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RESUMO

O objetivo deste trabalho é descrever achados de avaliacdo -cardiolégica clinica-
eletrocardiografica-ecocardiografica em um grupo de pacientes com fenda oral (FO) do Rio
Grande do Norte. Quanto ao método foi feita analise dos dados de avaliac&o clinica (com um
Unico cardiologista pediatico) e de exames complementares, por meio de triangulacéo
metodoldgica intramétodo, de pacientes portadores de FO atendidos no Programa de
Atendimento Multidisciplinar aos Pacientes com Fissuras Labiopalatais do Hospital
Universitario Onofre Lopes (HUOL)/UFRN. Os pacientes foram avaliados quanto a idade, sexo,
tipo de FO, indicios clinicos de probabilidade de cardiopatias (queixas, comorbidades,
antecedentes pessoais e familiares) e achados eletro e ecocardiograficos. Nos resultados
obtidos de 70 pacientes inclusos, observou-se faixa etéria variando de neonato a adolescentes
(13 dias de vida a 19 anos de idade; média de 4,6 anos); 42 (60,0%) eram do sexo masculino e
40 (57,2 %) dos pacientes apresentavam fenda labiopalatal. 28 (40,0%) pacientes
apresentavam queixas de saude no momento da consulta com cardiologista pediatrico e
comorbidades estiveram presentes em 31 (44,3%) pacientes. Antecedentes gestacionais
relevantes ocorreram em 39 (55,7%) pacientes, neonatais em 19 (27,1%), familiares em 47
(67,2%), e pessoais em 17 (24,3%). Dentre os antecedentes familiares, os mais frequentes
foram Hipertensdo Arterial (20 / 20,0%), Dislipidemia (17 / 17,0%) e Diabete melito (12 /
12,0%); e os pessoais, quadros respiratérios (12 / 52,2%) e cardiopatias (2 /8,7%). Houve um
caso de bloqueio atrioventricular. Ecocardiograma foi normal em 45 (64,3%) exames e alterado
em 25 (35,7%), dentre os quais cinco (20,0%) apresentavam prolapso de valva mitral (PVM).
Destes, um foi diagnosticado com cardite reumatica. Assim, os achados deste estudo sugerem
a importancia de anamnese com atencgéo a fatores de risco pessoais e familiares, bem como
da avaliagdo cardioldgica rotineira por ecocardiograma fetal e triangulacdo metodoldgica
(clinica, eletrocardiografica e ecocardiografica) na investigacdo diagnostica de pacientes com
FO. Essa estratégia possibilitaria 0 rastreamento de cardiopatias congénitas, alteragbes no
ritmo cardiaco e prevencdo de cardiopatias adquiridas; permitiria medidas de prevencdo de
comorbidades e planejamento do tratamento individualizado. A presenca significante de PVM
na amostra pode indicar aumento de risco para cardite reumatica em individuos com FO e

dirigem para a necessidade de estudos especificos sobre o tema.

Palavras-chave: Fenda Oral, Cardiopatia congénita, Cardite Reumatica, Prolapso de Valva
Mitral.



ABSTRACT

Objective: The present study aims to describe the clinical, electrocardiographic, and
echocardiographic cardiologic findings in a group of patients with oral clefts (OC). Methods:
Analysis of the clinical evaluation data (by a single pediatric cardiologist) and complementary
examinations, by intra-method methodological triangulation, of patients with OC attended in the
Multidisciplinary Care Program for Patients with Oral Clefts, University Hospital Onofre Lopes
(HUOL). Patients were evaluated for age, sex, type of oral cleft, clinical signs of probability of
heart disease (complaints, comorbidities, personal and family history) and electrocardiographic
findings. Results: Seventy patients were included. Age range varied from neonate to
adolescents (13 days of life to 19 years of age, mean of 4.64 years); 42 (60.0%) were male and
40 (57.2%) of the patients presented with lip and palate cleft. Twenty-eight (40.0%) patients
presented health complaints at the time of consultation with a pediatric cardiologist and
comorbidities were present in 31 (44.3%) patients. Relevant pregnancy, neonatal, family and
personal antecedents were present in 39 (55.7%), 19 (27.1%), 47 (67.2%), and 17 (24.3%) of
the patients, respectively. Regarding family history, the most frequent were Arterial
Hypertension (20 / 20,0%), Dyslipidemia (17 / 17,0%) and Diabetes mellitus (12 / 12,0%); and
personal, respiratory (12 / 52.2%) and heart diseases (2 / 8.7%). Electrocardiographic
evaluation showed one case of atrioventricular block. The echocardiogram was normal in 45
(64.3%) and abnormal in 25 (35.7%) of the exams, including 05 cases of mitral valve prolapse
(MVP)—one of them diagnosed with rheumatic heart disease (RHD). Conclusions: Our findings
highlight the importance of the anamnesis with attention to personal and family risk factors, as
well as, routine cardiological evaluation by fetal echocardiogram and methodological
triangulation (clinical-electrocardiographic-echocardiographic) in the investigation of patients
with OC. That strategy would permit the tracking of congenital heart diseases, cardiac rhythm
alteration and prevention of acquired heart diseases. Moreover, it would contribute to
comorbidity prevention and individualized planned treatment. The significant presence of MVP
in this population may indicate increased risk for RHD in subjects with OC and highlight the

need of more specific studies about this theme.

Keywords: oral cleft, congenital heart disease, rheumatic heart disease, mitral valve prolapse.
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1. INTRODUCAO

As anomalias (ou malformacdes) congénitas (AC) sédo defeitos estruturais em
um Unico 6rgdo ou em varios, determinados por fatores causais antes do

nascimento, podendo ocorrer antes, durante ou apés a concepcéao (1,2).

A incidéncia geral dessas malformacdes na América do Sul é de 5,0% (3).
Em paises com problemas socioeconémicos importantes, a real incidéncia ndo é
conhecida e a populacéo afetada carece de centros de referéncias que possam

acolher e minimizar o sofrimento.

Em relacdo a etiologia, a Organizagcdo Mundial de Saude (OMS) indica
aproximadamente 10% dos 6bitos no periodo neonatal relacionados as AC (4).
Mundialmente, estas anomalias afetam aproximadamente um em cada 33 neonatos
e sdo responsaveis pela incapacidade de 3,2 milhdes de recém-nascidos por ano
(5). De modo geral, as AC constituem uma das principais causas de mortalidade
infantil. Quando esta ndo ocorre, o grande desafio no cuidado de saude é lidar com

as deficiéncias secundarias, que podem perpetuar na idade adulta (6).

Além dos aspectos relacionados a mortalidade infantil, as AC também estéo
implicadas na maior mortalidade hospitalar, morbidade e cronicidade. No Brasil, no
ano de 2006, a mortalidade hospitalar na faixa etaria pediatrica (de 0 a 19 anos), no
grupo com AC, foi trés vezes maior do que no grupo sem elas (1). Tal situacéo
evidencia a urgéncia de novas politicas e estratégias que visem a reducdo dessa
realidade (2).

