) and hypoplasia (50.90%). Gingival enlargetwas present only in 5.45% (n=3) of
the children.

Eleven children (20%) were caries-free. The decdigles dmft/DMFT index (mean values +

SD) by age group is shown in Table 2. The mean/@hfET of the sample was 3.59/ 2.06.

The periodontal status was investigated in relatiothe number of sextants (h= 317) affected
by gingival bleeding and calculus. Gingival blegfiwas found in 224 (70.66%) sextants,
calculus was present only in 7 (2.21%) sextantd,%®(29.34%) sextants were healthy. Oral
hygiene was considered fair in the sample (2.2138)1but poor in the older adolescent age

groups (Table 3).

Means of 1.69+ 1.46 healthy sextants, 4.04 1.76 bleeding sextants, and 0.1230.47
calculus-accumulated sextants were calculatedoéantal status was noted with age, with
adolescents presenting predominately with bleedegants, calculus, and poor oral hygiene

when compared with the children who presented rhegdthy sextantéTable 3)

Discussion

Few studies exist on the oral health status otofil with liver disease who are undergoing
LT (Belanger et al., 1982; Morisaki et al., 199@&o% et al., 1991; Funakoshi et al., 1992;
Hosey et al., 1995; Sheehy et al., 2000; Wondinmal.eR001; Lin et al., 2003; Lin and Yang,

2010). The majority of the studies in this popuatiare case reports of tooth discoloration
associated with hyperbilirubinemia caused by BAidZat al., 1993; Amaral et al., 2008;

Sommer et al., 2010; Chambers et al., 2012) oratabsepsis (Guimarées et al., 2003).
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The most common primary liver disease that marsf@stchildhood and causes end-stage
liver disease is BA (Tiao et al., 2006). There fene diseases where so much is know yet so
little understood than the condition of BA (Daverip@012). The first systematic review of
the epidemiology and outcomes of BA that were cotetlito assess population-based studies
identified that the incidence of BA varies amongimioies (Jimenez-Rivera et al., 2013). A
wide variation in incidence exists across the gldbmm 1 in 5000 in Taiwan to 1 in 20,000
live births in Northern Europe, although the reasdor such a disparity remain obscure
(Davenport, 2012). However, there is unanimouseagent in the published literature on the
importance of early diagnosis and surgical intetenin infants with BA (Jimenez-Rivera et
al. 2013).

BA accounted for 65.44% (n=36/55) of the pedialricin this center, compared with 41%
(n=11/27) described for Sheehy et al. (2000). LUirale (2003) found 91, 2% (n=31/34) in
Taiwan children. They divided the children intor®gps, and the mean dmft scores wex@ 0
(0-2 years), 6.671.21 (24 years), and 104416 (4—6 years). In this study, the mean dmft
of patients under 5 years old (3#8556) and at 5 years old (784.07) were lower when
compared with that of the Taiwanese children. Tolegerved that children who were night-
fed had significantly higher dmft scores than dmldren who were not. It could explain the
high dmft score found in the 5-year-old group, vehdre “missing” component represented
34.87% as a result of the extractions of primagthtdor caries. This group had a history of
night-fed children and had 4 children with a meanftd> 8. Sheehy et al. (2000) concluded
that the high numbers of missing primary teetthm It T group compared with in the controls
probably reflected the aggressive extraction treatnapproach in the management of dental
caries to eliminate any foci of infection priorlt®.

Children with liver disease have been consideretiaagng a high predisposition to dental
caries. Nevertheless, Sheehy et al. (2000) foundsigaificant difference between the
percentage of caries-free children in the LT gr¢bp.3%) and the control group (51.3%).
According to Sheehy et al. (1999), the prevalerfcgental caries in children with end-stage
liver disease would seem to be no greater thas i the normal population, but rampant
caries has been reported in children with BA and prabably due to frequent and prolonged

bottle feeding. The use of numerous sugar-contgimral medications is probably also a
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contributing factor.

In this study, the dmft mean for the under-5 ang&r-old groups were 3.6%4.56) and 7.17
(x4.07), respectively. They are high when compareith wie national, regional, and local
averages for dental caries—2.43, 2.89 and 1.70,dmépectively—at 5 years of age in
Brazil. A prolonged night bottle-feeding habit waentified in these children and possibly
contributed to this result. The component “decayexgiresents 98.63% of the dmft score in
this group (Table 2). The results highlight the artpnce of caries prevention advice from an

early age in these high-risk patients.

The DMFT scores of the 12-year and 15-19-year-olwugs were 0.540,71) and 7,38

(x4,14), respectively. The result of the first gromgs lower than the national, regional, and
local averages for dental caries (2.07, 2.63 a@d, Xespectively), but this group was formed
for only 2 children. Nevertheless, for the lastigrpthe DMFT mean was elevated and was
higher than the national, regional, and local ayesafor dental caries (4.25, 4.53, and 2.09,
respectively). The most representative compondritsa@re “filled” (47.43%) and “decayed”

(33.87%) (Table 2). This result matches with th&ctent oral hygiene (Table 3) and shows

the history of dental caries in this group.

Nutritional deficiencies are frequent in childremdaadults with chronic liver disease,
especially patients with cholestasis. An inadequptantity of bile salts is delivered to the
intestinal lumen and, consequently, results irafat fat-soluble vitamin (FSV) malabsorption
and deficiency. Deficiencies in FSVs induce muéiglinical complications (Shen et al.,
2012). Vitamin D deficiency results in defective neo mineralization, and vitamin K
deficiency induces abnormal coagulation functiarenifested by easy bruising (Shen et al.,
2012) or bleeding (Davenport, 2012; Shen et all220

The overall rate of gingival bleeding in the sam@e#1.76) was high, and the results of
the 12-year-old (5£1.41) and 15- to 19-year-old (4#%05) age groups show that this
sample was not comparable with the same age grougige national (0.71) and regional
(0.96) populations in Brazil. Nevertheless, thailtssfor dental calculus in these groups were

similar or lower than were the Brazilian resulte. &ddition, OHI were significantly
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overrepresented among the adolescents.

Andrade and Rapp (2002) carried out a study tosastse prevalence of periodontal disease
in a very young population (3-6 years) in Bahiaa#ir Stating that the PSR index took less
time and was better accepted among the childrezy, #xamined a sample of 500 health
children and found a high prevalence and low sgvefi parameters related to periodontal

disease. Our findings showed this same feature. pfaealence of gingival bleeding was

elevated in the age group5 years (58.33%), and it was caused by deficiealt loygiene

(1.98t1.17). Nevertheless, the prevalence of dental keddn all groups was low.

Sheehy et al. (2000) compared the oral status itdfreh with end-stage liver disease before
and after LT with that of the control group. Theyserved no significant differences between
the LT patients and the controls for either meaaqpé or gingivitis indices at each

examination time.

This study’s oral findings indicated a high prevale of hypomineralization/opacity (80%),
hypoplasia (50,90%), and tooth discoloration (5836The last one was most prevalent in
children with the diagnosis of BA. These resultseagwith Wondimu et al. (2001), who
reported that enamel hypoplasia was present in &&ddthat enamel opacities were observed
in 76% of the children undergoing LT. They alsoared that 50% of the children with
hyperbilirubinemia associated with BA exhibited arked greenish discoloration of the teeth.
The same was observed by Hosey et al. (1995), ainodf intrinsic green staining in 47,27%
(n=26/55) of the children, and all of the primaegth of 25 of them were affected.

Hyperbilirubinemia is characterized by elevateduserlevels bilirubin, a product of
hemoglobin degradation (Amaral et al., 2008). Bbin is extensively distributed and
deposited throughout the body during hyperbilirglonia. However, in mineralized dental
tissues, bilirubin is trapped permanently becaadter maturation, those tissues lose their
metabolic activity resulting in green pigmentatwinthe teeth (Sommer et al., 2010; Amaral
et al., 2008).

The discoloration of teeth is common in childrethwghronic liver disease. The yellow-green
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staining of primary and/or permanent teeth in akitdwith chronic cholestasis is attributed to
exposure of the developing dentin and enamel tcatdd serum levels of conjugated bilirubin
(Zaia et al., 1993; Amaral et al., 2008; Sommealet2010; Chambers et al., 2012). Tooth
discoloration was observed in 69.44% (n=25/36)h& children with BA and in 56.36%
(n=31/55) of the sample. This result is in accoogawith Wondimu et al. (2001), who found
green teeth in 50% of the children with BA, andhwnitin et al. (2003), who found green
staining of the teeth and gingiva in 61.3% of thidcen with BA.

The cases of tooth pigmentation showed variousedsgof mild yellow to a darker green
shade in the primary and permanent dentition, sstggea correlation between the degree,
location, and extension of tooth pigmentation aimel $everity of disease (Morisaki et al.,
1990; Lin et al. 2003; Chambers et al., 2012). presence of yellow-green pigmentation is
an indication of early hyperbilirubinemia (Lin dt 2003). A possible explanation for the fact
that not every child develops tooth pigmentationths time, duration, and intensity of

hyperbilirubinemia because it varies between them.

In agreement with previous findings (Seow et @91, Li et al., 2003), a line was observed
that separated two portions on the root of an etdchpermanent molar from a 15-year-old
girl with a medical history of BA and jaundice frdmer 29 day of life until 8 years, when she

underwent LT. One green portion formed during thpenbilirubinemia phase, and the other
formed after the control of the disease, which &abrmal color. The extracted tooth showed
that the deeply stained portion of the root thatmied prior to LT was clearly demarcated
from that which normally forms after transplantatio

Green discoloration may also affect intraoral ssues, including the gingiva, the tongue,
the floor of the mouth, and the buccal mucosa. Kbetess, cases of gingival pigmentation
were not observed in this study, possibly as alresuhe control of the liver disease by LT.

