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PALABRAS CLAVE Resumen Son raros los reportes de tumores intracardiacos en Pediatria; los benignos cons-
Tumor cardiaco; tituyen el 80% de las neoplasias cardiacas primarias, mientras que los malignos corresponden
Bloqueo aproximadamente al 15%.

atrioventricular; Dentro del grupo de tumores benignos, el rabdomioma y el fibroma son los mas frecuentes,
Pediatria en tanto que los sarcomas y el linfoma son los principales tumores malignos. La sintomatologia

es variable y depende del tamafo y localizacion del tumor. El diagndstico se realiza por medio
de imagenes como el ecocardiograma transtoracico o transesofagico y la resonancia magnética
nuclear; el tratamiento quirdrgico tiene buen resultado.

Se expone el caso de un adolescente de 14 anos, con antecedente de soplo cardiaco diagnosti-
cado a la edad de 8 afos, asintomatico hasta a la edad de 14 afios, momento en el cual presento
cuadro agudo de disnea y dolor precordial. En ecocardiograma transtoracico se encontré masa
intracardiaca de gran tamaiio, que afectaba la conduccion eléctrica por infiltracion del nodo AV
generando bloqueo AV de i grado, Mobitz 1. Por medio de biopsia cardiaca se confirmé fibroma
intracardiaco primario.
© 2016 Sociedad Colombiana de Cardiologia y Cirugia Cardiovascular. Publicado por Else-
vier Espafia, S.L.U. Este es un articulo Open Access bajo la licencia CC BY-NC-ND (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

KEYWORDS Intracardiac tumour in a teenage patient

Cardiac tumour;

Atrioventricular Abstract Reports of paediatric intracardiac tumours are rare; benign tumours constitute 80%
block; of primary cardiac neoplasms, whereas approximately 15% are malignant.

Paediatrics Rabdomyoma and fibroma are the most common benign tumours, while sarcoma and lymp-

homa are the most frequent malignant tumours. Symptoms vary and depend on the size and
location of the tumour. Diagnosis is made using imaging such as transthoracic or transoesopha-
geal ultrasound, and nuclear magnetic resonance. Surgical treatment has a good outcome.
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We present the case of a 14-year-old teenager, with a history of a heart murmur diagnosed at
the age of 8. This was asymptomatic until he reached the age of 14, when he presented acute
symptoms of dyspnoea and precordial pain. A large intracardiac mass was found on transthoracic
echocardiogram that was affecting electrical conduction through infiltration of the AV node
creating a Mobitz 1 2nd degree AV block. A primary intracardiac fibroma was confirmed by

heart biopsy.

© 2016 Sociedad Colombiana de Cardiologia y Cirugia Cardiovascular. Published by Else-
vier Espana, S.L.U. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Introduccion

De acuerdo con 22 datos de autopsias, la frecuencia de
tumores cardiacos primarios es aproximadamente del 0,02%
(200 tumores por 1 millon de autopsias) en una serie del
hospital Mary Queen en Hong Kong'?. La incidencia en
autopsias para tumores cardiacos primarios y secundarios
fue de 0,056% y 1,23%, respectivamente. Las tres neoplasias
malignas que afectan el corazon con mas frecuencia son las
metastasis de pulmon y de esofago, y el linfoma'. Menos del
1% de las muertes cardiovasculares, puede ser resultado de
muerte subita por tumor primario intracardiaco®.

Los tumores intracardiacos en Pediatria, son raros y
existen pocos reportes de casos en ninos. Los benignos
constituyen el 80% de las neoplasias cardiacas primarias,
mientras que los malignos aproximadamente el 15%*°. Cerca
de la mitad a tres cuartas partes de los tumores cardiacos
primarios malignos son sarcomas, seguidos en frecuencia por
el linfoma®. A continuacion se presenta un caso clinico y se
revisa la literatura.