O conhecimento das AC mais prevalentes e os possiveis fatores de risco
associados podem permitir intervencdo precoce, buscando a prevencdo primaria e

repercutindo - positivamente - na qualidade de vida da crianca e da familia (7).

Dentre as AC, as que envolvem o arcabouco craniofacial afetam uma
significativa proporcao de pessoas no mundo (8, 9, 10, 11, 12, 13). Esse € um grupo
bastante heterogéneo e complexo, cujas condi¢des clinicas mais frequentes séo as

fendas orais (FOs) e a sindrome de delecdo 22q11.2 (14).

As FOs sao um grupo heterogéneo e importante de defeitos congénitos com
prevaléncia de 1: 500 - 2.500 recém-nascidos vivos (12, 13, 15, 16, 17, 18)
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dependendo da ascendéncia, localizacdo geogréafica, idade materna, exposicdes
pré-natais e status socioeconémico (12). As principais diferencas populacionais
foram relatadas, com as taxas mais altas em asiaticos e nativos americanos (1 em

500 nascimentos) e a menor taxa em africanos (1 em 2.500 nascimentos) (12).

As FOs decorrem de etiologias genéticas ou ambientais no periodo da
formacdo da maxila e palato, no primeiro trimestre de gestacao (12). Estas podem
ser decorrentes de alteracdes da diferenciacéo celular e/ou da fusdo dos processos
faciais e/ou palatinos (12, 19). Em aproximadamente 70% dos casos, as FOs podem
ter apresentacado isolada (n&o-sindrémica), sendo as demais associadas a outros
defeitos congénitos (sindrémicas) (6, 12, 16). De acordo com Fogh-Andersen (1942)
(20), as FOs séao classificadas em fenda labial (FL), fenda palatal (FP) e fenda
labiopalatal (FLP).

Na maioria dos casos, a FOs tem apresentacao clinica isolada, contudo, 30%
dos casos apresentam malformagBes associadas (12, 18, 21, 22, 23). A alta
prevaléncia de malformagBes sublinha a necessidade de exame sistematico e
investigagdo clinica minuciosa (18). Ainda, a mortalidade precoce nos primeiros dias

de vida dos pacientes com FO € estimada em 10-15% na literatura (12).

As FOs sdo reconhecidas pela OMS como um problema de saude publica
(10). No Brasil, existem problemas no registro epidemiolégico de AC. A despeito
disso, uma estimativa recentemente publicada previu o nascimento de 2.900 a 4.000
criancas com FO no pais em 2011(17). No estado do Rio Grande do Norte (RN), um
levantamento realizado entre 2000 e 2005 - utilizando as notificacdes feitas ao
Ministério da Saude, através do Sistema de Informacdes sobre Nascidos Vivos
(SINASC) - revelou uma prevaléncia de FO na ordem de 0,49:1.000 nascidos vivos
(24). Sao estimados que a cada ano nascam cerca de 100 a 120 criancas com FO.
Entretanto, ndo existe, at¢ o momento, estudo epidemiologico especifico para as

FOs no estado.

A incidéncia de malformacbes associadas as FOs varia amplamente na
literatura, de 1,5 — 63,0% (25) e depende do procedimento de diagnostico utilizado
(14, 26). Estima-se que ocorra em 30% dos casos de FL com ou sem FP e em 50%

dos casos de FP (17). E de grande importancia o diagnostico dessa associacio para
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0 acompanhamento clinico e manejo multiprofissional apropriado, assim como para

o aconselhamento genético (17, 27).

Outro grupo importante de AC sdo as cardiopatias congénitas (CC), que estao
entre as malformagdes mais comuns em fetos humanos e, como grupo, sao o tipo
mais frequente de malformacéo (07, 28, 29, 30) sendo as AC com maior prevaléncia

ao nascimento (07, 29).

A Incidéncia de CC nos Estados Unidos da América (EUA) é cerca de 8 por
1.000 nascidos vivos (31). Constituem-se no principal grupo de causas de O6bito
infantil, sendo responsaveis por até um terco das mortes nos noenatos com

malformacgBes congénitas (07).

Em 2007, no Brasil, 6% dos Obitos em criancas menores de um ano de idade
foram por CC (32). Diante destes dados alarmantes faz-se necessario o diagndstico
precoce das CC: para a comunicacdo as familias, bem como o planejamento de
medidas terapéuticas viaveis. Apesar disso, encontram-se poucos trabalhos com
dados do Brasil (29).

A American Heart Association (AHA) define como defeitos cardiovasculares
congénitos os problemas estruturais que se seguem a formacdo anormal do coracéo
ou dos grandes vasos, com muitas variacfes anatémicas funcionais. Cita os defeitos
menores, com resolucdo espontanea, e agueles maiores, que levam a o6bito fetal ou
na infancia e adolescéncia. E importante o conhecimento do grau de gravidade da
doenca para programacdo do manejo diagnéstico e terapéutico e melhoria em

termos prognésticos (31).

Na Ameérica Latina, ainda ha poucos trabalhos publicados que estudaram o
perfil dos pacientes com CC, sendo a maioria relacionada ao Estudo Colaborativo
Latino-Americano de Malformac¢des Congénitas (ECLAMC). Estudo recente estimou

a prevaléncia de CC em 25.757 novos casos/ ano, no Brasil (32).

As CC podem se apresentar isoladamente (80-85%), fazer parte de
sindromes cromossémicas (5,0-10,0%) ou génicas (3,0-5,0%), de associa¢cbes bem
estabelecidas ou ocasionais, serem determinadas por fatores genéticos, ambientais,
infecciosos ou n&do. Quando isoladas, na maioria das vezes, tém heranca

multifatorial ou poligénica (29).
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No que tange as duas anomalias congénitas, FO e CC, sabe-se que as
malformagdes cardiovasculares estdo entre as mais comuns AC em pacientes com
FO (13, 14, 25, 33). Panamonta (2015) (13) em revisao sistematica, considerando o
periodo de 1950 a 2015, incluiu nove artigos (sendo cindo estudos prospectivos e
quatro retrospectivos) e encontrou: 598 cardiopatas em 5.707 pacientes com FO,
com prevaléncia de CC em pacientes com FO variando entre 3,9 — 23,9%.

Dentre as malformacdes associadas mais frequentes em pacientes com FO,
as CC representaram 47% nos pacientes da Jordania (34); 51% em pacientes com
FO no Paquistao (35); 45% na China (25) e 12,2% no estudo de Fakhim (2016) (14).
A associacdo entre FO e CC varia de acordo com a populacdo estudada, e a
prevaléncia de CC com a duracdo e intensidade do achado do caso e a
sensibilidade da técnica utilizada para o diagndstico (18). O uso de ecocardiografia
bidimensional ajudou no diagndstico das CC, mesmo nos casos de defeitos muito
pequenos; desse modo, as taxas de prevaléncia aumentaram, a medida que o

diagnéstico foi aprimorado (18).