The pigmentation disappears from the soft tisswestd high tissue turnover (Sommer et al.,
2010). At the period of exams, the bilirubin levelere under control. The same was
observed by Amaral et al. (2008).
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Manifestations of developmental enamel defects Vieuad in the sample. Developmental
defects of dental enamel are common in both decaslimd permanent dentitions and are
classified into hypomineralization and hypoplasigpomineralized parts of teeth are weaker,
and the enamel may chip off easily, resulting ie post-eruptive loss of enamel (Elfrink et
al., 2012). Hypoplasia and hypomineralization weteserved in both the primary and
permanent dentition of the children as localizefécks. However, the tooth pigmentation was

present as being localized and affecting all ofdéetition in some cases.

According to Guimaraes and Silva (2003), hypoplasigreen teeth occurred in the majority
of cases in patients with medical histories of Eaamel hypoplasia can stem from changes
in the organic matrix of the developing enamel tredulted from metabolic disturbances
(Amaral et al., 2008), but it is more likely to bedated to the effects of osteopenia and other
disturbances of calcium and phosphate metaboliscowgniered in chronic liver diseases
(Amaral et al., 2008; Chambers et al., 2012). Ther @bsorption of calcium, phosphorus,
and vitamin D due to chronic cholestasis may lilsawiead to the decreased integrity of
dental structures and increased susceptibilithéodevelopment of dental caries in children

with liver disease (Sheehy et al., 1999).

In this study, no delay existed in the eruptiorpofary and permanent teeth. This result is
according to Sommer et al. (2010), Amaral et &08), and Zaia et al. (1993), who described
case reports of children with green teeth assatiaith neonatal hyperbilirubinemia caused
by BA. However, Hosey et al. (1995) found a delaythe eruption of the primary teeth in

41% (n=7/17) of children under 3 years of age witbdical histories of BA, and Seow et al.

(1991) observed it in 33,33% (n=3/9).

Morphologic changes in the teeth were evaluatedigiaal and radiographic examination in a
sample of 11 children. Dental development was folintde delayed in 4 children, and 5 of
them presented enlarged pulp chambers (Belangal. 4982). In this study, radiographic

assess was not made.

During the past decade, pediatric LT has seen fgignt improvements in morbidity and
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mortality. This improvement in patient and graft\sval is attributed to advances in pre-
transplant management, organ procurement, andrpaties technology, donor liver options
(whole or split cadaveric, living donor), surgictéchniques, and immunosuppressive

regimens (Turmelle et al., 2009).

It is important to observe that children who undamv LT require lifelong
immunosuppressive therapy, and the side effectdhe$e drugs include an increased
susceptibility to infections and gingival enlargerhelhe calcineurin inhibitor tacrolimus has
become the mainstay of most of these regimens (®ia@l. 2006). In contrast with
cyclosporine, tacrolimus is remarkably free of cefim adverse side-effects, including
gingival hyperplasia, hirsutism, and facial disfigmnent (Reding, 2002).

The lips, mucosa, gum, mouth floor, tongue, and anél hard palates were inspected, and
only 3 patients (5,45%) had some form of gingivalaegement. No abnormalities were

detected in the other oral soft tissues. The saasereported previously by Funakoshi et al.
(1992) and Sheehy et al. (2000).

The children under immunosuppression therapy irsétmple were taking tacrolimus, and the
ones who presented with the gingival enlargemen8)nvere taking concomitant nifedipine
for hypertension control, which was implicated asaase of gingival enlargement (Funakoshi
et al., 1992; Lin and Yang, 2010). However, Sheethgl. (2000) reported that the concurrent
use of nifedipine with cyclosporine had no effenttbe prevalence of gingival enlargement.
They found gingival enlargement in 41% of liveripgents who received cyclosporine with

or without nifedipine.

Wondimu et al. (2001) assessed the oral health esfigfric LT recipients who were

administered cyclosporine or tacrolimus. The rassiftowed no difference in enamel defects,
discoloration, or caries experience between theggoHowever, gingival enlargement was
observed in 35% of the children who had been ofosporine therapy. In contrast, none of

the children in the tacrolimus group exhibited gvadjenlargement.

However, Lin and Yang (2010) investigated the @faxd cyclosporine on the gingival tissues
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of pediatric LT patients and concluded that ginbiealargement was statistically more
related to plaque scores than others factors, sschthe serum level of cyclosporine.
Nevertheless, the prevalence of gingival enlargenaéter cyclosporine administration was
found to be 40% to 88%, with an average of 63%.yT$weggested that this occurrence was
possible due to the rapid onset of gingival groaftier the initial use of cyclosporine, with a
slowing of growth when a therapeutic level of tmagiwas reached.

It is accepted that a team approach is requirethidental management of children prior to
LT, formed by the pediatric dentist, hepatologisansplant surgeon, and other health
professionals (Sheehy et al., 1999). Nevertheldsiren with liver disease who have been
considered for LT should be carefully examined foe presence of dental caries and
periodontal disease not only before but after I0b, fThe parents reported that many dentists
are apprehensive about the liver function afterdndl the compromised immune systems of
the children. Dentists’ refusal to care for chilunsith liver disease or those who underwent
LT along with the lower socioeconomic statusesanfifies contributed to the high frequency
of oral disease. A dentistry service must becomentegral part of the medical follow-up
after the LT of children in order to improve oraygiene practices. Good oral health is
essential to reducing the risk of systemic infectioat arises from the oral cavity.

In conclusion, the prevalence of dental caries gedodontal status observed can be
explained via poor oral hygiene and deficient demare. Tooth pigmentation is an
uncommon condition but is not rare in children withistories of early severe
hyperbilirubinemia. It is important to provide ampiatory information to families about the
possibility of dental staining and its treatmenteTdental management of children with end-
stage liver disease can be effective and safendivie dental care, especially prevention

measurements, is necessary to improve the headdygof life in this population.
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Tables

Table 1 — Number and percentage distribution dfiohimn (n=55) according to liver disease and vaesalstudied. Salvador, Bahia, Brazil, 2012.

Sex Hypoplasia Hypomineralization/ Tooth Gingival
Opacity discoloration enlargement
Diagnosis F M n % n % n % N %
Biliary atresia 23 13 23 63.88 32 88.88 25 69.44 2 555
Alpha 1 antitrypsin 4 1 1 20 1 20 0 0 0 0
deficiency
Choledocal cyst 4 1 2 40 2 40 4 80 0 0
Alagille syndrome 1 1 1 50 2 100 1 50 1 50
Wilson's disease 0 1 0 0 1 100 0 0 0 0
Budd-Chiari syndrome 1 1 0 0 2 100 1 50 0 0
Caroli disease 2 0 0 0 2 100 0 0 0 0
Cystic fibrosis 1 0 0 0 1 100 0 0 0 0
Liver cirrhosis 1 0 1 100 1 100 0 0 0 0
Total 37 18 28 50.90 44 80 31 56.36 3 5.45
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Table 2—Dental caries experience (components of/ dFT) of children and adolescents (n=55) witreli disease by age. Mean values * SD.
Salvador, Bahia, Brazil, 2012.

Group Sound decayed filled /decayed filled missing dmft/
teeth DMFT
Age group n Mean Mean % Mean % Mean % Mean % Mean
(xSD) (xSD) (xSD) (xSD) (xSD) (xSD)
<5 years 20 14.05 3.6 98.63 0 0 0 0 0.05 1.37 3.65
(4.93) (4.48) (0.22) (4.56)
0.15
(0.49)
5 years 6 10.5(2.59)3 (3.69) 4184 0.67(0.52) 9.34 1 13.95 2.5 34.87 7.17
(0.89) (2.74) (4.07)
5.17
(3.71)
>6 years <12 years 17 7.94 (5.62) 2.31 90.24 0.13(0.33) 5.08 0.06 (0.24) 2.34 0.06 2.34 2.56
(2.6) (0.24) (2.63)
12.47 0.06 (0.24) 0
(7.07) 0.56 90.32 9.68 0) 0 0 0 0.62
(0.94) 0) (0.96)
12 years 2 25 0.5 100 0 0 0 0 0 0 0.5
(2.12) (0.71) 0) 0) 0) (0.71)
215(354) 05 100 0 0 0 0 0 0 0.5
(0.71) (0) 0) 0) (0.71)
>13 years<l15years 2 - - - - - - - - -
27 1.0 100 0 0 0 0 0 0 1.0
©) ©) ©) ©) ©) ©)
>15 years<19years 8 - - - - - - - - - -
20.38 2.5 33.87 0.63 8.54 3.5 47.43 0.75 10.16 7.38
(3.96) (1.6) (0.74) (4.47) (1.16) (4.14)

SD(standart deviation)
dmft/DMFT index (decayed, missing and filled primaeeth/Decayed, Missing and Filled permanent jeeth
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Table 3 - Periodontal status in children and ataets (n=55) with liver disease by age accordingjrigival bleeding, calculus and oral
hygiene index (OHI) (Mean values = SD). Salvadahia, Brazil, 2012.