Caso

Paciente de 14 anos de edad, con antecedente de soplo
eyectivo desde los 8 anos de edad, de predominio en
foco mitral, asintomatico, sin controles posteriores por
su familia. Tres meses atras refiri6 disnea de medianos
esfuerzos, palpitaciones, dolor precordial tipo punzada sin
irradiacion, con exacerbacion de dos semanas en cuanto a
disnea de pequeios esfuerzos, cianosis y desaturacion de
oxigeno. Realizaron paraclinicos en hospital de periferia,
dentro de estos ecocardiograma, donde encontraron masa
intracardiaca e interpretaron inicialmente como mixoma.
Fue valorado en Cali por servicio de Cardiologia pedia-
trica al ingresar a cuidado intensivo, donde realizaron
electrocardiograma que mostré bloqueo AV completo y eco-
cardiograma (fig. 1) con masa en septum interauricular
que se extiende hasta septum interventricular, insuficiencia
mitral grave e insuficiencia trictspide leve, hipertension pul-
monar postcapilar. Hicieron resonancia nuclear magnética
cardiaca con contraste (figs. 2 y 3), la cual describié tumo-
racion cardiaca del septum interauricular que se extiende
hacia el septum interventricular y paredes inferiores del
ventriculo derecho e izquierdo de bordes lisos, con image-
nes hipointensas hacia las valvas septales, los ejes mayores

FA 50Hz
15em

20

5,55 cm
24,2 cm?
4,05cm—
12,9 cm?

Figura 1  Ecocardiograma transtoracico.

Figura2 Resonancia nuclear magnética contrastada de cora-
z6n, vista AP.
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Tabla 1

Localizacion y frecuencia de los distintos tumores intracardiacos

Frecuencia
relativa (%)

Tipo de tumor

Proporciones de
aparicion en menores

Localizacion cardiaca
mas frecuente

de 16 anos (%)

Rabdomioma 40-60 100
Fibroma 30-50 70
Miocardiopatia histiocitoide <10 100
Teratoma <10 80
Hemangioma <5 17
Sarcoma <10 8
IMFT <5 90
Mixoma <5 3

Ventriculos

Ventriculos Unicamente

Miocardio ventricular, principalmente
subendocardio y ocasionalmente valvulas
Epicardio, septo ventricular

Atrio, endocardio, ventriculos

Varios sitios, incluyendo endocardio y atrio
Endocardio, ventriculos

Atrio derecho o izquierdo

Adaptada de: Burke A, Virmani R. Cardiovascular pathology. 2008;17:193-8. IMFT: tumor miofibroblastico inflamatorio.

Figura 3  Resonancia nuclear magnética contrastada de cora-
zon, vista lateral.

de la masa son de 69 x 61 x 55 mm. Por su comportamiento
la imagen podria corresponder a un fibroma o lesion de
origen maligno. En cirugia cardiovascular realizaron esterno-
tomia media longitudinal, encontrando: liquido pericardico
serohematico e infiltracion al parecer de origen tumoral
en la aorta ascendente, cara anteroinferior del ventriculo
derecho, arteria pulmonar y cara inferior del ventriculo
izquierdo, por lo cual ante gran infiltracién determinan
detener el procedimiento, tomando muestras para biop-
sia. Fue valorado por Hemato-Oncologia quien realizaron
aspirado de médula dsea sin alteraciones, ademas se envid
pruebas diagndsticas con el fin de descartar otras patolo-
gias, dentro de estas gammagrafia dsea de tres fases sin
evidencia de lesiones metastasicas, encontrando solo cam-
bios postquirirgicos en el esternon, normales para el tiempo
de evolucion. No hay hallazgos anormales en tomografia

axial computarizada de térax, abdomen ni craneo simple
realizadas dentro del tamizaje de neoplasias. El reporte de
biopsia evidencia en pared externa de aorta ascendente
proceso inflamatorio linfoplasmocitario, no concluyente;
en el estudio microscopico se reconoce tejido fibroadi-
poso vascularizado, con edema y hemorragia, sin presencia
morfologica de células grandes de morfologia atipica, ni
necrosis o actividad mitdtica. Y por ultimo en estudio de
inmunohistoquimica encuentran que la poblacion linfoide
es heterogénea y conformada por linfocitos B, T y células
plasmaticas. El resto de resultados de muestras de liquido
pericardico fueron negativos. Se considera con todos estos
resultados que se trata de un proceso inflamatorio crénico
moderado y la masa corresponde a un fibroma intracardiaco.