A prevaléncia de CC em criancas com FO é mais elevada do que na
populacao pediatrica geral, variando de 1,3 - 27,0 % nos diferentes estudos (13, 36,
37). No que tange a distribuicdo das cardiopatias quanto ao tipo de FO, Panamonta
(2015) (13) descreveu as CC mais frequentes em pacientes com FP do que em FL
ou FLP, e os pacientes com FO sindrémicos apresentaram maior prevaléncia de CC

do que os com FO néo sindrémicos.

Segundo Calis (2017) (33), dentre os 178/1.134 (15,6%) pacientes
identificados como portadores de anomalia cardiaca, 13,1% apresentaram status
sindrdmico. Fakhim (2016) (14) ndo encontrou diferenca significativa entre o tipo de
FO e as CC associadas (p = 0,428). Calis (2017) (33) observou anomalia valvar em
16,9% dos pacientes com FO, ndo encontrando também diferenca significativa entre
o tipo de FO e as CC associadas (p> 0,05), com excecdo das anomalias valvulares

(embora estas ndo terem sido observadas isoladamente).

Dentre os dois tipos mais comuns de CC nos pacientes com FO tém-se a
comunicacao interatrial (CIA) isolada e a comunicacéao interventricular (CIV) (13, 18,

37). Panamonta (2015) (13) encontrou CIA seguida da CIV em sua revisdo
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sistematica. Priyadharshini (2017) (18) igualmente, sendo em ambos 0s grupos de

pacientes com FO, sindromicos e nao sindrémicos.

No estudo de Wyse (1990) (38), as anomalias conotruncais (truncus
arteriosus, transposi¢cao dos grandes vasos da base, Tetralogia de Fallot, dupla via
de saida de ventriculo direito) foram identificadas como sendo mais frequentes em
pacientes com FO, sendo descrito também a CIA e CIV, bem como canal arterial
patente (PCA), estenose valvar (adrtica e pulmonar), drenagem andémala (sistémica

e venosa) e defeito do septo atrioventricular (DSAV).

Outros autores descrevem: CIA, CIV, forame oval patente (FOP),
PCA,Tetralogia de Fallot (T4F) (33, 39, 40, 41); truncus arteriosus, transposicado dos
grandes vasos da base (TGVB), hipertensao pulmonar (HP) (39); prolapso de valva
mitral (PVM), estenose mitral, aneurisma pulmonar e achados de regurgitacoes
valvares (mitral, tricispide e adrtico) sem significado clinico (41); coarctacdo da aorta

(18) e sindrome de hipoplasia de ventriculo esquerdo (26).

No estudo de Calis (2017) (33), mudultiplas anomalias cardiacas foram
identificadas em 74 (41,6%) pacientes, ndo se identificando diferenca
estatisticamente significativa nas taxas de incidéncia entre 0S casos que

apresentaram uma Unica e multiplas CC (p = 0,446).

A natureza da malformacdo cardiovascular em pacientes com FO ndo tem
sido descrita com detalhes, nem o impacto da malformagdo cardiovascular nos
mesmos tem sido avaliado (36). De fato, os estudos referentes a defeitos cardiacos
em criancas com FO sao wusualmente anatébmicos, incluindo achados
ecocardiograficos (14, 25, 26, 33, 35, 37, 38, 41, 42, 43), havendo poucos estudos

correlacionando achados clinicos e ecocardiograficos (18, 34, 36, 39, 40, 44).

As CC afetam a morbidade pré-operatéria dos pacientes com FO. Uma vez
gue as AC podem acompanhar frequentemente um portador de FO, a presenca e a
gravidade delas podem indicar o tempo para o tratamento cirirgico da FO e pode
ser indicativo da ocorréncia de complica¢des pos-operatorias (34).

A principal causa de morte entre lactentes com FO é CC (13, 43). Van Nunen
(2014) (43) encontrou como causas de morte em pacientes com FO, malformacgdes:
cardiacas (40,6%), via aérea/pulmao (15,6%) e sistema nervoso (15,6%). Em seu
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estudo sobre mortalidade nos pacientes com FO, observou que a taxa de
mortalidade infantil (TMI) elevada em pacientes holandeses com FO € quase
exclusivamente causada por malformacdes congénitas associadas, sendo que a CC
foi relatada como a principal causa de morte entre lactentes com FO, responsavel

por cerca de 40% das mortes por tipos de fissura (43).

Ainda ndo tém sido encontrados estudos que descrevam e correlacionem
achados clinicos, eletrocardiograficos e ecocardiograficos com a presenca de
alteracdo do ritmo cardiaco, cardiopatia congénita e/ou cardiopatia adquirida em
pacientes com FO.

Nesse contexto, o presente trabalho objetivou descrever os achados da
avaliacdo cardioldgica clinica-eletrocardiografica-ecocardiografica, realizadas pelo

mesmo cardiopediatra, em uma amostra de individuos com FOs no RN.
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2. JUSTIFICATIVA

Malformagdes associadas séo encontradas em 30% dos casos de FO (12, 18,
21, 22, 23), sendo as CC as mais encontradas nesse grupo de pacientes. A
patogénese das FO e das CC envolvem tanto fatores genéticos como ambientais. A
natureza da malformacéo cardiovascular em pacientes com FO n&do tem sido
descrita com detalhes, nem o impacto da malformacéo cardiovascular, nos mesmos,

tem sido avaliado (36).

Ainda, no estado do RN ndo existe, at¢é 0 momento, estudo epidemioldgico
especifico para as FOs e para as CC, isoladamente, ou em conjunto.

Assim, este estudo contribui universalmente sobre a associacdo de FO e
cardiopatias, como também para o reconhecimento de caracteristicas desse grupo
de individuos no estado do RN. Portanto, os resultados obtidos serdo uteis para o

incremento da atencéo a saude global dos individuos com FO.
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3. OBJETIVOS

3.1 OBJETIVO GERAL:

Avaliar a ocorréncia de malformacfes cardiovasculares, em pacientes com
fenda oral atendidos no Programa de Atendimento Multidisciplinar aos Pacientes
com Fissuras Labiopalatais do Hospital Universitario Onofre Lopes (HUOL)/
Universidade Federal do Rio Grande do Norte (UFRN).

3.2 OBJETIVOS ESPECIFICOS:

» Descrever o perfil epidemiolégico dos pacientes atendidos no Programa

supracitado, do HUOL/UFRN, quanto ao sexo e o tipo de fissura,
» Verificar a frequéncia e o tipo de cardiopatias identificadas;

» Avaliar a frequéncia e o tipo de cardiopatias de acordo com o tipo de FO.
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4. METODOS

4.1 LOCAL DO ESTUDO

O estudo foi desenvolvido no Ambulatério de Referéncia do Programa de
Atendimento Multidisciplinar aos Pacientes com Fissuras Labiopalatais do
HUOL/UFRN e no Centro de Diagndéstico de Imagem (CDI) do HUOL/UFRN.