Sample Sextants Healthy Bleeding Calculus OHI

Age group n n n (%) Meann (%) Mean n (%) Mean Mean

(SD) (SD) (SD) (SD)
<5 years 20 108 45 2.25 63 315 0 (@ 0 (0 1.98
(41.67) (1.68) (58.33) (2.16) (1.17)

5 years 6 35 11 1.83 24 4.0 1 0.17 1.89
(31.43) (0.75) (68.57) (0.63) (2.86) (0.41) (0.75)

>6 years <12 years 17 102 24 141 78 4.59 1 0.06 1.82
(23.53) (0.94) (76.47) (0.94) (0.98) (0.24) (0.89)

12 years 2 12 2 1.0 10 5.0 1 0.5 3.08
(16.67) (1.41) (83.33) (1.41) (8.33) (0.71) (1.53)

>13 years<l15years 2 12 1(8.33) 05 11 5.5 1 0.5 3.66
(0.71) (91.67) (0.71) (8.33) (0.71) (0.71)

>15 years<19years 8 48 10 1.25 38 4.75 3 0.38 3.29
(20.83) (2.05) (79.17) (2.05) (6.25) (1.06) (2.14)

Total 55 317 93 1.69 224 4.07 7 0.13 2.21

(29.34) (1.46) (70.66) (1.76) (2.21) (0.47) (1.33)
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ABSTRACT
BACKGROUND: Children who have a history of hyperbilirubinerassociated with biliary
atresia could be have the risk of tooth discoloratBiliary atresia is an inflammatory process
that results in hyperbilirubinemiZC ASE REPORTS The authors describe two cases of
children who had a diagnosis of extrahepatic hil@tresia and displayed an uncommon form
of tooth discoloration. They were treated succdlgsfuith liver transplantation (LT), but
presented varying levels of pigmentation in primand permanent dentition. The bilirubin
levels remained elevated until LT in both casesrdfore primary and permanent teeth were
compromised. In both cases the dental managemewived improving oral hygiene,
adjusting oral environment, fluoride therapy, amstorative treatmentCONCLUSION:
Early diagnosis of liver disease facilitates th&titation of medical treatment and reduces the
potential risk of tooth discoloration. Knowing tingedical history of the patient is essential
for management of the oral and aesthetic comptinatof chronic liver disease.
Keywords: green teeth, hyperbilirubinemia, biliary atresia
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Introduction

The liver has several functions, many of which aepen its ability to secrete bile. Jaundice
is caused by elevated serum bilirubin and it refergellow discoloration of the skin, sclera,
mucous membranes, and body fluids. Prolonged jaendi an infant (lasting beyond 2 to 3
weeks after birth) is abnormal, yet it is a comnpooblem that can be the presenting sign for
many disorders. Impairment of bile flow or secretfoom the liver can result in backup of its
constituents within the liver canaliculi and hegates, which ultimately creates cholestatic

damage to the livef.

Biliary atresia (BA) is a dynamic, inflammatory pess that results in the obliteration and
fibrosis of the extrahepatic biliary tract; it peess in the first few weeks of life in infants with
jaundice. The progression of the disease, with lreroent of the intrahepatic bile ducts,
rapidly and predictably leads to cirrhosis and clicagions of end-stage liver disease before 2
years of age? The bile duct can be normal and patent at the tihirth but become

occluded secondarily: *

BA is the most common cause of prolonged cholesatindice in infants** Although the
cause of BA is largely unknowrt;® the factors that might contribute to its developme
include genetic, infective, inflammatory, and vdaciwauses, as well as toxic insuBA can
be multifactorial in nature and has a common enupof obliterative cholangiopathylt

remains the most common indication for liver trdasfation (LT) in pediatric groug:*

Chronic liver disease in children may have oral ifiegtations.During hyperbilirubinemia,
bilirubin is distributed and deposited in differeiidsues of the body, which causes green
staining of the teeth and gingive In soft tissues, the pigmentation disappears toimtense
cell turnover.” However, in mineralized dental tissues, bilirutisnpermanently trapped,
because, after maturation, these tissues losertietabolic activity.” ® Therefore, the effects
of end-stage liver disease are permanently recavdeithe teeth, even after successful L.T.
Other oral manifestations include various degrdetetayed skeletal and dental development,

enamel hypoplasia, and susceptibility to dentaksat

This paper reports two cases of children with éydpatic biliary atresia (EHBA) who
underwent LT and were referred for medical follop-at the Center for Pediatric

Gastroenterology and Hepatology, University Hosplamplex Professor Edgard Santos,
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Federal University of Bahia, Brazil. Their medidalstories were reviewed and clinical
examinations were performed. All patients/ guarslipnovided written informed consent to

participated in the study.
Case Reports

Case 1

A 6-year-old girl showed good general health durreg clinical evaluation. Her medical
history revealed jaundice, pale stools, and daikeurom her 15 day of life until 1 year and
11 months, which evolved with ascites and postariwhosis secondary to EHBA. She was
born at term after an uncomplicated pregnancy.Haldeno medical history of sepsis or family
history of jaundice and ABO incompatibility. Therér biopsy revealed an absence of portal
spaces, degeneration of hepatocytes, biliary inmaggn, and biliary capillary occluded by
thrombus of bilirubin. The results of laboratorgteeshowed elevated levels of total bilirubin
(TB) (ranging from 13.86 gm/dL to 17.6 gm/dL). AjJeal year and 11 months, she underwent

LT and was placed on an immunosuppressive regirtietacrolimus.

Clinical examination revealed tooth discoloratiokiglre 1), caries activity, enamel
hypoplasia, and focal areas of opacity. The permangxillary right first premolar had
erupted early; it was caused by the extractiorhefdrimary predecessor tooth due caries and
it presented normal color aspects. The primary rfamar right second molar with an
extensive caries cavity on the occlusal surfacevedoa greenish dentin (Figure 2). The oral
mucosa was normal. The treatment plan included byagiene instruction with fluoride

therapy, restoration of teeth, and orthodontic iappks to maintain space.

Case 2

A 15-year-old girl with neuro-psychic deficit reved a medical history of jaundice from her
2" day of life until 8 years. She was born at terterain uncomplicated pregnancy. She had
no medical history of sepsis or family history aupdice and ABO incompatibility. The
levels of liver enzymes and TB were high beforeltfigaccording to the mother’s report, but
there is no prior information on the medical recdktlage 8, she underwent LT, and she was
treated with tacrolimus.
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An oral examination revealed that all permanentthteshowed an intrinsic greenish
discoloration (Figure 3). Her mother reported th#t primary teeth presented the same
discoloration. Enamel hypoplasia, focal areas @focityg, and one rudimentary supernumerary
tooth that was conically shaped were identifieder€hwas high caries activity, with carious
lesions on permanent maxillary and mandibular rigiolars and the upper supernumerary
tooth. The maxillary supernumerary tooth and thena@ment maxillary right first molar were
indicated for extraction due caries (Figure 4).peemanent mandibular left first molar had
been extracted, due to caries too. The permanexitlang left central incisor was avulsed,
due to trauma at age 7 (Figure 3). The panorandiogeaphy revealed four supernumerary
teeth with eruptive potential, impacted tooth, arbdontia of two teeth. These findings
affected her dental development. Poor oral hygiemas observed, with abundant dental
biofilm and supragingival calculus, and her gingsleowed evidence of inflammation. Her
dental management involved improving her oral hygjeadjusting her oral environment,

fluoride therapy, surgical extraction, and restgeatreatment.

Discussion

Normal calcification chronology of deciduous teethn provide a starting point for the
evaluation of dental defects caused by certainesyist and local conditions. Permanent
green pigmentation of the primary dentition canulteBom neonatal hyperbilirubinemia, as a
result of BA,*®**hemolytic disease? or cholestasis caused by severe neonatal sépsfst®

| 56,11 8,12

Clinica and experimentdt®?studies have shown that bilirubin may be depositken

forming hard dental tissues, which may cause disatibn and/or enamel hypoplasia.

Tooth development begins in the fetus, at abowd&®8& in utero. Indeed, all the primary teeth
17 and small parts of the permanent molars begiret@ldp in uterd® Mineralization of the
primary dentition begins at about 14 weeks in ytara all primary teeth are mineralizing by
birth. >*” The permanent incisors and first molars begin irzenalize at or close to the time of
birth, while the other permanent teeth start toemtize later’’

Green intrinsic staining of the teeth due to elegiabtal bilirubin from liver disease is well-
documented!* 38 However, this is considered to be rare, and thprniba of reports are
related to the primary dentitioh: Green teeth, hypoplasia, and opacities were obdervall
cases reported. The pigmentation of soft tissues ned observed at the oral examination,
because the disease had been controlled by LT.eTWas no delay in the eruption of

permanent teeth in case 1, and abundant dentalnbiand caries lesions were found in all
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cases, as a consequence of poor oral hygiene.

The presence of green pigmentation in teeth iswdication of early hyperbilirubinemia, and
it can also determine when in life this disordecureed.® Hyperbilirubinemia was present
during the neonatal period until LT in all casesngequently, both sets of dentitions were

compromised.

In these case reports, the patients presentedngalgvels of pigmentation in their primary
and permanent teeth. In case 1, the pigmentatian la@ated on the cervical third of all
primary teeth, and the permanent mandibular cemcadors were completely pigmented. In
this case, there were also caries lesions on therlarch and evidence of hypoplasia. These
findings are in accordance with Amaral et'al.

In case 1, all premolars are expected to have rocwiar aspects, because the LT was
performed at 1 year and 11 months. However in Qaiee LT was late — at age 8 — and all
permanent teeth were affected (Figure 3). The ggbathscoloration of the permanent teeth is
compatible with the medical history in case 2. Tingther reported that her daughter’s total
bilirubin levels remained elevated until LT at &ewhen all crowns of her permanent teeth

were mineralized.

