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talamo medial, cuerpos mamilares, placa tectal y region
periacueductal?, como en nuestro caso (fig. 1). El déficit de
tiamina puede analizarse mediante cromatografia liquida
de alta resolucion o a partir de la actividad de la transceto-
lasa eritrocitaria’>’, donde actiia como cofactor. En nuestra
paciente no pudimos obtener niveles ya que un error de
extraccion inutilizo la muestra. La rapida recuperacion tras
la administracion es el mejor diagnostico, como en nuestra
paciente’?7.

Se deben suplementar vitaminas y otros déficits coexis-
tentes. El magnesio es un importante cofactor de las vias de
utilizacion de la tiamina. Un estudio reciente demostré un
incremento significativo de la actividad de la transcetolasa
eritrocitaria en el grupo tratado con magnesio y tiamina,
frente al que recibid solo tiamina, por lo que podria intuirse
que la administracion de ambas podria acelerar la restaura-
cion de las vias metabolicas®°.

El pronostico de la EW va ligado a la precocidad del diag-
nostico y tratamiento’>°. Su bajo coste e inocuidad apoyan
su administracion temprana. Los déficits residuales son fre-
cuentes, como ocurri6 en el caso presentado.

Nos gustaria terminar con la siguiente reflexion. El diag-
nostico de EW es clinico y la respuesta al tratamiento con
tiamina es la mejor prueba. Deberiamos considerarlo en
cualquier cuadro neuroldgico no filiado en pacientes con fac-
tores de riesgo (aumento de la demanda metabélica u origen
carencial). Ante la sospecha, debemos suplementar con tia-
mina intravenosa, ya que por su buen perfil de seguridad
e inocuidad, podria prevenir e incluso detener, los efectos
devastadores.
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El sindrome de Takotsubo es un tipo de miocardiopatia carac-
terizada por disfunciéon ventricular izquierda transitoria,
asociada a cambios electrocardiograficos similares a los del

infarto agudo de miocardio, sin evidencia de enfermedad
coronaria y con escasa movilizacion de enzimas miocardi-
cas. Es también conocido como disfuncion apical transitoria,
«apical ballooning» o miocardiopatia inducida por el estrés,
ya que afecta generalmente a mujeres posmenopausicas
después de un evento estresante. Los criterios establecidos
para su diagnostico son: anormalidades electrocardiogra-
ficas agudas como elevacion del segmento ST o inversion
de ondas T, ausencia de enfermedad coronaria obstructiva,
aquinesia o disquinesia transitoria del ventriculo izquierdo
y ausencia de traumatismo craneoencefalico, hemorragia
intracraneal, feocromocitoma, miocarditis o miocardiopatia
hipertrofica'. La incidencia y prevalencia de este sindrome
se desconocen, y son pocos los casos descritos en pacientes
sometidos a cirugia cardiovascular. Presentamos el caso de
una paciente intervenida de un mixoma auricular, que en


dx.doi.org/
http://www.elsevier.es/medintensiva
http://crossmark.crossref.org/dialog/?doi=10.1016/j.medin.2016.07.007&domain=pdf
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0050
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
mailto:auribarrig@gmail.com
dx.doi.org/10.1016/j.medin.2016.07.004
http://crossmark.crossref.org/dialog/?doi=10.1016/j.medin.2016.07.007&domain=pdf
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0055
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0060
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0065
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0070
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0075
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0080
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0085
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0090
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0095
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
http://refhub.elsevier.com/S0210-5691(16)30149-8/sbref0100
mailto:esperanzafernandezdelgado@gmail.com
mailto:complejodewendy@gmail.com
dx.doi.org/10.1016/j.medin.2016.07.005
http://crossmark.crossref.org/dialog/?doi=10.1016/j.medin.2016.07.007&domain=pdf

442

CARTAS CIENTIFICAS

Figura 1

Imagen desde apical de 4 camaras en la que se apre-
cia el mixoma auricular penetrando en ventriculo izquierdo a
través de la valvula mitral.

el postoperatorio sufre shock cardiogénico secundario a un
sindrome de Takotsubo.

Se trata de una mujer de 68 anos, con antecedentes
personales de hipertension arterial y diabetes no insulinode-
pendiente, que acude a urgencias por clinica de insuficiencia
cardiaca de 2 semanas de evolucion. A su llegada presentaba
disnea de reposo y sensacion de palpitaciones, detectandose
fibrilacion auricular rapida que requirio cardioversion farma-
cologica. Se realiz6 una ecocardiografia (fig. 1) en la que se
observaba una gran masa auricular izquierda (1,8 x 7cm),
que protruia hacia VI ocasionando estenosis mitral secun-
daria, dilatacion auricular y una fraccion de eyeccion de
ventriculo izquierdo (FEVI) conservada. La coronariografia
preoperatoria no mostroé lesiones.

La paciente fue intervenida quirdrgicamente 4 dias mas
tarde, realizandose exéresis del mixoma por via transeptal,
sin incidencias destacables salvo una tendencia a la hipo-
xemia. Tiempos de clampaje y circulacion extracorporea
de 52 y 83min, respectivamente. Se realiz6 ecocardio-
grafia intraoperatoria que mostré ausencia de restos del
mixoma y una FEVI normal. La paciente permanecio esta-
ble, conectada a ventilacion mecanica durante las primeras
horas de estancia en la UCI debido a la hipoxemia, con
una Fi0,=0,6 y PEEP=10-12cmH;0. A las 8h de la ciru-
gia, se produjo de forma sUbita una crisis hipertensiva (TA
sistolica > 220 mmHg) seguida de hipotension y parada car-
diaca en disociacion electromecanica, recuperando pulso
con medidas de reanimacion en pocos minutos. La paciente
se encontraba en shock cardiogénico, refractario a dosis
altas de farmacos vasoactivos (adrenalina, dobutamina,
noradrenalina), por lo que finalmente se decide soporte
con membrana de oxigenacion extracorporea veno-arterial
(ECMO V-A).