O HUOL/UFRN é a unidade de referéncia do estado para varias doencas e
desordens pediatricas, onde sdo desenvolvidos inUmeros Programas Assistenciais
Multidisciplinares, entre eles destaca-se o Programa de Atendimento Multidisciplinar
aos Pacientes com Fissuras Labiopalatais.

No contexto da UFRN, o HUOL caracteriza-se como uma de suas Unidades
Suplementares, servindo de suporte ao ensino, a pesquisa e a extensao.
Conjuntamente com HUOL, a Maternidade Escola Januério Cicco (MEJC) e o
Hospital Universitario Ana Bezerra (HUAB) integram de modo importante o
Complexo Hospitalar e de Saude (CHS) desta Universidade. Em nivel nacional,
essas unidades hospitalares compdem os 46 hospitais de ensino do Ministério da
Educacao.

No cenario do Rio Grande do Norte, o HUOL desempenha — especialmente -
um papel significativo nos sistemas de educacao e saude do estado, sendo um dos
maiores e mais importante hospitais publicos prestadores de servicos ao Sistema
Unico de Satde (SUS). Nesse sistema, o hospital esta inserido como referéncia de
média e alta complexidade em diversas areas para todo o estado, além de ser uma
unidade referenciada para as urgéncias cardioldgicas para o referido Sistema. O CDI

do HUOL relne os servicos e equipamentos de imagem de tecnologia avancada.

4.2 CASUISTICA

O presente trabalho foi aprovado pela Comissao de Pesquisa e direcdo do
HUOL /UFRN (Anexo A) e pelo Comité de Etica e Pesquisa do HUOL/UFRN (CAAE:
30958114.7.0000.5292) (Anexo B). O termo de consentimento livre e esclarecido

(TCLE) (Apéndice A) foi obtido de todos os responsaveis legais dos pacientes.
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Trata-se de estudo e integrante do Projeto Cranio-Face Brasil (PCFB)
(http://www.fcm.unicamp.br/fcm/cranio-face-brasil/projeto-cranio-face-brasil) (46), o
qual é multicéntrico e multiprofissional, contando com diferentes areas de atuacao,
incluindo a Base Brasileira de Dados Clinicos e Familiais de Fendas Orofaciais
Tipicas (BD), de individuos examinados por médico geneticista de maneira

padronizada, garantindo maior precisao na caracterizagcao dos casos.

Estudo prospectivo de corte transversal tendo como amostra de conveniéncia
pacientes com FO acompanhados no Programa de Atendimento Multidisciplinar aos
Pacientes com Fissuras Labiopalatais do HUOL/UFRN, Natal/RN, Brasil, no periodo
de marco/2013 a setembro/2014. Os individuos foram classificados de acordo com
Fogh-Andersen (1942) (20) em portadores de FL, FP e FLP.

O calculo amostral foi realizado assumindo que a prevaléncia de CC fosse de
aproximadamente 13%, segundo Baptista (2007) (27); assim, uma amostra de 100
pacientes proporcionaria um erro da estimativa de cerca de 6% para a prevaléncia
de CC e de aproximadamente 4,0% para a prevaléncia de cardiopatias especificas.
Desse modo, a amostra desta pesquisa foi idealizada em 100 pacientes com FO
atendidos no HUOL/UFRN.

Do total de 96 pacientes com FO, cadastrados no Programa, 70 foram
incluidos neste estudo e avaliados por um Unico cardiologista pediatrico (GCPL) por
meio de exame clinico, eletrocardiograma (ECG) e ecocardiograma, com posterior
reavaliacao.

Os critérios de exclusao foram pacientes com fenda de Uvula e submucosa.
As variaveis consideradas foram: idade, sexo, tipo de FO, indicios clinicos de
probabilidade de cardiopatias (dados gestacionais, neonatais, familiares e pessoais)
e achados eletro e ecocardiograficos.

Para a realizacdo do ecocardiograma utilizou-se o equipamento Philips iE33 e
HD11.XE (Philips Medical Systems, Andover, Massachusetts, USA) e para o ECG
equipamento DIXTAL modelo EP-3 (DIXTAL Biomédica Industria e Comércio Ltda,
Brasil). As malformagbes cardiovasculares foram definidas baseadas na AHA (45). A
gravidade das CC foi descrita conforme Hoffman & Kaplan (28) em leve, moderada e

grave.
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A abordagem estatistica descritiva foi realizada utilizando o programa de
dados SPSS versdo 21.0 (IBM Inc., EUA). Os resultados foram expressos em

tabelas de frequéncias e porcentagens.

4.3 AVALIACAO CLINICA-ELETROCARDIOGRAFICA-ECOCARDIOGRAFICA

Quando se iniciou o estudo, os pacientes ja haviam sido avaliados e eram
acompanhados por pediatra geral, sem histéria de avaliacdo cardiol6gica prévia,
nem como pré-operatério das cirurgias especificas para FO, pois ndo havia
cardiopediatra no servico e havia déficit importante deste profissional no estado do
RN.

Apbés o inicio do estudo, os pacientes do Programa passaram a ser
encaminhados para avaliacdo cardiolégica como rotina nos pacientes com FO,
sempre associando a clinica ao eletrocardiograma bem como ao ecocardiograma.

Os pacientes que ja tinham realizado ecocardiograma previamente foram
convidados para realizacdo de novo exame com a cardiopediatra pesquisadora.
Estes exames externos ficaram como controles e comparativos aos exames
realizados pela pesquisadora.

Os exames positivos para cardiopatia foram encaminhados para seguimento
especializado no Ambulatério de Cardiologia Pediatrica do HUOL/UFRN com a
pesquisadora. Se fosse necessaria a investigacdo do quadro cardioldgico, para o
bom seguimento clinico do paciente, seriam solicitados outros exames
complementares (tomografia cardiaca, cateterismo cardiaco, etc), via SUS, sendo
avaliados pela propria pesquisadora, para melhor orientacdo terapéutica do
paciente. Regurgitacées valvares com padrao fisiolégico ndo foram incluidas nos
achados ecocardiograficos.

Os pacientes ja inseridos no Programa de Atendimento Multidisciplinar aos
Pacientes com Fissuras Labiopalatais do HUOL/UFRN foram convidados para
realizar avaliacdo cardiolégica no Ambulatorio de Especialidades Pediatricas do
HUOL/UFRN. Inicialmente, os individuos tinham mensurados peso e estatura e
realizado o eletrocardiograma, por técnicos de enfermagem. Em seguida, o

atendimento era realizado pela pesquisadora por meio de consulta médica. Os
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pacientes recebiam o TCLE, e, conforme aceitacdo de participacdo na pesquisa,
foram encaminhados para realizagéo de ecocardiograma com a pesquisadora.

A pesquisadora elaborou um formulario de coleta de dados clinicos com
indicios de probabilidade de cardiopatias, de exames complementares e especifico
para o ecocardiograma (Apéndices B, C e D, respectivamente), visto ndo haver
questionario validado para coleta de dados deste tipo de estudo.