Early tooth loss was found in all cases becausextfaction, as a result of dental caries.
Interestingly, in case 1, the premature loss ahpry maxillary right first molar caused the
eruption of permanent maxillary right first prenrokt 6 years old, and this tooth was not
discolored (Figure 1). Also, in this case, the pament mandibular central incisors and first
molars were pigmented, and evident greenish demtis detected on primary mandibular
right second molar, with an extensive caries legidigure 2).A clinical and histological
study reports that this alteration in color is e tdentin and the cosmetic treatment dental
bleaching may not be effective, since the pigménats confined in the dentin'?
Nevertheless, Zaia et &f affirm that bilirubin seems to be incorporated ittte enamel and

dentin during matrix formation.

A line was observed that separated two portiontherroot of the extracted molar in case 2;
one formed during the hyperbilirubinemia phase, tedother formed after the control of the
disease (Figure 4). This finding is agreement wpitevious studies that reported extracted
teeth with deeply stained portions of the rootamfed prior to LT, which were clearly

demarcated from the portion formed after LT thatexngormal in color>”*2
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Tooth enamel can become discolored during amelagef®m a number of causes, and it
can often be difficult for dentists to determine #xact cause of tooth discoloration when it
appears after tooth eruptiol.Thus, if there is no prior information about thedital history

of the patient, then it is more difficult to detena the adjusted treatment.

Systemic disturbance during early life can affexth mineralization as described in these
case reports, through an uncommon form of tootbottisation caused by hyperbilirubinemia
associated with BA. It is appropriate that ped@atphysicians refer any child who has
conjugated hyperbilirubinemia or evidence of cheotiver disease to both a pediatric

gastroenterologist center for evaluation and tdalexamination.

In conclusion, early diagnosis of liver diseasalitates the institution of medical treatment
and reduces the potential risk of tooth discoloratiKnowing the medical history of the
patient is essential for management of the oral aesthetic complications of chronic liver
disease. Cosmetic treatments of the affected &®thld be a priority to improve the self-
esteem and social integration of these children.
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FIGURES

Figure 1. Photograph of a 6-year-old girl with adnsal history of hiperbilirubinemia shows
the primary and permanent teeth pigmented by biliriand early erupted unit 14 without
discoloration.

Figure 2. Note the occlusal caries lesion on thegmy mandibular right second molar, with
green pigmentation in the dentin.
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Figure 3. Photograph of a 15-year-old girl with adical history of hiperbilirubinemia and
late liver transplantation. The anterior view shalldeeth pigmented by bilirubin, as well as
poor oral hygiene, with abundant dental biofilm aagragingival calculus.

Figure 4. The extracted permanent molar shows aadmted line separating the stained
portion of the root, which was formed before Ilitmnsplantation (LT), from the normally-
colored portion, which was formed after LT.
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ABSTRACT

Background: Alagille syndrome (AGS) is an autosomal domindisbrder that affects liver,
heart, eyes, and skeleton. AGS is also associatadstort stature and anomalies of the teeth.
There is significant variability in the extent tdhiwh each of these systems is affected in an
individual, if at all. Case description This paper reports two cases of children (11-gdch
boy and 9-year-old girl) with AGS underwent livearisplantation showing different oral
findings. Medical history and oral exam pointedwmrcommon form of tooth pigmentation
caused by bilirubin deposition during dental forimat variance of normality, morphological
defects in teeth and tooth erosion. After providorgl hygiene instructions and improving
their tooth-brushing skills, it was decided that tltosmetic treatment for the tooth
pigmentation will placed when the permanent demtitis completeClinical implications:
The reported cases confirm the relevance of pasticalehistory in regular and aesthetic
dental care in pediatric dentistry.

Keywords: Alagille syndrome, liver disease, tooth discolaatidental erosion
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INTRODUCTION

Alagille syndrome (AGS) is an autosomal dominansodier (Kamath et al, 2010a;
Turnpenny and Ellard, 2012; Vajro et al, 2012) witduced penetrance and variable
expression (Turnpenny and Ellard, 2012). AGS isedly mutations in thiaggedl (JAG1)
gene (Al-Mutawa et al, 2002; Huang et al, 2007; ddmet al, 2010a); and mutations in the
NOTCH2gene have also been demonstrated in a few pafleatsath et al, 2010a).

AGS affects the liver, heart, eyes, and skeletah wecognizable facial dysmorphic features
including triangular facies, prominent quadrangt@iteehead, pointed chin, and hypertelorism
(Kamath et al, 2010aVajro et al, 2012). Less common clinical featureslude renal

abnormalities, growth and mental retardation, oramial bleeding, and pancreatic
insufficiency (Huang et al, 2007). AGS is also assed with short stature (Emerick et al,
1999; Turnpenny and Ellard, 2012) and anomaligh@teeth (Chatterjee and Manson, 2007;
Kamath et al, 2010a;). There is a significant \aligy in the extent to which each of these

systems is affected in an individual, if at all (Kath et al, 2010a).

The estimated prevalence of AGS is reported frond,000 Kamath et al, 2010a; Turnpenny
and Ellard, 2012)01:100,000 Vajro et al, 2012). Hepatic disease in patienthwAiGS
ranges from asymptomatic elevation of hepatic aansases to end stage liver disease,
which occurs in approximately 20-30% of cases (Kiéned al, 2010b). Liver transplantation
(LT) is required in 20% to 50% of cases (Kamatlale2012) in AGS and it is a therapeutic
option that requires careful consideration becaiighe multisystem nature of the condition.
The best candidates for the operation are chileiém unremitting cholestasis and resistant
pruritus, who have a simple cardiac defect, sulmainenal involvement, and relatively good

nutritional state (Kamath et al, 2010a).

The present paper reports two cases of childrerh vilGS who underwent liver

transplantation exhibiting different oral findings.

CASE REPORTS

These case reports included two children with AG® wnderwent LT and were referred for

medical follow-up at the Center for Pediatric Gastiterology and Hepatology, University
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Hospital Complex Professor Edgard Santos, Fedenaldisity of Bahia, Salvador, Brazil.
Their medical histories were reviewed and clinieedaminations were performed. All

patients/ guardians provided written informed comse participated in the study.

Case 1

An 11-year-old boy was diagnosed with AGS and riagkaholestasis syndrome and jaundice
from the & day of life until 4 years and 6 months. He wasnbat term after an
uncomplicated pregnancy and there was no familpihyisof hepatopathies or jaundice. The
levels of total bilirubin (TB) were high before L&nd intense pruritus was present. Clinical
tests found a grade 1lI/IV systolic murmur of pulnaoy artery stenosis, but normal from the
cardiac viewpoint. The arteriography identified ettmiated stenosis of the celiac trunk; the
upper gastrointestinal endoscopy revealed hypdnrop the mesenteric artery; and the chest
x-ray revealed butterfly vertebrae. PhysicallyHael characteristic facies. At age 3 years and
5 months, he underwent LT and was placed on an mosuppressive regimen with
tacrolimus and antihypertensive therapy. An oraneixation revealed that the permanent
maxillary lateral incisors were conically shapelliieeth showed a greenish yellow intrinsic
discoloration and were identified as having enanyploplasia and focal areas of opacity with
pronounced horizontal developmental lines (Fignd &ig. 2). There was no carious lesion
and his dental development was normal. The oralosaitad no evidence of discoloration,
but gingival overgrowth was found. His dental maragnt so far has involved improvement
of oral hygiene. Aesthetics treatment was recommeridr the conically shaped incisors and
composite veneers for the anterior pigmented téthtal bleaching for pigmentation caused
by bilirubin was not recommended, since the pigm@ugon is confined to dentin and it is
unlikely to be effective (Amaral et al, 2008). Tpatient and her mother decided wait for the
complete eruption of permanent teeth to do the etisntreatment. It will be necessary to

improve self-esteem of the patient and assist ur gocial integration.

Case 2

A 9-year-old girl with AGS showed at a clinical &vation good general health. Her medical
history revealed that she was jaundiced from tH& @@y of life until 2 years old; intense

pruritus, xanthomas on fingers and elbows, and ftatgies. She was born at term after an
uncomplicated pregnancy. There was no family hystr hepatopathies or jaundice. The
results of the biopsy and the bile ducts scintigyapevealed neonatal hepatitis. A

cholangiography also showed the presence of bikgggosis. The results of laboratory tests
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showed elevated levels of total bilirubin (maximuevel equal 7.93 mg/dL). A physical
examination showed that she had deep-set eyesjm@onears, a straight nose with a bulbous
tip, a prominent forehead, and pointed chin, givitg face a triangular appearance
characteristic facies. There were no cardiac abaliies. At age 2, she underwent LT and
was treated with tacrolimus. Her dental developmead normal and all teeth showed normal
aspect in color, but opacities and hypoplasia, taath erosion on primary and permanent
molars (Fig. 3) were observed. Tooth pigmentatiaas wiot present in this case, which is
possibly due the fact that bilirubin levels were hah enough to disturb the primary and
permanent tooth formation. Poor oral hygiene waseoked with abundant and pigmented
dental biofilm. All the teeth had normal morpholcgji characteristics, but it was noted that
the permanent maxillary first molars had the cusgarabelli, a tooth abnormality (Fig. 4).
The oral mucosa was normal with no evidence ofalisation or overgrowth. Her dental
treatment plan included improvement of oral hygjenalietary counseling to reduce
consumption of acidic beverages and, replacemenanofamalgam filling. However, no

treatment was undertaken in this patient becauseval lost to follow-up.