Revision de la literatura

Por frecuencia de presentacién, entre los tumores intra-
cardiacos se encuentran: rabdomioma, fibroma, teratoma
y miscelaneos. El rabdomioma y el fibroma comprenden la
mayoria de tumores cardiacos pediatricos de origen benigno.
La proliferacion mesenquimal del miocardio aparte del
fibroma es extremadamente rara en la edad pediatrica. Den-
tro de los de origen maligno se encuentran los sarcomas, la
mayoria de estos indiferenciados. El rabdomiosarcoma pri-
mario embrional cardiaco es un tumor de nifos y adultos
jovenes. Recientemente se han descrito tumores miofibro-
blasticos inflamatorios originados del endocardio.

En la tabla 1 se describe la localizacion y frecuencia de
los distintos tumores intracardiacos en menores de 16 anos,
seglin reportes del Instituto de patologia de las fuerzas
armadas de Estados Unidos. En la tabla 2 aparece la fre-
cuencia de presentacion en neonatos del afo 2004, en el
Departamento de Patologia del Hospital de Nifios de San
Diego/California.

Manifestaciones clinicas

Los tumores cardiacos primarios malignos con frecuencia son
asintomaticos, hasta que inician su crecimiento, momento
en que producen sintomas inespecificos’.

A continuacion se describen los mecanismos por los cua-
les los tumores cardiacos pueden causar sintomas®°.
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Tabla 2
de San Diego/California

Reporte de tumores cardiacos en neonatos y fetos en el ano 2004 del departamento de patologia del Hospital de Nifios

Fetal n (%) Neonatal n (%) Hombre/Mujer Total de porcentaje
Rabdomioma 57 (64) 63 (47) 49:42 54
Teratoma 20 (22) 20 (15) 15:18 18
Fibroma 6 (7) 22 (16) 6:20 12
Hemangioma 6 (7) 7 (5) 9:2 6
Mixoma 0 (0) 6 (4) 3:3 3
Miocardiopatia histiocitoide 0 (0) 15 (11) 0:15 7
Sarcoma 0 (0) 2 (2) 1:1 <1

Adaptada de: Isaacs H. Fetal and neonatal cardiac tumors. Pediatr Cardiol 2004;25:252-73.

1. Embolizacion; puede ser sistémica, aunque también pul-
monar dependiendo de la localizacion anatémica del
tumor.

2. Falla cardiaca, sincope e hipotension por mecanismo de
obstruccion del flujo circulatorio en el corazon.

3. Interferencia con las valvulas cardiacas, y por ende
regurgitacion y estenosis.

4. Invasion directa del miocardio, que conlleva alteracion
de la contractilidad, arritmias, bloqueo cardiaco y efu-
sion pericardica con o sin taponamiento.

5. Sintomas pulmonares debido a invasion del pulmoén adya-

cente, que puede similar un cancer broncogénico.

Sintomas constitucionales.

7. Sindrome coronario agudo, debido a compresién extrin-
seca del sistema coronario izquierdo.

o

Engberding et al.® reportaron los sintomas vistos en
84 pacientes con tumores intracardiacos y 70 pacientes
con tumores peri y paracardiacos. Los principales sintomas
de los pacientes con tumores intracardiacos fueron: dis-
nea (60,7%), sindrome de vena cava superior (22,2%), dolor
toracico (20,2%) y embolizacion (11,9%). Los pacientes con
tumores peri o paracardiacos presentaron disnea (51,4%),
pérdida de peso (20%), sindrome de vena cava y dolor tora-
cico (17,1%).