A avaliacdo clinica constou de anamnese e exame fisico pediatrico e
cardiolégico completos, seguidos de avaliagdo do eletrocardiograma e
encaminhamento para realizacdo de ecocardiograma. Este foi realizado pela propria
pesquisadora. Apés, foi programado retorno para conclusao do caso.

Os pacientes diagnosticados com cardiopatia ficaram em seguimento
ambulatorial no setor de cardiopediatria, conjuntamento com a pediatria e equipe
multidisciplinar do servico. Aqueles sem CC foram encaminhados para
acompanhamento pediatrico e retorno se necessario. Os que apresentassem fator
de risco para sindrome metabdlica, febre reuméatica ou alteracdes renais aos
exames complementares, mesmo sem CC, eram orientados para seguimento
cardiologico, devido a possibilidade de evoluir com cardiopatia adquirida e/ou fatores

de risco cardiovascular (como hipertenséo arterial) no follow-up.

4.4 PROCEDIMENTO PARA O ECOCARDIOGRAMA

Os exames de ecocardiograma foram realizados no Servico de
Ecocardiografia do CDI/HUOL/UFRN, equipado com dois aparelhos de
ecocardiografia:  Philips IE33 (Philips Medical Systems, Andover, MA) e Philips
HD11.XE (Philips Medical Systems, Andover, MA). Ambos sédo dotados de:

. Software para cardiologia (adulto, pediatrico, neonatal e transesofagico), com
o modo-M, color M-Mode, doppler colorido, doppler espectral (pulsado e continuo)
em tela inteira, mapeamento de fluxo a cores, fungéo cine, fungdo Power Doppler
Direcional, Funcéo Tissue Doppler (color e pulsado);

. 3D/4D Color para cardiologia;

. Software Dicom 3.0;
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. 01 transdutor para cardiologia neonatal, 01 transdutor para cardiologia
pediatrico, 01 transdutor para cardiologia adulto.

O ecocardiograma € um exame indolor e sem prejuizos aos pacientes. Para
esse exame, 0s pacientes deitardo em um leito, e o0 examinador passara o
transdutor em seu abdome, térax e regido supraesternal, com um gel que propicia a
transmisséo do feixe ultrassonico.

Quanto a técnica do exame, foram aplicados os cortes habituais e suas
variacOes, pelas janelas: subcostal, apical, paraesternal e supraesternal. A analise
segmentar foi padronizada, conforme laudo padrdo (Apéndice D), sendo constituida
por. tipo de situs cardiaco, posicdo do coragdo, conexdes venoatriais,
atrioventriculares e ventriculo-arteriais, integridade dos septos interatrial e
interventricular, avaliacdo do arco aortico e defeitos associados. O exame foi
realizado pelo modo bidimensional, color e doppler com avaliacdo das camaras
cardiacas atriais e ventriculares, das valvas atrioventriculares, das dimensdes
cavitarias e da funcao sistdlica e diastolica biventricular.

Os pacientes do comeco do estudo (piloto) tiveram seus exames realizados
no aparelho IE33. A pesquisadora observou que haveria melhor aquisicdo de
imagens em cine, com maior duragdo das mesmas, no aparelho HD11.XE, podendo
fazer banco de imagens estaticas e dinamicas dos exames realizados. O
armazenamento dos exames se mostrou importante para comprovacao dos achados
e, caso necessario, revisdo dos mesmos.

Desse modo, todos os demais exames foram realizados no aparelho
HD11.XE. Todos os exames realizados em ambos os aparelhos, bem como os
laudos dos mesmos, foram arquivados em computador, onde s6 a pesquisadora tem

acesso.
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5. ARTIGO PRODUZIDO

5.1 O artigo CARDIOVASCULAR ABNORMALITIES IN PATIENTS WITH ORAL
CLEFT: A  CLINICAL-ELECTROCARDIOGRAPHIC-ECHOCARDIOGRAPHIC
STUDY foi publicado no periédico Clinics que possui fator de impacto 1,17 e Qualis
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OBJECTIVES: The present study aims to describe the clinical, electrocardiographic, and echocardiographic
cardiological findings in a group of patients with oral clefts.

METHODS: This is a prospective cross-sectional study on 70 children (age range from 13 days to 19 years) with
oral clefts who attended the multidisciplinary program of a university hospital from March 2013 to September
2014. The patients were evaluated by a pediatric cardiologist and underwent detailed anamnesis, physical
examination, electrocardiogram, and echocardiogram.

RESULTS: Sixty percent of the patients were male; 55.7% presented with cleft lip and palate, and 40.0%
presented with health complaints. Comorbidities were found in 44.3%. Relevant pregnancy, neonatal, family
and personal antecedents were present in 55.7%, 27.1%, 67.2%, and 24.3% of the patients, respectively.
Regarding the antecedents, 15.2% of the patients presented with a cardiac murmur, 49.0% with a familial risk
of developing plurimetabolic syndrome, and 6% with family antecedents of rheumatic fever. Electrocardio-
graphic evaluation showed one case of atrioventricular block. Echocardiograms were abnormal in 35.7% of the
exams, including 5 cases of mitral valve prolapse — one of which was diagnosed with rheumatic heart disease.

CONCLUSION: The finding of a family risk of developing plurimetabolic syndrome and a diagnosis of rheumatic
heart disease indicates that patients with oral clefts may be more prone to developing acquired heart disease.
Thus, our findings highlight the importance of anamnesis and methodological triangulation (clinical-
electrocardiographic-echocardiographic) in the investigation of patients with oral clefts and emphasize that
cardiological follow-up to evaluate acquired and/or rhythm heart diseases is necessary. This strategy permits
comorbidity prevention and individualized planned treatment.

KEYWORDS: Oral Cleft; Congenital Heart Disease; Rheumatic Heart Disease; Mitral Valve Prolapse.

Bl INTRODUCTION

Oral clefts (OCs) are a heterogeneous group of important
congenital defects with a prevalence of 1:500-1000 live births
(1,2). OCs are recognized by the World Health Organization
(WHO) as a public health problem (3). In 70% of cases, OCs
have an isolated presentation (non-syndromic), whereas the rest
are associated with other congenital defects (syndromic) (1,2).
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According to Fogh-Andersen (4), OCs are classified as cleft
lip (CL), cleft palate (CP), and cleft lip and palate (CLP).

The incidence of malformations associated with OCs varies
widely in the literature, ranging from 1.5% to 63% (5). These
associations are extremely important for clinical follow-up and
appropriate multidisciplinary management (6).

Cardiovascular malformations are one of the most common
congenital anomalies in patients with CLP (5). Congenital
heart disease (CHD) has been reported as the most common
anomaly associated with OC in Jordan (7), Pakistan (8), and
China (5).