DISCUSSION

Chronic liver diseases in children who require LRyrinclude congenital biliary atresia,
biliary hypoplasia (AGS) syndromatic and non-symdatic, metabolic disorderso-l
antitrypsin deficiency, cystic fibrosis, Wilson’'ssdases) and acute liver failure (Sheehy et al,
1999).

Conventional indications for LT in chronic liver séiases of childhood, such as
decompensation of synthetic function, uncontrollpdrtal hypertension or chronic
encephalopathy are rare in AGS. However, in paienth AGS associated with cholestasis
and severe pruritus, LT is a well-established ther#t is estimated to be required in 21% to
31% of patients with AGS (Kamath et al, 2010a).

Cholestasis is defined as the impairment of bo&f(NASPGHAN, 2004; Shen et al, 2012;)
or bile formation (NASPGHAN, 2004) either from hépeellular dysfunction or from biliary

obstruction (Shen et al, 2012) resulting in themgbn of substances normally excreted into
bile (NASPGHAN, 2004; Shen et al, 2012). Cholestgtundice is characterized by elevation
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of serum conjugated bilirubin (NASPGHAN, 2004) amals related in both cases.

In Case 1, persistent cholestasis was found anav&g the treatment for the liver disease.
Intractable pruritus was observed in both casewielier, xanthomas were observed only in
Case 2. In this case, severe pruritus started eatl@gmonths until 2 years and affected the

quality of life prior to the LT.

Nutritional deficiencies in children are commonligserved in pediatric patients with AGS

(Shen et al, 2012). Diarrheal episodes occurreguéetly in Case 1, but not in Case 2. In
patients with AGS, malabsorption may occur becduiigeis necessary to absorb fat and fat-
soluble vitamins (FSV). Deficiencies of FSV wers@sated with the severity of cholestasis
in children and higher bilirubin levels were pogilly associated with vitamin D deficiency

(Shen et al, 2012).

As stated by Olsen et al (2005) malabsorption kelyi involved in the development of
nutritional and bone deficits. Specific nutrienfidés such as vitamins A, D, E and K (Shen
et al, 2012), calcium and magnesium also play a molthe development of children with

cholestatic liver disease (Olsen et al, 2005).

AGS is essentially related to a defect of vasculeges, thus congenital heart disease and
noncardiac vascular anomalies are frequently okserin AGS patients. Cardiac
abnormalities are observed in 85 to 97% of patiefitts AGS (Vajro et al, 2012). In the cases
reported, heart murmur of pulmonary artery stenasis observed only in Case 1 and it did

not cause clinical problems.

During hyperbilirubinemia, bilirubin is distributeand deposited in different tissues of the
body. In soft tissues, the pigmentation immediatdigappears due to the intense cell
turnover. However, in mineralized dental tissuekruibin is permanently trapped (Amaral et
al, 2008). Intrinsic green discoloration of thetheeaused by hyperbilirubinemia is considered
to be rare. When it occurs biliary atresia is thestocommon cause of green discoloration
(Sheehy et al, 1999; Guimardes and Silva, 2003;nsamet al, 2010). Studies on oral
manifestations associated with AGS are limited eeqbrts of green tooth discoloration in

AGS are uncommon.
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In this study, green pigmentation was observed linteth of the Case 1 and enamel
hypoplasia. The oral findings of Case 1 can beaatl with the hyperbilirubinemia. Tooth
discoloration was also observed by Victoria et2810), who described a case of a patient
with AGS who presented complete green pigmentaifdhe roots of the primary teeth due to
bilirubin. In Case 2 the teeth presented normaéetspin color, but opacity was present. In
both cases morphological abnormalities were obset@enically shaped teeth were found in

Case 1 and cusp of Carabelli in Case 2.

Al-Mutawa et al (2002) report a case of a 13-yddrgirl with medical history of AGS with
grayish/yellow intrinsic discoloration and enamejlpbplasia, but normal morphological
characteristics. Enamel hypoplasia can be causechbgges in the organic matrix of the
developing enamel resulting from metabolic distades of calcium and phosphate
metabolism encountered in chronic liver diseasesgral et al, 2008).

Nevertheless, Chatterjee and Mason (2007) descabegkse of a 9-year-old girl with AGS
who presented lateral incisors with a talon cuspgra dental anomaly that manifests as an
accessory cusp. However, tooth pigmentation weteeiated. They did not find evidence of
discoloration in oral mucosa or gingival overgrowih accordance with Al-Mutawa et al
(2002).

In Case 1, there was no evidence of discoloratiosait tissue but gingival overgrowth was
present. This patient was placed on an immunosappeand antihypertensive therapy after
LT; gingival overgrowth was probably caused by laypiertensive drugs, such as amlodipine
and nifedipine, which were used by the patient. sehdrugs may not only impair oral
aesthetics but may also lead to gingival inflamoraind periodontal tissue damage (Marshal
and Bartold, 1999). There is evidence suggestiagttrolimus could not be associated with
gingival overgrowth (Sheehy et al, 2000; Wondim@ale2001). In contrast with cyclosporin,
tacrolimus is remarkably free of cosmetic adveride sffects, including gingival hyperplasia,
hirsutism, and facial disfigurement (Reding, 2002).

CONCLUSION

The authors present an uncommon form of tooth pigaten caused by bilirubin deposition

during dental formation, variance of normality, andrphological defects on teeth in children
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with AGS. Despite being a rare condition, the clahiand pathologic features of AGS are
well documented, but there are no conclusive studmat make evident the association
between oral findings with AGS, or with the mulgpbrgan systems affected by AGS. The
reported cases confirm the relevance of past miedistory in regular and aesthetic dental

care in pediatric dentistry.
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FIGURES

i v AR

nterior teeth of case 1. ootgrmantation, opacities and gingival
overgrowth were observed.

Fig. 1. Aspect of a

Fig. 2. Lateral view of case 1 showing all rmarteeth greenish yellow pigmented and
upper lateral incisor conically shaped.
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Fig. 3. Occlusal erosive tooth wear of case 2. Notending of the cusps and grooves on

molars.

Fig. 4. Carabelli cusp on upper left permanent firelar of case 2.
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4 CONCLUSAO

» A experiéncia de céarie observada neste estudo #aesm acima das médias nacional e
regional para o ceo/CPOD, na maioria dos grupodosfade parece estar relacionada
diretamente com a higiene oral deficiente das caancom historia médica de doenca

hepatica submetidas ao transplante hepatico oistarde espera.

O componente cariado representou 0 maior percedtgaindices ceo/CPOD em todos os
grupos etarios, evidenciando a falta de acessmtarento odontoldgico por este grupo de

criangas.

* A descoloracdo dentaria, a hipoplasia e hipomize@@o foram mais prevalentes nas

criancas com historia médica de atresia das viesds.

A extensdo e severidade da descoloracdo dentadsada pela hiperbilirrubinemia
conjugada parece estar diretamente relacionadaocpeniodo de realizacdo do transplante

hepatico.

* A condicdo de saude bucal do grupo estudado paeecgdo mais influenciada pelos

habitos alimentares e a higiene oral deficientegudopela doenca hepética.
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5 CONSIDERACOES FINAIS

5.1 IMPACTO DA TESE

Os resultados deste estudo evidenciam a atuahs&deda doenca hepatica e do seu
tratamento como uma causa importante de manifesgtalgiicais em criancas, apontando
para a necessidade de mudancas no atendimentmlidic prestado a elas, especialmente
no periodo poés-transplante, quando apenas o cerdgreseguimento médico sdo realizados

como parte do tratamento.

Existe uma grande dificuldade de acesso aos serpigblicos e privados de Odontologia
por esta populacdo. No entanto, mesmo quando elndeguido, o atendimento
odontoldgico é negado, pois os cirurgides-dentistasua grande maioria, desconhecem as
manifestacbes da doenca hepética na cavidade aleh@nstram apreensédo e inseguranca

para tratar a crianca submetida ao transplanteibemasob terapia imunossupressora.

Desse modo, espera-se que, com a divulgacdo ddtsades deste estudo através dos meios
cientificos de comunicagdo, a integracdo entre éslicus pediatras, hepatologistas e
gastroenterologistas com os cirurgides-dentistasgalltrapassar os limites das unidades
hospitalares de transplante a fim de melhorar didaae de vida e promover saude bucal

nesta populacgéo.

5.2. LIMITACOES DO ESTUDO

O numero de pacientes que estdo cadastrados ezpra b acompanhamento médico pos-
transplante no Centro de Estudos de GastroentéolegHepatologia Pediatricas do

CPPHO-HUPES ¢é limitado as criancas residentes ted@sda Bahia e, desse modo,
representa uma populacao reduzida. Associado aasdisponibilidade para fazer parte do
estudo dificultou a obtencdo de uma amostra reptaben, resultando em um estudo de

Série de casos.

As criangas estudadas e que residiam no interioesiado dependiam do poder publico
local para viajarem até Salvador. Desse modo, matam para a cidade de origem logo

apOs a consulta médica e o agendamento da comgldtaoldgica muitas vezes ficava
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comprometido, com remarcacdes sucessivas. A faltamdcentro odontolégico no CPPOH-
HUPES para o atendimento exclusivo de criancaseseptou a maior dificuldade deste
estudo, pois as criancas eram referidas para ddaageude Odontologia da UFBA e da

FBDC e nem sempre conseguiam 0s recursos finasqewra o deslocamento até Salvador.
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6 PERSPECTIVAS DE ESTUDOS

A realizacdo deste estudo significou a solidificadéd uma linha de pesquisa que integra a
Odontologia e a Gastro-Hepatologia no Centro deudest em Gastroenterologia e
Hepatologia Pediatricas do CPPHO/HUPES da UFBAssBPenodo, as possibilidades de

estudos sao amplas e promissoras.

