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Trombo flotante en cavidades
cardiacas derechas causante

de embolismo pulmonar

en paciente con ictus isquémico
agudo. Caso clinico y revision
de la literatura

Floating right heart thrombus causing
pulmonary embolism in a patient with acute
ischaemic stroke: A case report and review
of literature

Sr. Editor:

El trombo flotante en cavidades cardiacas derechas, pre-
cediendo el fendmeno tromboembdlico, es un hallazgo
infrecuente, probablemente infradiagnosticado, encontran-
dose casi exclusivamente en pacientes con embolismo
pulmonar severo en un 4-18% de los casos' . No hay estudios
de prevalencia en accidentes cerebrovasculares. Se trata
de una urgencia médica, con una mortalidad de hasta el
44%"45, En pacientes con ictus isquémico de origen inde-
terminado su hallazgo sugiere una embolia parado6jica como
causa. Presentamos el caso de una paciente con un ictus de
causa indeterminada con un trombo flotante en cavidades
cardiacas derechas.

Se trata de una mujer de 77 anos, hipertensa, dislipémica
y obesa, que acudié a urgencias con un sindrome hemis-
férico derecho completo del despertar (NIHSS: 18 puntos).
La TC craneal en secuencias basales no mostré signos de
isquemia precoz; la angio-TC intra y extracraneal reveld una
oclusion a nivel de la arteria carotida interna derecha ter-
minal y los mapas de perfusion cerebral confirmaron una
penumbra isquémica significativa, por lo que se realiz6 trom-
bectomia mecanica obteniéndose recanalizacion completa
y mejoria sintomatica inmediata, persistiendo solamente
hemiparesia facial moderada y braquiocrural (4/5) derecha.
La paciente ingresé en la unidad de ictus con ritmo cardiaco
sinusal.
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La monitorizacion cardiaca durante 3 dias mostro ritmo
sinusal excepto, tras 18 h de ingreso, coincidiendo con un
cuadro de disnea subita y un episodio de desaturacion de
oxigeno al 88%, asociado a 2 horas de flutter auricular en
el registro electrocardiografico. En ese momento se realizd
una ecocardioscopia que identifico un trombo flotante alar-
gado mavil en cavidades derechas (fig. 1), por lo que se inicid
anticoagulacion con heparina sodica. A los 2 dias un ecocar-
diograma transtoracico mostré un foramen oval permeable
(FOP) moderado sin aneurisma del septum interauricular y
sin el trombo inicial. Ante la sospecha de tromboembolismo
pulmonar (TEP) se realiz6 una angio-TC pulmonar que con-
firmo tal diagnodstico. Por todo ello interpretamos que se
produjo una trombosis venosa profunda que emboliz6 a cavi-
dades derechas y posteriormente a pulmon, y a través del
FOP llego a la circulacion izquierda causando el ictus caroti-
deo derecho. Posteriormente la paciente mejoré quedando
asintomatica, y se mantuvo anticoagulacion oral al alta con
un anticoagulante de accion directa.

Cabe destacar la ecocardioscopia y su papel en identificar
trombos intracavitarios, como en nuestro caso, realizada en
el momento agudo por parte del neurologo vascular. Segln
sus caracteristicas podemos clasificar los trombos cardiacos
en tipo A, By C. Los trombos tipo A son alargados, moviles
(trombos flotantes o en transito), habitualmente proceden
de una trombosis venosa profunda en las piernas (de ahi
su forma). La ecografia doppler venosa en extremidades
inferiores puede objetivarlos en un 90% de las ocasiones’.
Estos trombos son los mas frecuentes, mas emboligenos,
y con un peor pronostico. Los trombos tipo B son ovoides,
adheridos a la pared, habitualmente originados en el cora-
Zon y son menos frecuentes y de menor riesgo emboligeno,
siendo su prondstico generalmente bueno con tratamiento
con heparina'?. Los trombos tipo C presentan caracteristi-
cas mixtas. Nuestra paciente presentaba un trombo tipo A.

El tratamiento de los trombos flotantes es controver-
tido. En la literatura hemos identificado 5 series de casos
con un total de 326 sujetos con trombo flotante en cavida-
des cardiacas derechas en pacientes con tromboembolismo
pulmonar’2¢=° (tabla 1), en los que se ha evaluado su
tratamiento mediante heparina, fibrinélisis, trombectomia
quirtrgica o en algin caso aislado trombectomia mecanica
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Ecocardioscopia. A) Eje paraesternal largo. Se identifican la auricula izquierda (Al), el ventriculo izquierdo (VI), la raiz

aortica y el ventriculo derecho (VD) con una imagen hiperecogénica y mavil en su interior, compatible con trombo intracavitario en
transito. B) Eje paraesternal corto en el que se observan ambos ventriculos, el VI a nivel de la valvula mitral. El VD se encuentra
discretamente dilatado y con una masa hiperecogénica en su interior, compatible con trombo.