CHD prevalence is higher in children with OC than in
the general pediatric population and occurs at various rates
(5.4%-15%) in different studies (9,10). These CHDs include
atrial septal defect (ASD), ventricular septal defect (VSD),
patent foramen ovale (PFO), patent ductus arteriosus (PDA),
Tetralogy of Fallot (TOF), truncus arteriosus, transposition of
the great vessels, and pulmonary hypertension (PH) (10-12).
Studies regarding cardiac defects in children with OC are
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usually anatomic and include echocardiographic findings
(5,8,10-12), with a few studies correlating with clinical and
echocardiographic findings (7,9,13-15). To the best of our
knowledge, there is no study describing and correlating
clinical, electrocardiographic, and echocardiographic find-
ings with cardiac rhythm abnormalities, CHD, and /or AHD.

Thus, this study aims to describe the findings of a clinical-
electrocardiographic-echocardiographic cardiological evalua-
tion in a sample of individuals with OCs.

B PATIENTS AND METHODS

This is a prospective cross-sectional study on patients with
OCs who attended the Multidisciplinary Program for Patients
with CL and/or CP at University Hospital Onofre Lopes
(HUOL)/Federal University of Rio Grande do Norte (UFRN),
Natal /RN, Brazil, from March 2013 to September 2014. OCs
were categorized into CL, CP, and CLP according to the Fogh-
Andersen classification (4).

From the total 96 recruited patients, 70 were evaluated by
the same pediatric cardiologist (GCPL) and underwent
detailed anamnesis, physical examination, electrocardiogram
(ECG) and echocardiogram. The evaluated variables were age,
sex, OC type, clinical evidence of heart disease probability
(pregnancy, neonatal, family and personal antecedents) and
electrocardiographic and echocardiographic findings. The
echocardiogram was performed using a Philips iE33 (Philips
Medical Systems, Andover, Massachusetts, USA), and the
ECG was performed using a DIXTAL model EP-3 (DIXTAL
Biomédica Industria e Comércio Ltda, Brazil). Cardiovascular
malformations were defined according to the American Heart
Association (16). The severity of CHD was described accord-
ing to Hoffman and Kaplan (17) as mild, moderate, or severe.

Statistical analyses were performed using the SPSS soft-
ware, version 21.0 (IBM Inc., USA). The results are expressed
in tables of frequencies and percentages.

This study is part of Brazil’s CranioFacial Project (http://
www.fem.unicamp.br/fcm / cranio-face-brasil / projeto-cranio-
face-brasil) (18) and was approved by the Ethics and Research
Committee of UFRN. All who were legally responsible for the
participants signed a written consent form.

Ethics

This study was carried out according to the ethical stan-
dards of the committee responsible for human experimenta-
tion (institutional or regional) and the Helsinki Declaration of
1975, revised in 1983, according to the Institution’s Ethics and
Research Committee numbers (CAAE: 30958114.0000.5292).

B RESULTS

Patients

Table 1 shows the clinical and diagnostic data of patients
with OCs at the time of the pediatric cardiologist evaluation.
Of the 70 patients, 42 (60.0%) were male. Patient ages ranged
from 13 days to 19 years old (mean: 4.64 years). Ten (14.3%)
patients were younger than a year old (one neonate and nine
with ages ranging from 2 to 10 months).

Regarding OC type, 40 (55.1%) patients presented with
CLP, and familial cleft history was noted in 32.9% of patients.
A pediatrician evaluated all patients, and most had undergone
some type of OC correction. Forty-five (64.3%) were evaluated
by a geneticist, with two (2.9%) cases of diagnosed syndromes
and nine (12.9%) cases suspected of having a syndrome.

CLINICS 2018;73:e108

Table 1 - Descriptive data of patients with oral clefts during
clinical evaluation with pediatric cardiologist.

Variables n=70 %
Sex
Male 42 60.0

Type of oral cleft

Lip/palate cleft 40 57.1
Palate cleft 15 21.4
Lip cleft 15 21.4
Oral cleft recurrence

No 40 57.1
Yes 23 329
Unknown* 7 10.0

Submitted to surgical oral cleft correction

Yes 55 78.6
No 1" 15.7
Unknown* 4 5.7

Clinical evaluation by a geneticist

Yes 45 64.3
Syndromic

No 36 51.4
Yes 27" 2.9
Suspect 9*t+ 12.9
Unknown* 23 329

* Noonan syndrome (n=1), arthrogryposis (n =1).

** Suspicious of Marfan (n=1), Goldenhar (n=1), Moebius (n=1), Noonan
(n=1), undefined (n=5).

*In these cases, the patients were accompanied by relatives who did not
know the answer to the requested information.

Regarding the clinical evaluation, 28 (40.0%) patients had
general health complaints. Thirty-one (44.3%) patients pre-
sented with comorbidities (Table 2).

Cardiovascular evaluation

Table 3 shows the pregnancy (PrA), neonatal (NA), family
(FA), and personal antecedents (PeA).

Among the nine (11.8%) pregnancies with malformations
on obstetric ultrasound, four had OC diagnosis, and one was
a suspected case of fetal cardiac malformation. This patient
had to undergo surgical treatment of PDA evolving with PH.

FA was found in 47 (67.2%) patients, and six (6.0%) cases
had rheumatic fever (RF). From the 10 FA of heart diseases,
five were acquired (one case of RHD), and five were con-
genital. Regarding the congenital cases, one was a cousin
with a cardiac murmur and a history of sudden death at
21 years old, and another was a cousin with a diagnosis of
Down syndrome. Of the six cases with FA of RF, two were
the patients’” mothers, and one was an aunt with RHD who
underwent cardiac surgery at 35 years of age.

Relevant PeA was present in 17 individuals (24.3%). Heart
diseases occurred in two (8.7%). One presented with ASD
noted on echocardiogram on the 5th day of life, which closed
spontaneously during the 7" month of life, but the patient
developed extrasystoles after the first year. The other patient
presented with agenesis of the corpus callosum, PDA and
PH by hyperflow and underwent surgical treatment of PDA,
but the patient had persistent PH and was noted to have a
large ASD on subsequent echocardiography.

In regard to ECG (Table 4), 16 (22.9%) patients were found
to have abnormalities upon final evaluation, with 14 (87.6%)
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Table 2 - Description of complaints and comorbidities of
patients with oral clefts during clinical evaluation with the
pediatric cardiologist.

Variables n %

Complaints n=70 %

Yes 28 40.0
Number of complaints n=28 %

1 13 46.4
>1 15 53.6
Description of complaints n=50* %

Dyspnea on exertion 10 20.0
Cyanosis on exertion 9 18.0
Tachycardia crisis 7 14.0
Cardiac murmur 6 12.0
Chest pain 5 10.0
Recurrent upper airway infections 3 6.0
Syncope 2 4.0
Pain in lower members 2 4.0
Others 6 12.0
Comorbidities n=70 %

Yes 31 44.3
Number of comorbidities n=31 %

1 17 54.8
>1 14 45.2
Description of comorbidities n=58" %

Recurrent upper airway infections 13 224
Short stature 5 8.6
Asthma 5 8.6
Constipation 4 7.0
Recurrent tonsillitis 3 5.2
Seizures 3 5.2
Hyperactivity 3 5.2
Delay in neuropsychomotor development 2 3.4
Hearing deficit 2 34
Omphalocele 2 34
Others 16 27.6

*The total number of complaints is 50, since some patients presented
with more than one complaint at the time of cardiological evaluation.