A finalizac&o desta tese representa o fim de uaya@aeta linha de pesquisa com as criancas
submetidas ao transplante hepatico, mas que cantimando ampliar e aprofundar os
estudos sobre as repercussfes bucais da doengacdepiem disso, significa também o

inicio do desenvolvimento de novos projetos de yisaq

1. Avaliacéo da prevaléncia da hipomineralizacatamiacisivo em criancas portadoras de

doenca inflamatéria intestinal.

2. Avaliacdo das condi¢cbes de saude bucal em asapgrtadoras de doencas hepaticas

cronicas.
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7 ANEXOS

7.1 ANEXO A Parecer do Comité de Etica

. firg

UNIVERSIDADE FEDERAL DA BAHIA
FACULDADE DE ODONTOLOGIA
COMITE DE ETICA EM PESQUISA

APROVACAO

()« membros do Comité de Ltica em Pesquisa da Faculdade de Odontologia da UFBA, em sessao
. 2011, resolveu através do Parecer onsubstanciado n® 1311,

ordindria no dia 30 de novembro de 2
pnrovar o projeto “Avaliagio e omatulogica em p

A

acientes pediatricos submetidos a transplante

hendtico, acompanhados no Servico de Gastroenterologia Pecidtrica do Complexo HUPES-

CPPHO da UFBA™. da pesquisadora Elisingela de Jesus Campos,
sistro no SISNEP FR: 484686, CAAE: 0046.0.368.000-1 |

»
L =
-

area tematica Grupo 1L

Salvador. 14 de margo de 2012

A5 G<ofs e
P A (ndvé Caros de Feitas
.\\ "aordenador do CEP FOUFBA
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7.2 ANEXO B - Termo de Consentimento Livre e Esstédo

Universidade Federal da B ahia
Faculdade de Odontologia — Faculdade de Medicina
Curso de Pos-graduacdo em Medicina e Saude
Projeto : Avaliacdo estomatoldgica em pacientes pediatricos
submetidos a transplante hepéatico acompanhados no Servico
de Gastroenterologia Pediatrica do Complexo HUPES-CPPHO
da Universidade Federal da Bahia

Termo de Consentimento Livre e Esclarecido

Por este instrumento particular declaro, para fins éticos e legais, que eu

(MOIME) e e e e , portador  do RG:
.......................................... L CPF: i, TESIDENte @ domiciliado a
Rua

........................................ , cidade:......coovveveviiiiieiiiiiniens, estado:.......ccoevevvereennnnnnn el

................................. concordo, em absoluta consciéncia, em participar deste estudo
através da realizagcdo de exame clinico odontolégico e da aplicagdo de um questionario, sem
nenhum prejuizo para mim, e cujos resultados serdo utilizados na pesquisa intitulada:
“Avaliacdo estomatoldgica em pacientes pediatricos submetidos a transplante hepatico
acompanhados no Servigo de Gastroenterologia Pediatrica do Complexo HUPES-CPPHO
da Universidade Federal da Bahia”, realizada pela Prof®. Elisangela de Jesus Campos,
tendo como orientadora a Prof®. Dr®. Luciana Silva, nos termos abaixo relacionados:

1. Esclareco que recebi todas as informacdes sobre minha participacdo nesta pesquisa,
possuindo plena liberdade em retirar meu consentimento de participar da referida
pesquisa a qualquer momento, sem prejuizo financeiro, hierarquico ou de qualquer
natureza,

2. Todas essas normas estdo de acordo com o Cédigo de Etica Odontoldgica, segundo
a resolucédo do Conselho Federal de Odontologia 179/91, com Declaragéo de Helsinque I
e com a resolucado n © 196 de 10 de Outubro de 1996 do Conselho Nacional de Saude do
Ministério da Saude.

Por estar de pleno acordo com o teor do presente termo, assino abaixo o mesmo.

Assinatura do Voluntario/ Responsavel

Comité de Etica em Pesquisa da FOUFBA

Av. Aradjo Pinho, 62 — Canela - CEP: 40110-912 Salvador- BA
Tels. Gerais: 3283-8980 / 8982




103

‘4‘, Universidade Fed_eral da B ahia N
? 3 T Faculdade de Odontologia — Faculdade de Medicina
Curso de Pos-graduacdo em Medicina e Saude
— Projeto : Avaliacdo estomatoldgica em pacientes pediatricos
N submetidos a transplante hepatico acompanhados no Servigo
SPET de Gastroenterologia Pediatrica do Complexo HUPES-CPPHO
da Universidade Federal da Bahia

Termo de Consentimento Livre e Esclarecido

Introducéo

Vocé esta sendo convidado (a) a participar de uma pesquisa. Antes de decidir, € importante que vocé entenda o
porqué da realizagdo desta pesquisa e 0 que ela envolve. Por favor, dedique um tempo para ler cuidadosamente
as informacgdes seguintes e, se preferir, discutir com seus familiares, amigos ou com seu médico. Se vocé desejar,
pode levar este material para casa para pensar melhor. Pergunte-nos se houver qualquer coisa que ndo esteja
clara ou se precisar de mais informacdes.

Para ser lido para ou por todos os participantes do estudo

As informacdes a seguir descrevem o estudo e seus direitos como participante. Além do que foi aqui esclarecido,
0 entrevistador podera responder qualquer questdo que vocé tenha referente ao estudo. Por favor, leia ou ouca
com atencdo e sempre que achar necessario interrompa para perguntar.

Justificativa

Varios autores tém sugerido que os individuos submetidos a transplante hepatico podem apresentar, além dos
sintomas classicos, manifestacdes bucais e dentais. Considerando a importancia da ado¢édo de cuidados com a
saude bucal na infancia com vistas a promocdo de salde tanto na denticdo decidua como permanente, a
avaliacdo das condicbes se saude bucal, a identificacdo precoce de alteracdes dentais, suas causas e a escolha
do tratamento adequado podem evitar a sua progressao na denticdo permanente.

Objetivo do estudo
Avaliar a presenca de complicagBes orais e dentais em pacientes pediatricos que foram submetidos a transplante
hepatico.

Procedimentos
Sera realizado o exame clinico da cavidade oral do paciente, por um cirurgido-dentista e o preenchimento, pelo
paciente ou responsavel, de um questionario composto por questdes relacionadas a sua dieta.

Beneficios que se pode ter

Participando desta pesquisa vocé ndo recebera nenhum tipo de beneficio direto como dinheiro, mas estara
contribuindo para a elaboragdo de um trabalho cientifico que podera proporcionar beneficios futuros a sociedade.
Independente da sua decisdo de participar ou ndo desta pesquisa, nada sera alterado com relagdo ao seu
tratamento, que seguird conforme estabelecido e de acordo com o protocolo definido pelo servico de
Gastroenterologia Pediatrica do Complexo Universitario Professor Edgard Santos (HUPES)- Centro Pediatrico
Prof. Hosanah de Oliveira (CPPHO) da Universidade Federal da Bahia. Os beneficios esperados, contudo, serédo
traduzidos na obtencdo de informacdes que possam contribuir para uma melhoria na qualidade do atendimento
aos pacientes pediatricos que foram submetidos a transplante hepatico.

Garantia de resposta a qualquer pergunta
A qualquer momento, vocé podera fazer perguntas sobre esta pesquisa com a garantia de que estas serdo
respondidas.

Liberdade de abandonar a pesquisa sem prejuizo para  Si

A qualguer momento vocé podera entrar em contato com os pesquisadores responsaveis por este estudo e pedir
que os seus dados sejam retirados do mesmo. A concordancia ou ndo em participar deste estudo, nao ira alterar
de nenhuma maneira o seu tratamento.

Garantia de privacidade
Os dados obtidos neste estudo serdo apresentados em congressos e eventos da comunidade cientifica e poderédo
ser publicados em revistas especializadas. No entanto, a sua identidade nunca seréa revelada

Contato: As dividas nédo esclarecidas ou 0 ndo cumprimento do que foi acordado podem ser informados ao
responsavel pela pesquisa, Prof* Elisangela Campos, no Instituto de Ciéncias da Satde da UFBA - 4°. Andar -
sala 400.Tels. 3283-8891/ 9962-1130
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7.3 ANEXO C - Questionario

Universidade Federal da B ahia
Faculdade de Odontologia — Faculdade de Medicina
, Curso de Pos-graduacdo em Medicina e Saude
— — Projeto : Avaliacdo estomatoldgica em pacientes pediatricos
N submetidos a transplante hepatico acompanhados no Servigo
TR de Gastroenterologia Pediatrica do Complexo HUPES-CPPHO
da Universidade Federal da Bahia

QUESTIONARIO E FICHA CLINICA - EXAME ANAMNESICO

Questionario respondido por:

Nome do responsavel:

Prontuario/CPPHO- HUPES: Data:__ /[ |/ N°.:

Nome:

Endereco:

Bairro: Cidade: Estado: CEP:

Tel.: Cel. Naturalidade:

Data de nascimento: / / Idade: anos meses Sexo: ()M ( )F
Escolaridade.: €Escola publica €Escola particular €N3&o estuda
Profissdo dos pais:

( ) Pai Ocupacéao: Grau de instrucéo:

( ) Mé&e Ocupacéao: Grau de instrucéo:

IDENTIFICAGAO

1. Vocé acha que tem € Nao € Sim

algum problema de saude? € Doenca cardiaca € Doenca respiratéria € Diabetes € Doenca celiaca
€ Doencga hepética € DRGE

€ outra:

Quando vocé soube?