Se realizd ecocardiografia transtoracica que mostraba
disfuncion ventricular izquierda severa (FEVI < 20%), hiperdi-
namia de los segmentos basales y aquinesia de los segmentos
medios y apicales, hallazgos tipicos del sindrome de Takot-
subo. Las enzimas cardiacas no se elevaron de forma
significativa en los dias posteriores, teniendo en cuenta la

cirugia, con cifra maxima de troponina | ultrasensible de
4,000 pg/ml (normal entre 2-15,6 pg/ml). En el ECG si apare-
cieron cambios significativos respecto a los registros previos,
con un QTc largo (680 ms) y desarrollo de ondas T invertidas
en precordiales durante varios dias (fig. 2). Los electrolitos y
el resto de parametros analiticos estaban en rango normal.

La terapia con ECMO V-A se mantuvo durante 4 dias, per-
mitiendo la retirada del apoyo vasoactivo y una evolucién
clinica posterior favorable. Los estudios ecocardiograficos
mostraron progresiva mejoria de la funcion ventricular. La
paciente pudo ser extubada al cabo de pocos dias y trasla-
dada a planta, donde permanecio hasta ser dada de alta en
buena situacion funcional. En la Gltima ecocardiografia rea-
lizada se observaba ligera hipoquinesia en septo anterior y
territorio inferior, con funcion sistélica global conservada.

En este caso, el diagndstico de sindrome de Takotsubo se
establecid en funcién de las caracteristicas de la ecocardio-
grafia, la ausencia de lesiones coronarias previas, el escaso
movimiento de enzimas cardiacas, a pesar de la disfuncion
ventricular y la cirugia, y los cambios electrocardiografi-
cos en derivaciones precordiales (ondas T invertidas y un
sindrome de QT largo, con electrolitos normales). En los
Ultimos anos se ha observado un incremento en el diagnos-
tico de esta enfermedad?, también en pacientes sometidos
a cirugia cardiovascular®=>, aunque ninguno reportado en el
postoperatorio de reseccion de un mixoma auricular.

La etiologia y fisiopatologia no han sido bien determi-
nadas, pero se han propuesto varios mecanismos, como el
vasoespasmo coronario, las anormalidades en la funcion
microvascular coronaria y el mas importante, la cardio-
toxicidad mediada por catecolaminas. Probablemente por
esto, el principal factor de riesgo es el estrés, tanto fisico
como psiquico, presente en diversas pruebas diagnosticas
e intervenciones quirurgicas, especialmente emergentes o
urgentes®. La cirugia cardiaca y la circulacion extracor-
porea, elementos que generan importante estrés, pueden
justificar por si mismas la aparicion de este sindrome, espe-
cialmente si el perfil epidemioldgico del paciente y los datos
ecocardiograficos y electrocardiograficos se ajustan a los
criterios diagnosticos, como ocurre en nuestro caso. En el
diagndstico diferencial debemos considerar el embolismo
coronario o una mala proteccion miocardica. Los hallazgos
ecocardiograficos tipicos, con escasa movilizacion enzima-
tica, una cirugia corta y sin incidencias, y un periodo de
estabilidad hemodinamica previa con un primer ECG normal
descartan razonablemente ambos problemas perioperato-
rios. En los Gltimos afos, hay evidencia de que la resonancia
magnética puede ser util en el diagnodstico diferencial
con otras entidades como la miocarditis o el embolismo
coronario’, aunque no pudo realizarse en el caso descrito.

Hay que destacar la aparicion del QT largo en el
ECG. La asociacion entre miocardiopatia de Takotsubo y
prolongacion transitoria del intervalo QT, ha sido bien
documentada®®, observandose una mayor frecuencia en
pacientes con algun tipo de cardiopatia, sindrome de
QT largo previo o alteraciones genéticas. En el sindrome
de Takotsubo, la normalizacion electrocardiografica ocurre
aproximadamente tras 2 meses del episodio. Aunque las
arritmias ventriculares malignas, muerte subita y bloqueo
cardiaco son infrecuentes también se han reportado casos,
identificandose la mayor prolongacion del intervalo QT como
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Figura 2

A) Electrocardiograma de 12 derivaciones al segundo dia de la aparicion del cuadro, con un intervalo QTc de 680 ms. B)

Electrocardiograma realizado el 10.° dia de evolucion, QTc de 475 ms, pero con persistencia de la inversion de ondas T.

factor de riesgo para el desarrollo de estas complicaciones
(QTc>500ms), por lo que es necesaria la estrecha moni-
torizacion del ritmo cardiaco, la prevencion o tratamiento
de las arritmias y la implantacion de marcapasos si fuera
necesario.

En conclusion, el sindrome de Takotsubo es una causa
infrecuente de shock cardiogénico en el postoperatorio de
cirugia cardiaca, pero que hay que considerarlo en pacien-
tes con cirugia aparentemente no complicada, coronarias
normales y ecocardiografia compatible, porque conlleva en
general buen pronostico con el tratamiento de soporte ade-
cuado.
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