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PALAVRAS-CHAVE Resumo A origem andémala das artérias coronarias € um achado pouco comum e que pode
Origem coronaria constituir um desafio diagnostico.

anomala; Apresenta-se o caso clinico de uma doente com dor toracica recorrente durante o esforco,
Revascularizacao admitida com sindrome coronaria aguda e cuja coronariografia nao revelou lesdes coronarias
cirargica; epicardicas. Foi constatada origem da coronaria direita na parede antero-lateral esquerda da
Angio-tomografia aorta, acima dos seios de Valsalva, revelando a origem anémala dessa artéria e potencial com-
computorizada pressao pela artéria pulmonar, o que foi confirmado por angio-TC. A doente foi submetida a
coronaria revascularizacao cirdrgica, com bom resultado.

Os autores salientam a necessidade de incluir a potencial compressao de coronarias com
origem andmala pela artéria pulmonar, no diagnostico diferencial da dor toracica recorrente
com o esforco e enfarte agudo do miocardio sem estenoses coronarias significativas.
© 2013 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier Espana, S.L. Todos os
direitos reservados.

KEYWORDS Anomalous coronary origin: From suspicion to surgical revascularization

Anomalous origin of

coronary arteries; Abstract Congenital anomalies of the coronary arteries are uncommon and can present a
Surgical diagnostic challenge.

revascularization; The authors present the case of a patient with recurrent chest pain during exertion admitted
Coronary computed for acute coronary syndrome. Coronary angiography revealed no coronary lesions but showed
tomography that the right coronary artery originated from the anterolateral aortic wall, above the sinuses
angiography of Valsalva, leading to suspicion of compression by the pulmonary artery, confirmed by CT

angiography. The patient underwent surgical revascularization with a good result.
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The authors highlight the need to consider compression of an anomalous coronary artery by the
pulmonary artery in the differential diagnosis of recurrent chest pain on exertion and acute
myocardial infarction without significant coronary stenosis.

© 2013 Sociedade Portuguesa de Cardiologia. Published by Elsevier Espana, S.L. All rights

reserved.

Introducao

As anomalias congénitas das artérias coronarias ocorrem em
0,2-1,2% da populacédo geral'. A maioria dos doentes com
origem anomala das artérias coronarias sao assintomaticos
e, frequentemente, o diagnostico é feito incidentalmente
durante uma coronariografia ou angio-TC coronaria. O seu
significado clinico depende de varias variaveis, entre elas,
a sua origem, trajeto e quantidade de miocardio perfun-
dido. Os sintomas, quando presentes, resultam de isquemia
miocardica e podem manifestar-se sob a forma de angina,
arritmias, sincope, enfarte do miocardio ou morte subita. O
diagnostico desta entidade é fundamental para o tratamento
dirigido.

Caso clinico

Doente do sexo feminino, 56 anos, com antecedentes de
hipertensao arterial, hipotiroidismo e ansiedade. Recor-
reu ao servico de urgéncia por dor precordial, constritiva,
sem irradiacdo, com inicio durante treino de hidroginas-
tica, associada a dispneia e alivio cerca de 20 minutos
apos o repouso. Referia episddios prévios semelhantes
mas de duracao mais curta, sempre desencadeados pelo
esforco, sobretudo pelo mergulho. O eletrocardiograma nao
revelou alteracdes de relevo. Analiticamente apresentava
elevacdo discreta dos marcadores de necrose miocardica.
Foi admitida com o diagnostico de sindrome coronaria
aguda sem elevacdo ST. O ecocardiograma transtoracico