2.Vocé fez transplante de € Nao € Sim
figado? Data do transplante: ___ // Local do transplante:

Idade ao fazer o transplante: anos meses
2.1. Diagnostico: Medicamentos em uso:
€ Aciclovir /Dose: Periodo: de até

€ Predisona/Dose: Periodo: de até

€ Micofenolato de Mofertil/Dose: Periodo: de até

€Tacrolimus/ Dose: Periodo: de até

€Ciclosporina/ Dose: Periodo: de até
Retransplante:___ /[ —

. — €Azatioprina/ Dose: Periodo: de até
Motivo:

€AAS./ Dose: Periodo: de até

€Persentin/ Dose: Periodo: de até

€O0utras:

3. Faz uso de algum € Nao € Sim
medicamento? Atual /Qual?

Anterior / Qual?

4.Tem alergia? € Alimento: € Medicamento: € Nao sabe
Qual? Qual?

5. Pratica atividade fisica? | € Nao € Sim
Tipo:

Ha quanto tempo?

N°. de vezes/semana;

6. Consome bebida € N3o € Sim
alcodlica? Tipo:

Ha quanto tempo?

N°. de vezes/semana:

7. E fumante? € Nao € Sim
Tipo:

Ha quanto tempo?
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N°. de vezes/semana;

8. Usa outro tipo de droga? | € Nio € Sim
Tipo:
Ha quanto tempo?
N°. de vezes/semana:
HISTORIA MEDICA
AVALIACAO DA HIGIENE BUCAL
9. Ultima visita ao cirurgiéo- ( ) Nunca foi ( ) menos ()dela2 ( )de 2a3anos ( ) hd mais de 3
dentista? ao CD de lano anos anos
10. Freqliéncia de visita(s) ao ( ) Néo () 1x/ano () 2x/ano () 3x/ano () mais de
dentista frequenta 3x/ano
Motivo:
11.Freqléncia diaria de ( ) Ndo escova | () 1x/dia () 2x/dia () 3x/dia ( ) mais de 3x/dia
escovacao
12.Intervalo de troca da escova | ( ) a cada ()acada3 | ( )acadaano | () Outro: ( ) N&o sabe
més meses
13. Orientacdo da escovagao ( ) Nunca ( ) Pediatra | () Dentista () Pai/Méae () Outro:
recebeu
14. Técnica de escovagdo () Horizontal () Circular () Vertical () Vibratério () N&o sabe
15.Freqléncia diaria de ( ) N&o usa () Ix/dia () 2x/dia () 3x/dia ( ) mais de 3x/dia
utilizacdo do fio dental
16. Freqliéncia diaria de ( ) N&o usa () Ix/dia () 2x/dia () 3x/dia () mais de 3x/dia
utilizagdo de enxaguatorio
bucal
17.Vocé usa aparelho ortodéntico? () Sim () Ndo
18.0 creme dental que vocé usa foi indicado pelo seu dentista? () Sim () Ndo
19. A TV/midia influencia na escolha do creme dental que vocé usa? () Sim () Ndo
20. A escova dental que vocé usa foi indicada pelo seu dentista? () Sim () Ndo
21. A TV/midia influencia na escolha da escova dental que vocé usa? () Sim () Ndo
22. A) Vocé sabe o nome do creme dental que vocé esta usando? () Sim ( ) Néo
Qual:
22. B)O creme dental que vocé usa é fluoretado? () Sim () Ndo
23.Vocé sabe qual a concentragdo de flior do creme dental que vocé esta usando? | () Sim ( ) Néo
Qual:
24.Vocé sabe qual o tipo de flior do creme dental que vocé esta usando? () Sim ( ) Néo
Qual:

AVALIACAO SOBRE RISCO DE EROSAO DENTAL

25. Freguiéncia diaria de lanches | () N&o realiza | ( ) 1x/dia | () 2x/dia () 3x/dia () mais de 3x/dia
26.Vocé ingere muitos alimentos acidos, incluindo frutas, molhos para salada e () Sim ( ) Nao
iogurte?

27.Vocé ingere bebidas &cidas usualmente (suco de frutas e refrigerantes)? () Sim () Nao
28. Vocé ingere bebidas esportivas usualmente (ex.: Gatorade)? () Sim () Nao
29. Vocé bochecha/ deixa na boca os sucos ou refrigerantes antes de engolir? () Sim () Nao
30. Vocé ingere sucos ou refrigerantes usualmente com canudo? () Sim () Nao
31. Vocé pratica natacdo/ frequenta piscina regularmente? () Sim () Nao
32.Vocé tem problemas de refluxo, indigestdo ou vémitos freqiientes? () Sim () Nao
33.Vocé é portador da doenca do refluxo gastro-esofagico? () Sim () Nao
34.Vocé escova seus dentes imediatamente apds se alimentar? () Sim () Nao
35.Vocé utiliza uma escova dental de cerdas duras? () Sim () Nao
36.Vocé escova os dentes por um periodo muito longo? () Sim () Nao
37.Vocé utiliza creme dental arenoso demais? () Sim () Nao
38.Vocé visita 0 seu dentista pelo menos uma vez ao ano? () Sim () Nao
39.Seus dentes doem quando vocé ingere comidas ou bebidas quentes/ geladas/ () Sim ( ) Nao
doces ou quando vocé escova ou passa o fio dental ou quando passa algum tempo

em um ambiente frio?

40.0s seus dentes tém uma aparéncia semelhante a vidro ou s&o transparentes, () Sim ( ) Nao
amarelados, arredondados, lisos ou brilhantes com pequenas trincas?




AVALIACAO DE HABITOS ASSOCIADOS
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41. Aleitamento materno () Néo foi ()até3 ( )>6meses | ( )>1ano ( ) em amamentacéo
amamentada meses
42.Faz uso de ( ) Nunca () Usou () Sim
mamadeira? usou até anos | ( ) Diurno n°. de vezes
( ) Noturno n°. de vezes:
43. Faz uso de chupeta? ( ) Nunca ( ) N&o/ usou ()Sim ()Diuno €M €V
usou ate anos () Noturno ( dorme com a chupeta)
44.Chupa o dedo? ( ) Nunca () Nao ()Sim ()Diuno €M €V
até anos ( ) Noturno
45. Roer as unhas ( ) Nunca ( ) Ndo/ Roeu até anos | () Sim
46.Bruxismo/Ranger dos ( ) Nunca ( ) Nao/ Rangeu até anos ()Sim ()Diumo €M €V
dentes () Noturno
AVALIACAO DOS HABITOS ALIMENTARES
47 .Vocé acha que sua () pequena ( ) moderada | () alta () muito alta ( ) ndo sabe
ingestao de alimentos por
refeicdo é:
48.Como vocé classifica sua ( ) balanceada | ( ) ricaem () ricaem () ricaem ( ) ndo sabe
dieta? gordura acUcar proteinas
49.Local das refeicBes ()namesade | ( )noquarto | ( )nafrenteda | ( )nafrentedo | ( ) narua
casa com a televisao computador
familia
50. O seu consumo de agucar ( ) Néo () pequeno ( ) moderado () alto () muito alto
é: consome
51.Como vocé classifica a ( ) devagar ( ) moderado | () rapido () muito ( ) ndo sabe
tempo da sua mastigacao? rapido
52.Durante as refeicdes como ( ) mastiga bastante ( )engole pedacos mal mastigados ( ) ndo sabe
vocé mastiga os alimentos?
53.Ingestédo de liquidos ( ) Néo () pouco ( ) moderado () alto ( ) ndo sabe
durante as refeicfes consome
54.Vocé adocga as bebidas/ alimentos que consome com maior freqiiéncia com o () Sim ( ) Néo
aclcar comum (sacarose)?
55.Vocé consome adocantes? () Sim () Ndo
56.Vocé prefere o agucar em relagdo aos adogcantes? () Sim () Ndo
57.Vocé tem preferéncia por alimentos: () liquidos () pastosos () sélidos () fibrosos
INVESTIGACAO DA DRGE — HISTORIA CLINICA
58. Vocé acha que tem () Sim ( ) Néo ( ) N&o sabe
refluxo/ sente o retorno do Idade de inicio dos sintomas:__dias__meses ___anos
alimento para a boca?
59. Sinais/ Sintomas () regurgitacdes () vomitos () vbmitos nédo ( ) nduseas
pés-alimentares persistentes persistentes
() anorexia () sialorréia () distensdo abdominal | () apnéia
() engasgos () tosse () solucos () dispnéia
() hematémese () melena () cianose () choro
() irritabilidade () perda de peso | ( ) dor no estbmago () azia
noturna

60. Investigagdo diagndstica

Q)

nenhum exame

() ultra-sonografia para estudo de RGE

ja realizada

Q)

EREED

() endoscopia digestiva alta

Q)

pHmetria

() outro

61. Medica¢cbes ou medidas

() nenhum tratamento

() fracionamento da dieta

anti-refluxo que ja tenha

() elevacao da cabeceira

() espessamento da dieta

feito uso

() suspenséo do leite materno devido ao

() substituicdo da férmula lactea por outra férmula

refluxo ou “comida de prato”
() substituicdo da férmula lactea por ( ) antiacidos
alimento