Los signos y sintomas especificos dependen de la localiza-
cién del tumor intracardiaco y no de su histopatologia'®® ',

El riesgo de que estos causen fenomenos embdlicos
depende de la localizacion, el tamaio, el tipo de tumor,
asi como la friabilidad de la superficie en tumores intra-
luminales. El mixoma cardiaco se ha relacionado con mas
fenomenos embolicos. También pueden ocasionar embolia
los linfangiomas y/hemangiomas, en tanto que los tumo-
res malignos pueden generar embolia si presentan superficie
intraluminal necroética y friable; sin embargo, es necesario
descartar metastasis sistémica, que puede originar la misma
manifestacion clinica'?.

Los tumores atriales tienden a crecer en el lumen atrial
y causar sintomas de obstruccion al flujo sanguineo o cau-
sar regurgitacion valvular. Los tumores atriales izquierdos
pueden afectar la funcion de la valvula mitral y producir
falla cardiaca y/o secundariamente hipertension pulmonar,
mientras que los tumores del atrio derecho producen signos
y sintomas de falla cardiaca derecha'>.

Evaluacioén diagnéstica

Para el diagnostico es importante determinar signos y sin-
tomas. Ya que son variables, se requiere un diagndstico
diferencial. El principal objetivo es determinar el origen
(benigno, maligno) y la localizacion de la lesion intra-
cardiaca. Dentro de las ayudas diagnosticas se tienen:
radiografia de torax, ecocardiograma transtoracico y trans-
esofagico, tomografia computarizada y resonancia nuclear
magnética'“.

El ecocardiograma transtoracico, con sensibilidad del 93%
para deteccion de masas cardiacas, permite un diagnos-
tico oportuno y sigue siendo el examen de eleccién en la
deteccion de tumores intracardiacos®; ademas, es util en
la caracterizacion de la lesion (movilidad, extension, pre-
sencia de lesiones contiguas, embolia). Se usa doppler color
para evaluar gradientes de presion intracavitarios y el eco-
cardiograma transesofagico, con sensibilidad del 97% para la
deteccion de masas cardiacas: se realiza en caso de sospe-
cha de tumores que afecten septo interauricular, auriculas,
vena cava superior y valvulas auriculoventriculares’ ">,

La resonancia magnética nuclear se usa en caso de tumo-
res pericardicos con o sin extension a estructuras contiguas;
con el contraste ademas se puede diferenciar entre trom-
bos y masas, ya que el trombo no realza. También permite
una mejor caracterizacion de lesiones de tejidos blan-
dos en comparacion con la TAC y confirmar si hay dudas
diagnosticas'.

De acuerdo con los hallazgos clinicos, el diagndstico
histolégico puede hacerse con métodos menos invasivos
como evaluacion citologica de liquido pericardico, biop-
sia cardiaca percutanea o biopsia transvenosa percutanea,
cada una guiada por ecografia; sin embargo, los falsos
positivos de estos métodos diagndsticos pueden ser significa-
tivos, asi que pueden requerirse métodos invasivos como la
mediastinoscopia o toracotomia para llegar a un diagnostico
definitivo'’.

Tratamiento

Dentro de las opciones terapéuticas se encuentra el
tratamiento quirdrgico el cual tiene tasas bajas de com-
plicaciones a corto y largo plazo, como lo evidencié una
revision retrospectiva de Paladino et al., en 16 centros de
Europa de 1990 a 2005. De 89 pacientes menores de 18 afnos
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de edad que requerian cirugia cardiaca por tumor, el 68,5%
manifestd sintomas. Realizaron cirugia con reseccion com-
pleta en 62 casos (69,7%), reseccion parcial en 21 (23,6%) y
transplante cardiaco en 4 (4,5%). Los isotipos mas frecuen-
tes (93,2%) fueron benignos (rabdomioma, mixoma, fibroma,
teratoma y hemangioma), con complicaciones postquirdrgi-
casen el 29,9% y mortalidad tempranay tardia del 4,5% en un
seguimiento a 6,3 4,4 anos. No se encontraron diferencias
estadisticamente significativas en la sobrevida, complicacio-
nes o eventos adversos después de una reseccion completa
o parcial en tumores benignos aparte del mixoma. El trans-
plante cardiaco estuvo asociado con una tasa mayor de
mortalidad (p=0,005)¢.