Figura 1

revelou boa funcao sistolica biventricular, sem alteracdes
da contractilidade segmentar. O cateterismo cardiaco reve-
lou «dominancia direita, artérias coronarias sem estenoses
significativas, origem da coronaria direita (CD) na face
lateral da aorta ascendente, acima dos seios de Valsalva»
(Figura 1), revelando a origem andémala dessa artéria e
potencial compressao entre os dois grandes vasos. Realizada
prova de esforco que documentou isquemia (Figura 2, pai-
nel A). A angio-TC das artérias coronarias revelou «origem
da CD na parede antero-lateral esquerda da aorta, entre
esta e a porcao ascendente da artéria pulmonar, apresen-
tando o segmento proximal um trajeto de circunvolucao
paralelo a aorta com relacdo de proximidade estreita com
a artéria pulmonar» (Figura 3). Apds o diagnostico de
isquemia miocardica, em contexto de origem andémala da
coronaria direita, a doente foi orientada para cirurgia de
revascularizacdo miocardica. Enquanto aguardou por essa
cirurgia manteve episodios recorrentes de angor, apesar de
terapéutica anti-isquémica 6tima. A inspecdo cirrgica con-
firmou a origem da CD na parede antero-lateral esquerda
da aorta ascendente, acima dos seios de Valsalva, com
trajeto extramural e interarterial, tendo sido realizada
anastomose latero-lateral da coronaria direita a parede
anterior da aorta (Figura 4, painéis A e B). A prova de
esforco realizada no pos-operatorio ndo evidenciou isquemia
(Figura 2, painel B). Repetiu angio-TC das artérias corona-
rias no pos-operatorio (Figura 4, painéis B e c) que revelou
bom resultado cirdrgico. Atualmente, 15 meses apos cirur-
gia, a doente encontra-se assintomatica, sem recidiva de

angor.

Angiografia coronaria; painel A (incidéncia OAD30°; caud20.°) demonstrando a coronaria esquerda sem lesdes epicardicas;

painéis B (incidéncia OAE20°; cran20°) e C (OAD30°) demonstrando a coronaria direita sem lesdes epicardicas e com origem na parede

antero-lateral esquerda da aorta, acima dos seios coronarios.
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Figura 2

no pico do esforco; painel B: prova de esforco realizada apés a cirurgia de revascularizacdo, sem evidéncia de isquemia.

Coronaria Direita

Coronaria
Direita

Prova de esforco; painel A: prova de esforco realizada apds a sindrome coronaria aguda evidenciando isquemia miocardica

Figura 3 Tomografia computorizada multidetetores; painéis A e B: 3D volume-rendered demonstrando a origem da coronaria
direita na parede antero-lateral esquerda da aorta, acima os seios de Valsalva e com trajeto inicial entre a aorta e a porcao
ascendente da artéria pulmonar; painéis C, D e E: imagens de reconstrucdo multiplanar demonstrando o trajeto extramural e

interarterial da coronaria direita.
RCA: coronaria direita; Pulmonary ASC: artéria pulmonar; LM: tronco comum.
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Figura 4

Painel A: disseccao cirurgica do inicio da coronaria direita revelando a sua origem na parede antero-lateral esquerda

da aorta e trajeto extramural e interarterial. Painel B: apds transecao da aorta, constata-se origem coronaria acima dos seios de
Valsalva, posteriormente a comissura entre as cUspides direita e esquerda; notar a obliquidade do ostium coronario. Painéis C e
D: tomografia computorizada multidetetores realizada ap6s cirurgia de revascularizacdo do miocardio. As imagens de reconstrucao
multiplanar demonstram a anastomose latero-lateral (setas). As imagens de densidade elevada correspondem aos clips cirdrgicos

empregues.

Discussao

As artérias coronarias normais e anémalas tém sido classi-
ficadas com base em varios critérios. O sistema proposto
por Angelini, em 1988, inclui nomenclatura e definicoes de
variagdes do normal das artérias coronarias bem como das
anomalias coronarias.

A origem andémala da CD é uma anomalia congénita
rara’. A CD andmala origina-se, habitualmente, de duas
localizacdes principais: seio coronario esquerdo ou da
parede anterior da aorta, acima do seio coronario®. Na mai-
oria das vezes estas anomalias nao tém traducédo clinica
significativa, no entanto, podem estar associadas a morbili-
dade consideravel ou mesmo a morte subita’. O mecanismo
da isquemia miocardica € primariamente uma obstrucao
dindmica, sendo as possiveis causas da mesma a obstrucao
ostial devido ao angulo agudo entre o ostium e a artéria
coronaria; a compressao da CD entre a aorta e a arté-
ria pulmonar; e o alongamento da CD com a distensao
adrtica/pulmonar?.