Q)

pré-cinéticos

| () domperidona

() bromoprida

[ () metoclorpramida




107

() outro:
62. Patologias associadas () pneumopatia () cardiopatia () diabetes () hepatopatia
() neuropatia () anemia () sindrome ( ) nenhuma
falciforme genética
() outra:
63. DIAGNOSTICO:
AVALIACAO DO PERFIL ALIMENTAR
Frequéncia Nao Sim/ Sim/ Sim/ Sim/ Sim/
as vezes 1x/dia 2x/dia 3x/dia +3x/dia
Alimento
Leite
Café
Cha

Achocolatado

Mingaus

logurte/derivados

Pao

Legumes

Raizes

Verduras

Massas

Arroz

Feijao

Farinha

Carnes

Molhos (Catch up)

Laranja

Tangerina

Liméo

Maracuja

Abacaxi

Acerola

Goiaba

Caju

Morango

Caja

Tamarindo

Uva

Kiwi

Melao
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Manga

Magca

Mamao

Umbu

Outra fruta:

Frituras

Sanduiche

Chocolate

Bala

Chiclete

Bolos

Biscoitos doce/recheado

Biscoitos salgado

Salgadinhos

Refrigerantes

Bebida gaseificada

Sucos naturais

Sucos industrializado

Sorvete/Picolé




EXAME CLINICO
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1.Avaliacao geral

2. Avaliagao loco-regional

Cabeca

Pescoco

3. Exame intrabucal
( exame das partes moles)

Labios

Lingua

Bochecha

Mucosa jugal

Gengiva

Assoalho de boca

Palato duro

Palato mole

Orofaringe

Freios

4. Exame salivar

Horario da ultima refeicéo:

Fluxo salivar estimulado ml/min:

Capacidade de tamponamento:




Exame clinico - Cérie
5.1.1 CPO-D/ ceo
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55 54 53 52 51 61 62 63 64 65
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
85 84 83 82 81 71 72 73 74 75
CODIGOS
CPO-D = ceo =
Cédigo 0 Higido Cadigo A Higido
Cédigo 1 Cariado Cadigo B Cariado
Cddigo 2 Restaurado com carie Cédigo C Restaurado com carie
Cddigo 3 Restaurado sem carie Cédigo D Restaurado sem carie
Cadigo 4 Perdido por cérie Cadigo E Perdido por cérie
Cédigo 5 Perdido por outras razdes Cadigo - Perdido por outras razdes
Cddigo 6 Selante Cdédigo - Selante
Cédigo 7 Apoio de prétese Cédigo G Apoio de protese
Cédigo 8 Nao erupcionado Cadigo - N&o erupcionado
Cédigo 9 Excluido Cédigo - Excluido
Cédigo T Trauma/ Fratura Cédigo T Trauma/ Fratura
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5.1.2 ICDAS 55 54 53 52 51 61 62 63 64 65
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
85 84 83 82 81 71 72 73 74 75
ICDAS
Céd|go para dentes restaurados e selados Cédlgo de lesBes de carie Cédlgo de dentes ausentes
Codigo 0 Né&o restaurado ou néo selado ESMALTE Cadigo 97 Extraido devido a carie
Cddigo 1 Selante parcial Cébdigo 0 Superficie dentaria integra Cddigo 98 Ausente por outro motivo
Cadigo 2 Selante integral Cddigo 1 Mudanga inicial visivel no esmalte Cddigo 99 N&o erupcionado
Codigo 3 Restaurag&o na cor do dente Codigo 2 Mudanga nitida visivel no esmalte
Cadigo 4 Restauracéo de amalgama Cadigo 3 Descontinuidade do esmalte, sem dentina
visivel
Codigo 5 Coroa de ago inoxidavel DENTINA
Codigo 6 Porcelana ou ouro ou coroa RMF ou  Cédigo 4 Sombreamento da dentina subjacente (sem
veneer cavitacdo em dentina)

Codigo 7 Restauracéo perdida ou deficiente Codigo 5 Cavidade nitida com dentina visivel

Cadigo 8 Restauragdo temporaria Cadigo 6 Cavidade extensa nitida com dentina visivel



5.2 Exame clinico — Eroséo Dental
5.2.1 indice BEWE ( Basic Erosive Wear Examination )
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55 54 53 52 51 61 62 63 64 65
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38

85 84 83 82 81 71 72 73 74 75

ESCORE / CODIGOS

0 Sem desgaste dental por eroséo

1 Perda inicial da textura da superficie

2% Defeito distinto, perda do tecido duro em < 50% da area da superficie

3* Perda do tecido duro em > 50% da area da superficie

*nos escores 2 e 3 a dentina esta frequentemente afetada

Escore mais alto 1°. sextante
(17-14):

Escore mais alto 2°. sextante
(13-23):

Escore mais alto 3°. sextante
(24-27):

Escore mais alto 6°. sextante
(44-47):

Escore mais alto 5°. sextante
(33-43):

Escore mais alto 4°. sextante
(37-34):

Soma dos escores:

Média:




5.2.2 indice de O’Sullivan ( 2000 )
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55 54 53 52 51 61 62 63 64 65
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
85 84 83 82 81 71 72 73 74 75
ESCORES /CODIGOS
5 5 GRAU DA SEVERIDADE
LO CALIZACAO DA EROSAO EM CADA DENTE ( pior escore para cada dente examinado)
Caédigo A Apenas superficie vestibular Cédigo 0 Esmalte normal
Cabdigo B Apenas superficie palatina Cédigo 1 Esmalte alterado, mas sem perda do contorno
Cébdigo C Apenas superficie incisal ou oclusal Cédigo 2 Esmalte alterado com perda de contorno
Caédigo D Superficie vestibular e incisal/ oclusal Cdédigo 3 Perda de esmalte com exposi¢ao de dentina (visivel limite amelodentinario)
Cabdigo E Superficie palatina e incisal/ oclusal Cédigo 4 Perda de esmalte e dentina além do limite amelodentinario
Cadigo F Mais de duas superficies Cédigo 5 Perda de esmalte e dentina com exposicao pulpar
Cdédigo 9 Nao analisado (restauracao extensa ou outra condi¢ao)
AREA DA SUPERFICIE AFETADA PELA EROSAO
Cadigo - Menos da metade da area afetada Cddigo Mais da metade da area afetada

+



5. 3. Exame Periodontal
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5.3.1 PSR 55 54 53 52 51 61 62 63 64 65
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
CODIGOS 85 84 83 82 81 71 72 73 74 75
Cédigo 0 Faixa colorida totalmente visivel, sem sangramento a sondagem, auséncia de calculo e excessos de margens restauradoras.
Cdédigo 1 Faixa colorida totalmente visivel, com sangramento a sondagem, auséncia de calculo e excessos de margens restauradoras.
Cddigo 2 Faixa colorida totalmente visivel, com sangramento a sondagem, presenca de calculo supra e/ou subgengival e/ou excessos de
margens restauradoras.

Cédigo 3 Faixa colorida parcialmente visivel, presenca de bolsa de 3,5 a 5,5 mm.
Cddigo 4 Faixa colorida néo visivel, presenca de bolsa periodontal acima de 5,5 mm.
Cadigo * A insercdo deste cddigo significa a presenca de outros problemas como envolvimento de furcas, mobilidade, perda de gengiva

inserida e recessao gengival acima de 3,5 mm.

Escore mais alto 1°. sextante
(17-14):

Escore mais alto 2°. sextante

(13-23):

Escore mais alto 3°. sextante
(24-27):

Escore mais alto 6°. sextante
(44-47):

Escore mais alto 5°. sextante

(33-43):

Escore mais alto 4°. sextante
(37-34):

Soma dos escores:

Média:




5.3.2 indice de Placa de Turesky, Gilmore e Glickma n (1970) — Superficie Vestibular e Lingual
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55 54 53 52 51 61 62 63 64 65
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
85 84 83 82 81 71 72 73 74 75
ESCORES
Escore 0 Nenhuma placa
Escore 1 Porgbes separadas ou faixa descontinua de placa na margem cervical da superficie dentaria
Escore 2 Faixa fina continua de até 1mm de placa na margem cervical da superficie
Escore 3 Faixa de placa mais larga que 1mm, mas menor que 1/3 da superficie
Escore 4 Placa cobrindo entre 1/3 e 2/3 da superficie
Escore 5 Placa cobrindo 2/3 ou mais da superficie
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5.3.2 indice de Higiene Oral (IHO) - Greene e Vermi lion (1960) — Superficie Vestibular e Lingual

55 54 53 52 51 61 62 63 64 65
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
85 84 83 82 81 71 72 73 74 75
) ) ESCORES ] ]
INDICE DE RESIDUOS INDICE DE CALCULO
Escore 0  Nenhum residuo ou mancha presentes Escore 0  Nenhuma calculo presente
Escore 1  Residuos cobrindo ndo mais do que 1/3 da superficie do Escore 1 Calculo supragengival cobrindo ndo mais do que 1/3 da
dente ou presenca de pigmentac&o superficie do dente
Escore 2  Calculo supragengival cobrindo mais do que 1/3, mas nao
- - . = . mais do que 2/3 da superficie do dente ou presenca de
Bzl 2 Re:'géogacgbngg?cg%'g ggnqtge 1/3, mas ndo mais do pontos de particulas de calculo subgengival na porgéo
qu up cervical do dente ou ambos
: _ _ -~ Escore 3  Calculo supragengival cobrindo mais do que 2/3 da
Escore 3  Residuos cobrindo mais do que 2/3 da superficie do superficie do dente ou presenca de uma faixa estreita e

dente

continua de célculo subgengival na porcao cervical do
dente ou ambos
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7.4 ANEXO D — Resumos Publicados em Anais de Casge