Como reportaron Uzun et al., en la cirugia de resec-
cion de tumores malignos, se determiné la supervivencia a
largo plazo, con una tasa de mortalidad del 33% para las
masas malignas versus 4,1% para las benignas. Por tanto,
esos pacientes con tumores de origen maligno podrian bene-
ficiarse actualmente de cirugia paliativa como reseccion
parcial asociada a quimioterapia y radioterapia'®.

Discusién y conclusiones

El fiboroma intracardiaco es una lesion poco frecuente,
que afecta principalmente la region septal interventri-
cular, y en general es asintomatica hasta que la masa
alcanza tamanos considerables. Las principales manifes-
taciones son: afectacion de la conduccion cardiaca con
bloqueo AV, cardiomegalia o arritmia. Para su diagnos-
tico se usa ecocardiograma transtoracico o transesofagico
y se complementa con resonancia magnética cardiaca con
contraste, a fin de aclarar el diagnostico y obtener una
ubicacion mas detallada; sin embargo el diagndstico final
se basa en la biopsia cardiaca. En cuanto a la extirpa-
cién quirirgica de este tipo de tumores intracardiacos,
existe descripcion en la literatura sobre su realizacion sélo
en caso de que existan signos o sintomas de obstruccion
mecanica'.

En el caso clinico se describe un paciente adolescente,
con un fibroma de gran tamano localizado en el nodo auri-
culoventricular, asintomatico por muchos afnos hasta que la
masa alcanzo un gran tamano, como lo describe la litera-
tura, y generé en ese momento manifestaciones clinicas
como dolor toracico, disnea y bloqueo AV. Dada la exten-
sion de la lesion y el compromiso circundante de estructuras
cruciales, se descartd el abordaje quirtrgico. Durante el
seguimiento ha tenido una evolucion clinica satisfactoria,
frecuencias cardiacas estables, no ha requerido marcapasos
intracardiaco, asiste a controles ecocardiograficos periodi-
cos, no se ha observado extension de la lesién ni mayor
compromiso valvular y se ha mantenido una fraccion de
eyeccion del 50%. Por lo anterior, se considera continuar con
seguimiento clinico y ecocardiografico.

Responsabilidades éticas

Proteccién de personas y animales. Los autores declaran
que para esta investigacion no se han realizado experimen-
tos en seres humanos ni en animales.

Confidencialidad de los datos. Los autores declaran que
han seguido los protocolos de su centro de trabajo sobre
la publicacion de datos de pacientes.

Derecho a la privacidad y consentimiento informado. Los
autores han obtenido el consentimiento informado de los
pacientes y/o sujetos referidos en el articulo. Este docu-
mento obra en poder del autor de correspondencia.

Conflictos de interés

Los autores declaran no tener conflictos de interés.

Bibliografia

1. Reynen K. Frequency of primary tumors of the heart. Am J
Cardiol. 1996;77:107.

2. Lam KY, Dickens P, Chan AC. Tumors of the heart. A 20-year
experience with a review of 12,485 consecutive autopsies. Arch
Pathol Lab Med. 1993;117:1027-31.

3. Cina SJ, Smialek JE, Burke AP, Virmani R, Hutchins G. Primary
cardiac tumors causing sudden death: a review of the literature.
Am J Forensic Med Pathol. 1996;17:271-81.

4. Grinda JM, Couetil JP, Chauvaud S. Cardiac valve papillary
fibroelastoma: surgical excision for revealed or potential embo-
lization. J Thorac Cardiovasc Surg. 1999;117:106-10.

5. Molina JE, Edwards JE, Ward HB. Primary cardiac tumors: expe-
rience at the University of Minnesota. Thorac Cardiovasc Surg.
1990;38 suppl 2:183-91.

6. McManus B. Primary tumors of the heart. En: Bonow RO, Mann
DL, Zipes DP, Libby P, editores. Braunwald’s Heart Disease: A
Textbook of Cardiovascular Disease. 9t". ed. Philadelphia, Lon-
don: Elsevier/Saunders; 2011. p. 1638-49.