A definicao da anatomia coronaria e relacdo com estru-
turas circundantes é muito importante na avaliacdo pré-
operatodria, permitindo uma correta avaliacdao da anomalia
e programacdo da reparacao cirdrgica. Nesta avaliacdo,
a angio-TC multidetetores, permitindo a visualizacao

tridimensional das artérias coronarias com alta resolucao
espacial, € o método de eleicdo no estudo destes doentes’.

Nas Ultimas décadas tem-se assistido a uma evolugao
crescente nas técnicas cirlrgicas usadas no tratamento
das anomalias das artérias coronarias. As anomalias que
mais frequentemente necessitam de intervencao cirrgica
incluem as fistulas das artérias coronarias, origem ano-
mala das artérias coronarias na artéria pulmonar e origem
andémala das artérias coronarias na aorta®. A escolha da
intervencao cirdrgica para cada tipo de anomalia coronaria
depende de muitas variaveis, nomeadamente anatémicas,
fisioldgicas e associadas ao doente. Apesar da progressao
das técnicas e melhoria dos resultados, ainda existe contro-
vérsia acerca do tratamento mais apropriado para este tipo
de doentes.

No caso particular de origem anémala da CD na face
anterior da aorta ou, como no presente caso, na face
lateral da aorta, com trajeto extramural e interarterial
entre a aorta e a artéria pulmonar, sdo varias as opgoes
cirtrgicas disponiveis, entre elas a reimplantacao do ostium
coronario e a cirurgia de bypass coronario, com enxerto
de artéria mamaria ou safena, com ou sem laqueacdo da
artéria anémala®. O objetivo da intervencdo é garantir a
perfusdao adequada do sistema arterial andmalo a jusante
do local ou locais de obstrucao arterial potencial. A escolha
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do tratamento mais adequado vai depender da anatomia
particular do doente e da possibilidade ou impossibilidade
de reimplantacdo do ostium coronario. Se a anatomia for
favoravel a reimplantacdo do ostium é um procedimento
apropriado; se tal nao for possivel, o bypass coronario com
artéria mamaria ou veia safena permanece como uma boa
opcao, havendo ainda alguma controvérsia entre a selecao
por artérias mamarias ou veia safena, tendo em conta a
maior paténcia a longo prazo, mas a maior probabilidade
de oclusao dos enxertos arteriais usados no bypass de vasos
com fluxo competitivo®8. Estdo descritos bons resultados
com ambos os tipos de cirurgia, reimplantacao do ostium
e cirurgia de bypass®. Um ponto adicional de discusséo
€ a decisao de laqueacao da artéria coronaria anéomala
patente, de forma a eliminar o fluxo competitivo®.

Outra possibilidade de tratamento destas lesdes ¢é
a intervencao coronaria percutanea (ICP). Trata-se de
um procedimento dificil, exigindo uma selecao adequada
do material de intervencao e pericia e experiéncia do
operador’®. Estao descritos casos com bom resultado de ICP
a longo prazo e casos em que houve complicacées, como
faléncia da ICP e necessidade de revascularizacao cirrgica
urgente, bem como fratura do stent®-'°,

No presente caso, dada a origem alta e trajeto extra-
mural da coronaria direita (Figura 4, painel A), a sua
reimplantacao levaria a uma angulacao exagerada do seu
trajeto inicial ou ainda a uma implantacao ainda mais alta
e anormal, optando-se pela realizacdo de uma anastomose
latero-lateral a parede anterior da aorta, com bons resulta-
dos clinicos e no teste de isquemia.

De realcar que o impacto prognostico da origem corona-
ria andmala pode diferir de acordo com a artéria coronaria
envolvida; o risco de morte subita é significativamente supe-
rior quando a coronaria esquerda se origina no seio de
Valsalva direito comparativamente com a origem da CD no
seio coronario esquerdo, facto que deve ser tido em conta
na abordagem terapéutica destas anomalias'"'2.

Conclusao

Este caso ilustra a importancia da suspeita clinica destas
anomalias em doentes com angor recorrente e sem evidén-
cia de doenca coronaria epicardica. Salienta-se a relevancia
do estudo por angio-TC em doentes com clinica de angor e
origem da CD na face anterior ou lateral da aorta, acima
dos seios coronarios. A revascularizacao cirdrgica constitui
uma possibilidade terapéutica, com bons resultados a longo
prazo.