https://doi.org/
http://www.elsevier.es/neurologia
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2019.08.001&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
dx.doi.org/10.1016/j.ijantimicag.2017.08.033
mailto:peagga@hotmail.com
https://doi.org/10.1016/j.nrl.2019.08.001
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2019.07.003&domain=pdf
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0030
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
mailto:alexportalrubio@hotmail.com
https://doi.org/10.1016/j.nrl.2019.07.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2019.08.003&domain=pdf
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0005
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0010
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0015
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0020
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0025
dx.doi.org/10.1136/practneurol-2018-001971
dx.doi.org/10.1136/practneurol-2018-001971
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0035
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0040
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
http://refhub.elsevier.com/S0213-4853(19)30113-6/sbref0045
mailto:agustinsanchosaldana@gmail.com
https://doi.org/10.1016/j.nrl.2019.08.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2019.08.004&domain=pdf

Tabla 1 Revision de series de casos de trombos flotantes en cavidades cardiacas derechas. Tratamiento segln intencion de tratar, es decir, segin el primer tratamiento
administrado, dado que muchos pacientes recibieron varios tratamientos

Series de casos Pacientes N.° (%) Anticoagulacion  Fibrinolisis Trombectomia  Trombectomia  Fibrinolisis Conservador
quirdrgica endovascular endovascular

Kronik et al. (1989)° Tratados 48 14 (29,2) 5(10,4) 22 (45,8) — — 7 (14,6)
Mortalidad 21 (43,8) 9 (64,3) 2 (40) 7 (31,8) — — 3(42,9)

Chartier et al. (1999)' Tratados 38 8 (21,1) 9 (23,7) 17 (44,7) 4 (10,5) — —
Mortalidad 17 (44,7) 5 (62,5) 2 (22,2) 8 (47,1) 2 (50) — —

Pierre Justin y Pierard (2005)” Tratados 12 5 (41,6) 7 (58,3) = = = =
Mortalidad 4 (25) 3 (60) 1 (14,3) — — — —

Ferrari et al. (2005)° Tratados 18 1(5,6) 16 (88,9) 1 (5,6) — — —
Mortalidad 0 0 0 0 = = =

Dzudovic et al. (2013)° Tratados 3 1(33) 2 (67) — — — —
Mortalidad 0 0 0 = = = =

Burgos et al. (2018)® Tratados 207 44 (21,3) 66 (31,8) 89 (43) 3 (1,4) 4(1,9) 1(0,4)
Mortalidad 44 (21,3) 16 (36,4) 12 (18,2) 16 (18) 0 0 0

Total pacientes Tratados 326 73 (22,1) 105 (31,6) 129 (39,6) 7 (2,1) 4 (1,2) 8 (2,4)
Mortalidad 86 (26,4) 33 (45,2) 17 (16,2) 31 (24) 2 (28,6) 0 3 (37,5)
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o fibrinolisis endovasculares. La mayor parte de los datos
son retrospectivos y no aleatorizados con multiples sesgos,
como, por ejemplo, escoger el tratamiento en funcion de
la gravedad o del médico tratante, distintas posologias o
combinaciones multiples de varios tratamientos, y no se
ha evaluado en ensayos clinicos. En global, el tratamiento
mas usado fue la cirugia (39,6%), seguido de la fibrindlisis
(31,6%) y de la anticoagulacién principalmente con hepa-
rina (22,1%). Solo se trataron de forma conservadora algunos
casos, la mayoria de hace mas de 20 afos. La mortalidad glo-
bal fue del 26,4%, siendo mas alta en los paciente tratados
con anticoagulacion (45,2%), seguido de cirugia (24%) y de
fibrinolisis (16,2%). A dia de hoy, ningln estudio ha demos-
trado el manejo mas eficaz. No obstante, en la literatura
encontramos varias series de casos donde el tratamiento
Unicamente con heparina presenta una tendencia a mayor
mortalidad respecto a la fibrindlisis o el tratamiento quir(r-
gico en los trombos en transito de cavidades derechas. Otras
series de casos de trombos en cavidades derechas publicados
en los Ultimos anos no tienen en cuenta las caracteristicas
propias del trombo*¢7:10,

La descripcion de trombos flotantes en camaras cardia-
cas derechas como hallazgo casual que preceda el episodio
tromboembdlico es infrecuente, aunque se desconoce su
prevalencia en pacientes con ictus isquémico agudo. No
obstante, tiene una mortalidad elevada, y el tratamiento
optimo es objeto de controversia, por lo que se requie-
ren nuevos estudios para identificar el manejo terapéutico
optimo. Una ecocardioscopia a pie de cama en la unidad
de ictus por parte del neurdlogo vascular puede permitir
un diagndstico y tratamiento precoz del trombo flotante
en cavidades cardiacas derechas, y sospechar una embolia
paraddjica como causa del ictus, mejorando asi el pronos-
tico.
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