* The total number of comorbidities is 58, since some patients presented
with more than one comorbidity.

cases of right bundle branch block (RBBB). A patient who
underwent cardiological preoperative evaluation for OC
correction presented with atrioventricular block (AVB) on
ECG and is presently under investigation.

Echocardiography was performed in all patients, and
25 (35.7%) abnormalities were found in the examinations
(Table 5). Of these, 18 patients had isolated abnormalities
in the echocardiogram (10 VSDs, 5 mitral valve prolapses
or MVPs, 2 PFOs, and 1 PDA), whereas seven had more
than one alteration. In two cases, there was suspicion of left
ventricular noncompaction (LVNC): one had arthrogryposis
syndrome and died before the cardiac angiotomography
(CT) was performed; the other underwent CT, and heart
disease was ruled out.

Of the two syndromic patients, the one with Noonan
syndrome presented with normal ECG but with a PFO on
echocardiography. The aforementioned patient with arthro-
gryposis presented with RBBB and diffused alteration of
ventricular repolarization in the ECG and dilatation of the
ascending aorta, suspicion of LVNC and endomyocardial
fibrosis in the right ventricle on echocardiogram. This patient
died without undergoing CT.

Cardiovascular evaluation and oral cleft
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Table 3 - Description of reported antecedents of patients with
oral clefts during clinical evaluation with pediatric cardiologist.

Variables n %

Patients with positive pregnancy antecedents 39/70 55.7
Description of pregnancy antecedents n=76" %

Maternal disease 25 329
Alcoholism 1 14.5
Maternal age (13 to 15 years old; 36 to 46 years old) 1" 14.5
Malformations/abnormalities in obstetric ultrasound 9 11.8
Smoking 7 9.2
Consanguinity 4 5.3
Drug intake (ASA, captopril, valproic acid) 4 53
Vaccine for rubella 2 26
Exposure to radiation 1 13
Illicit drug use 1 1.3
Unknown (adoptive mother) 1 1.3
Patients with positive neonatal antecedents 19/70 271
Description of neonatal antecedents n=33? %

Respiratory condition 6 18.2
Neonatal icterus 6 18.2
Cardiac murmur 5 15.2
Prematurity 4 12.2
Low birth weight 3 9.0
Neonatal infection 2 6.0
Heart disease (PDA with Ibuprofen use + PFO) 1 3.0
Others 6 18.2
Patients with positive family antecedents 47/70 67.2
Description of family antecedents n=100° %

Arterial hypertension 20 20.0
Dyslipidemia 17 17.0
Diabetes mellitus 12 12.0
Heart disease 10 10.0

Congenital 5
Acquired 5

Syncope 7 7.0
Rheumatic fever 6 6.0
Cardiac murmur 5 5.0
Sudden death (<45 years of age) 4 4.0
Cancer (skin, kidney) 2 2.0
Epilepsy 2 2.0
Syndromes 2 2.0
Early infarction (<47 years of age) 2 2.0
Others 1" 11.0
Patients with positive personal antecedents 17170 243
Description of personal antecedents n=23% %

Respiratory 12 52.2
Heart disease 2 8.7
Neurological 2 8.7
Others 7 30.4
Total 23 100

ASA - Acetylsalicylic acid, PDA - patent ductus arteriosus, PFO — patent
foramen ovale.

125 of 70 (35.7%) patients presented with more than one positive
pregnancy antecedent at the time of cardiological evaluation; hence, the
total n is 76.

219 of 70 (27.1%) patients presented with more than one positive
neonatal antecedent at the time of cardiological evaluation; hence, the
total n is 33.

328 of 70 (40.1%) patients presented with more than one positive family
antecedent at the time of cardiological evaluation; hence, the total n is 100.
45 of 70 (7.2%) patients presented with more than one positive personal
antecedent at the time of cardiological evaluation; hence, the total n is 23.

One patient had a history of recurrent tonsillitis and hip
joint pain, which was confirmed to be RHD with MVP. Appro-
priate treatment and prophylaxis for bacterial endocarditis
were implemented, leading to improvement in the mitral
valve injury and cure of arthralgia at follow-up.
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Table 4 - Distribution of electrocardiographic findings in
patients with oral clefts.

Variables n %
Electrocardiograms performed n=70

1 exam 33 47.1
>1 exam 37 52.9
Evaluation at electrocardiography n=70
Normal 54 771
Abnormal 16 229
Electrocardiographic abnormalities n=16

Right bundle branch block (RBBB) 14 87.6
First degree heart block 1 6.2
RBBB + diffuse alteration of ventricular repolarization* 1 6.2

* Patient diagnosed with arthrogryposis.

Table 5 - Distribution of echocardiographic findings in patients
with oral clefts.

Variables n %
Echocardiograms performed n=70
1 exam 60 85.7
>1 exam 10 143
Cardiovascular evaluation at echocardiography n=70 %
Normal 45 643
Abnormal 25 357
Echocardiographic abnormalities* n=25 %
Perimembranous VSD 10 40.0
MVP 5 200
PFO 2 8.0
PDA 1 4.0
Dilatation of the ascending aorta + 1 4.0

suspected left ventricular noncompaction +

suspected endomyocardial fibrosis in right ventricle*
VSD + PFO 1 4.0
PDA + PFO 1 4.0
MVP + PFO 1 4.0
ASD + extrasystoles 1 4.0
ASD + PH 1 4.0
VSD + PFO + PDA 1 4.0
Total 25 100
Severity of heart disease n=25 %
Mild 23 920
Moderate (wide ASD + PH) 1 4.0
Severe (suspected left ventricular noncompaction + 1 4.0

suspected endomyocardial fibrosis in the right

ventricle*)

ASD - atrial septal defect, MVP — mitral valve prolapse, PDA — patent
ductus arteriosus, PFO - patent foramen ovale, PH — pulmonary
hypertension, VSD — ventricular septal defect.

*Findings in a patient diagnosed with arthrogryposis according to clinical
and genetic evaluation. Patient expired before cardiac angiotomography
was performed.

Regarding the severity of heart disease, 92% were classi-
fied as mild, 4% as moderate, and 4% as severe.

H DISCUSSION

OCs are considered to be a public health problem by
the WHO because of their prevalence and the need for
integrated, long-term specialized and multidisciplinary treat-
ment (3). In this context, the present study aimed to char-
acterize individuals with OCs based on routine investigation
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with methodological triangulation (clinical-electrocardio-
graphic-echocardiographic findings). As a differential, non-
anatomic variables were also included to evidence various
risks that may influence global individual treatments.
Notably, there was no separation in syndromic and non-
syndromic OC; this strategy was adopted to widely
characterize the cardiological findings.

The higher frequency of male patients with OCs was
similar to that in some literature reports (2,10,12); however,
other studies (6,13) showed a uniform distribution of OCs in
both sexes.