Responsabilidades éticas

Protecao de pessoas e animais. Os autores declaram que
os procedimentos seguidos estavam de acordo com os regu-
lamentos estabelecidos pelos responsaveis da Comissao de
Investigacdo Clinica e Etica e de acordo com os da Associacéo
Médica Mundial e da Declaracao de Helsinki.

Direito a privacidade e consentimento escrito. Os auto-
res declaram que nao aparecem dados de pacientes neste
artigo.

Confidencialidade dos dados. Os autores declaram ter
seguido os protocolos de seu centro de trabalho acerca da
publicacdo dos dados de pacientes e que todos os pacien-
tes incluidos no estudo receberam informacoes suficientes
e deram o seu consentimento informado por escrito para
participar nesse estudo.

Conflito de interesses

Os autores declaram nao haver conflito de interesses.
Bibliografia

1. Angelini P. Normal and anomalous coronary arteries: definitions
and classification. Am Heart J. 1989;117:418-34.

2. Barriales Villa R, Moris CL, Lopez Muhiz A, et al. Adult con-
genital anomalies of the coronary arteries described over
31 years of angiographic studies in the Asturias Principality:
main angiographic and clinical characteristics. Rev Esp Cardiol.
2001;54:269-81.

3. Houman TM, Sean PB, Philip CC, et al. Repair of anomalous origin
of right coronary artery from the left sinus of Valsalva. Ann
Thorac Surg. 2008;85:2135-6.

4. Man-Hong J, Chung-Wah Siu, Hee- Hwa H, et al. Anomalous ori-
gin of the right coronary artery from the left coronary sinus is
associated with early development of coronary artery disease.
J Invasive Cardiol. 2004;16:466-8.

5. Ho JS, Strickman NE. Anomalous origin of the right coronary
artery from the left coronary sinus. Case report and literature
review. Tex Heart Inst J. 2002;29:37-9.

6. Llerena LR, Mendoza-Rodriguez V, Olivares-Aquiles EW, et al.
Aberrant origin of right coronary artery from left coronary sinus
and course between the great arteries diagnosed by 64-slice
computed tomography. The Internet J Cardiol. 2009;7:15-22.

7. Reul RM, Cooley DA, Hallman GL, et al. Surgical treatment of
coronary artery anomalies: Report of a 37 Y2-year experience
at the Texas Heart Institute. Tex Heart Inst J. 2002;29:299-307.

8. Cohen AJ, Grishkin BA, Helsel RA, et al. Surgical therapy
in the management of coronary anomalies: emphasis on uti-
lity of internal mammary artery grafts. Ann Thorac Surg.
1989;47:630-7.

9. Kitamura S, Kawachi K, Nishii T, et al. Internal thoracic artery
grafting for congenital coronary malformations. Ann Thorac
Surg. 1992;53:513-6.

10. Vadivelu R, Bagga S. Is endovascular therapy the right choice for
treatment of functional compression of anomalous right coro-
nary artery arising from left coronary sinus with interarterial
course? BMJ Case Rep. 2013;28:2013.

11. Geyik B, Ozeke O, Deveci B, et al. Single coronary artery presen-
ting with cardiogenic shock due to acute myocardial infarction.
Int J Cardiovasc Imaging. 2006;22:5-7.

12. Penalver JM, Mosca RS, Weitz D, et al. Anomalous aortic origin
of coronary arteries from the opposite sinus: a critical appraisal
of risk. BMC Cardiovasc Disord. 2012;1, 12:83.


http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0005
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0010
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0015
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0020
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0025
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0030
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0035
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0040
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0045
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0050
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0055
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060
http://refhub.elsevier.com/S0870-2551(13)00301-6/sbref0060

	Origem coronária anómala: da suspeita à revascularização cirúrgica
	Introdução
	Caso clínico
	Discussão
	Conclusão
	Responsabilidades éticas
	Proteção de pessoas e animais
	Direito à privacidade e consentimento escrito
	Confidencialidade dos dados

	Conflito de interesses
	Bibliografia