7. Araoz PA, Eklund HE, Welch TJ, Breen JF. CT and MR ima-
ging of primary cardiac malignancies. Radiographics. 1999;19:
1421-34.

8. ElBardissi AW, Dearani JA, Daly RC, Mullany CJ, Orszulak TA,
Puga FJ. Analysis of benign ventricular tumors: long-term out-
come after resection. J Thorac Cardiovasc Surg. 2008;135:
1061-8.

9. Cuisset T, Fernandez C, Jolibert M. Acute coronary syndrome
due to extrinsic compression of the left coronary system
by metastatic liposarcoma successful treatment with percu-
taneous coronary intervention. J Am Coll Cardiol. 2011;58:
2014.

10. Engberding R, Daniel WG, Erbel R. Diagnosis of heart tumours
by transoesophageal echocardiography: a multicentre study in
154 patients. European Cooperative Study Group. Eur Heart J.
1993;14:1223-8.

11. Miyake CY, Del Nido PJ, Alexander ME. Cardiac tumors and asso-
ciated arrhythmias in pediatric patients, with observations on
surgical therapy for ventricular tachycardia. J Am Coll Cardiol.
2011;58:1903-9.

12. Keeling IM, Oberwalder P, Anelli-Monti M, Schuchlenz H, Demel
U, Tilz GP, et al. Cardiac myxomas: 24 years of experience in 49
patients. Eur J Cardiothorac Surg. 2002;22:971-7.

13. Frishman W, Factor S, Jordan A. Right atrial myxoma: unusual
clinical presentation and atypical glandular histology. Circula-
tion. 1979;59:1070-5.

14. Araoz PA, Mulvagh SL, Tazelaar HD, Julsrud PR, Breen JF. CT and
MR imaging of benign primary cardiac neoplasms with echocar-
diographic correlation. Radiographics. 2000;20:1303-19.

15. Salcedo EE, Cohen GI, White RD. Cardiac tumors: diagnosis and
management. Curr Probl Cardiol. 1992;17:73-137.


http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0100
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0105
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0110
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0115
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0120
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0125
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0130
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0135
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0140
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0145
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0150
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0155
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0160
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0165
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0170

306

M.L. Bastidas-Cuéllar et al.

16.

17.

Wintersperger BJ, Becker CR, Gulbins H, Knez A, Bruening R,
Heuck A, et al. Tumors of the cardiac valves: imaging findings
in magnetic resonance imaging, electron beam computed tomo-
graphy, and echocardiography. Eur Radiol. 2000;10:443-9.

Lamba G, Frishman W. Cardiac and pericardial
tumors. 2012;20(5), http://dx.doi.org/10.1097/CRD.

0b013e31825603e7

18. Padalino et al. Surgery for cardiac tumors in children.
Disponible en: http://circ.ahajournals.org/lookup/suppl/
doi:10.1161/CIRCULATIONAHA.111.037226/-/DC1

19. Uzun O, Wilson DG, Vujanic GM, Parsons JM, De Giovanni
JV. Cardiac tumors in children. Orphanet J Rare Dis. 2007;
1(2):11.


http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0175
dx.doi.org/10.1097/CRD.0b013e31825603e7
dx.doi.org/10.1097/CRD.0b013e31825603e7
http://circ.ahajournals.org/lookup/suppl/doi:10.1161/CIRCULATIONAHA.111.037226/-/DC1
http://circ.ahajournals.org/lookup/suppl/doi:10.1161/CIRCULATIONAHA.111.037226/-/DC1
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190
http://refhub.elsevier.com/S0120-5633(16)30102-4/sbref0190

	Tumor intracardiaco en paciente adolescente
	Introducción
	Caso
	Revisión de la literatura
	Manifestaciones clínicas
	Evaluación diagnóstica
	Tratamiento
	Discusión y conclusiones
	Responsabilidades éticas
	Protección de personas y animales
	Confidencialidad de los datos
	Derecho a la privacidad y consentimiento informado

	Conflictos de interés
	Bibliografía