This study showed that among the types of OCs, CLP had
the highest frequency, followed by CP and CL, which
corroborated the findings of Baptista (6). However, other
studies found a higher prevalence of CP (3,9), and another
report showed similar frequencies for all three types (5).
Available literature regarding the correlation between OC
type and associated malformations remains controversial
worldwide (5,19), perhaps stemming from variations in
study type, methods, and evaluated populations.

In the present study, 32.9% of cases had FA of OC, which
was in accordance with the results of Baptista (6), and 23.0%
of these cases were found to have family histories, reinfor-
cing the hereditary nature of this malformation. Shafi (8)
found family histories of OC in 23% of children with asso-
ciated anomalies and in 22% of children without associated
anomalies. Genetic susceptibility has been identified as a
major component of CLP (19-21).

Most patients with OC do not present with any other
abnormality (non-syndromic OC); however, a significant
portion of patients (30-50%) still present with other malforma-
tions that may be related to an unknown syndrome due to the
difficult access to genetic consultation and examinations (22).
This scenario is common in Brazil, where access to genetic
services is limited (18,23,24). Sun et al. (5) found that 30.1%
of OC patients had other congenital anomalies, whereas Wyse
et al. (11) found abnormalities in other systems in 87% of
patients with OCs and CHD. According to Baptista (6), diagnos-
ing these malformations is important for appropriate clinical
follow-up and genetic counseling, even when the specific
syndromic diagnosis is not conclusive.

The frequency of complaints related to cardiac abnormalities
reinforced the need for a cardiological check-up in patients with
OCs, as reported by Harry (9).

The recurrent upper airway infections and hearing impair-
ment found in this population may be related to anatomic
craniofacial abnormalities (6). The other described comorbid-
ities may be associated with the combined occurrence of OC
with other anomalies, and they need to be determined to
improve clinical and therapeutic follow-up in these patients.

Cardiac anomalies may be isolated (80-85%) or part of
chromosomal (5-10%) or genetic (3-5%) syndromes (25). The
heart and palate may develop abnormally as a result of
genetic and environmental factors during embryogenesis (9).
Several genes have been identified in syndromes that affect
the heart and palate; however, the fundamental molecu-
lar mechanisms of non-syndromic OCs remain relatively
unexplored (9).

The findings of positive PrA, NA, FA, and PeA in a sig-
nificant portion of the patients reinforce the importance of
genetic and environmental factors in both anomalies (OC
and cardiovascular malformations). Notably, 15.2% of the
patients presented with a cardiac murmur, 49.0% presented
with a familial risk of developing plurimetabolic syndrome
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(arterial hypertension — 20.0%, dyslipidemia — 17.0%, and
diabetes mellitus — 12.0%), and 6% had an FA of RE. These
patients have OCs that showed abnormalities in 35.7% of the
echocardiographic findings. This result reinforces the impor-
tance of a cardiologic exam in the evaluation and follow-
up of these patients, including their preoperative evaluation
(6,7,10,13), to screen for both congenital and acquired cardio-
vascular abnormalities; thus, cardiac risk evaluation in OC
patients must also address the prevention of AHD.

The described PrA revealed risk factors for malformations
in general, such as maternal diseases, malformations on
ultrasound, alcoholism, and consanguinity. These are well-
documented risk factors associated with OCs (1,6,26);
however, the correlation of these malformations in OCs
with CHD has been minimally explored. Harry (9) reported
that no genetic marker or environmental factor was respon-
sible for non-syndromic malformations of both the heart
and palate.

There is a scarcity of literature regarding the nature of
cardiovascular malformations in populations with OCs (9).
In the present study, methodological triangulation of routine
cardiological evaluation was performed on a group of indi-
viduals with OCs.

In the context of the multidisciplinary program in which
this study was developed, a pediatrician evaluated all
patients, most of whom had already been subjected to OC
correction without a previous cardiological evaluation. Thus,
an evaluation of cardiovascular malformations before the
surgery, as done by Harry et al. (9), was not possible.

ECG findings of RBBB and AVB in children with OC were
also described by Geis et al. (27). These findings are in
accordance with the recommendation of Asani et al. (10),
who suggested the need for ECG in children with OCs due to
the relatively high rate of CHD in this population.

Aside from CHDs, OC patients were also found to have
AHDs, with one confirmed case of RHD. Furthermore, there
were five cases of MVP (one of which was due to RHD), and
5.2% of cases experienced recurrent tonsillitis. Barbosa et al.
(12) described seven MVPs and one bicuspid aortic valve in
24 subjects. MVP and a bicuspid aortic valve, which may be
acquired in origin, suggest that patients with OC may be
more prone to developing AHD and RF; this increased risk
may be related to an increased occurrence of recurrent upper
airway infections.

The present study findings identified isolated VSD as the
most frequent cardiac malformation, followed by PFO or
ASD (isolated or associated with other cardiovascular abnor-
malities), which agrees with the literature (2,5,9,10). A predo-
minance of mild heart disease was observed in the present
study. Severe CHDs cause early death, and without early
tracking, they are not diagnosed.

In Brazil, congenital defects have consistently been the
second highest cause of perinatal death, contributing to 13%
of deaths in the year 2000 (28). CHDs are responsible for up
to one-third of deaths in neonates with congenital malforma-
tions (29). Early diagnosis of CHD and referral to specialized
medical centers for treatment are important measures to
avoid deaths. It is therefore necessary to improve pre-natal
and newborn care, including fetal cardiac evaluation, and
utilize the basic health network (30). Amorim et al. (25)
emphasized the need for preparation of the health system to
diagnose and treat heart diseases earlier, reducing health
costs and minimizing the emotional distress of affected patients
and their families.
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Thus, the present study results suggest an extension
of cardiological evaluations that includes not only using
echocardiogram in patients with OC but also performing
screening by fetal echocardiogram in all patients with an
intrauterine diagnosis of OC. This screening may be added
to routine clinical, electrocardiographic and echocardio-
graphic evaluations for early tracking of cardiovascular
malformations in all patients with OC. Therefore, a line
of cardiological care in children with OC that includes
the early tracking of cardiovascular alteration by fetal
echocardiogram, triangular evaluation at birth (clinical-
electrocardiographic-echocardiographic), and cardiologi-
cal follow-up to evaluate acquired and/or rhythm heart
diseases is necessary.

The finding of family risk of developing plurimetabolic
syndrome and RHD diagnosis indicates that patients with
OC may be more prone to developing AHD. Thus, our
findings highlight the importance of anamnesis with atten-
tion to personal and family risk factors and methodological
triangulation (clinical-electrocardiographic-echocardiographic)
in the investigation of patients with OC and the necessity of
cardiological follow-up to evaluate acquired and/or rhythm
heart diseases. This strategy enables CHD tracking, arrhyth-
mia determination, and AHD prevention and adopts actions
to prevent comorbidities and plan individualized treatments.
Furthermore, the significant presence of MVP may indicate
an increased risk of RHD in individuals with OC, which is
a topic that may have to be addressed and evaluated in
future studies.
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