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Concluimos  que  en los  pacientes  diagnosticados  de SGB  se
deberían  vigilar  los  niveles  de  sodio.  La  seudohiponatremia,
la  translocación  de  agua  y  el  SIADH,  deben  ser  conside-
rados  en  el  diagnóstico  diferencial  de  las  hiponatremias.
En  nuestro  caso,  consideramos  que  la  hiponatremia  podría
haber  jugado  un  papel  en  la  necesidad  de  un  segundo  ciclo
de  inmunoglobulinas,  así  como  en  una  lenta  recuperación
motora.
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Parámetros ecocardiográficos
de cardiopatía auricular y
detección de fibrilación
auricular en el ictus
criptogénico

Echocardiographic  parameters of  atrial
cardiopathy and  the  detection of atrial
fibrillation in patients  with  cryptogenic stroke

Sr.  Editor:

Los  ictus  cardioembólicos  representan  un 20-30% del total
de  los  ictus  isquémicos1.  Con  la  introducción  en  2014  del
término  «ESUS» o  «ictus  embólico  de  origen  indeterminado»

y  ante  el  importante  número  de  ictus  criptogénicos  no  lacu-
nares,  la  hipótesis  de  una  fuente  embólica  no  conocida  ha
llevado  a  una  búsqueda  exhaustiva.  Esta  incluye  la  monitori-
zación  cardiaca  prolongada,  lo  que  aumenta  la  sensibilidad
para  identificar  arritmias  proembolígenas  paroxísticas2. Si
bien  en  un  inicio no  se conocía  la  capacidad  de dichos
paroxismos  cardiacos  para  ocasionar  eventos  isquémicos,
estudios  paralelos  sobre  la fisiopatología  del ictus  cardioem-
bólico  han  demostrado  que  fibrilaciones  auriculares  (FA)
paroxísticas  de  5-6  min ya  aumentan  el  riesgo  de  ictus3,4.

La  escasa  duración  de  estos  episodios  y  el  hecho  de
que  puedan  ser  asintomáticos  y distanciados  del momento

del cuadro  neurológico3,5 explican  su inclusión  durante  el
ingreso  hospitalario  en el  conjunto  de ictus  de  etiología
indeterminada.  La  heterogeneidad  de dicho  grupo,  junto
con el  limitado  uso  de la monitorización  cardiaca  prolon-
gada,  ya  sea  por mala  tolerancia  de los  pacientes  o  por  la
escasez  y disparidad  de los dispositivos,  ha  incentivado  la
búsqueda  de parámetros  que  se correlacionen  con  mayor
incidencia  de FA6 con el  objetivo  de  aumentar  la  renta-
bilidad  de la  prueba.  Estos parámetros  incluyen  aspectos
electrocardiográficos,  bioquímicos  y  ecocardiográficos,  y en
el  análisis  de muchos  de ellos  se ha visto  su relación,  no
solo  con la FA,  sino  también  su  asociación  directa  con  ictus
isquémicos  o recurrencias1,7.

Presentamos  el caso  de una  paciente  con ictus  isquémico
agudo  y  signos  morfológicos  y  funcionales  de  cardiopatía  de
aurícula  izquierda  (AI) en  ecocardiografía,  que  se  correla-
cionaban  con el hallazgo  posterior  de FA  paroxística.

Se  trata de una  mujer  de 77  años  y funcionalmente  autó-
noma  que  acude  a Urgencias  por cuadro  consistente  en
hemiparesia  derecha  y afasia  mixta.  A su llegada  puntúa  un
1  en  la NIHSS  a  expensas  de la alteración  del lenguaje,  con
recuperación  completa  a  las  3  h  de inicio  de  la clínica.
Con  TC  cerebral  basal  sin  signos  de sangrado  ni de  isque-
mia  aguda  y una  puntuación  en la escala  ABCD2  de 7, queda
ingresada  en la Unidad  de  Ictus  para  vigilancia  y monitoriza-
ción  cardiaca.  Tras  18  h asintomática,  presenta  un episodio
de afasia  mixta  aislada  (NIHSS  4) con  nuevo  TC  cerebral  sin
cambios:  se  procede  a la fibrinólisis  intravenosa,  con  una
progresiva  recuperación.

https://doi.org/
http://www.elsevier.es/neurologia
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.04.003&domain=pdf
dx.doi.org/10.1016/j.nrl.2020.03.001
dx.doi.org/10.7759/cureus.7352
dx.doi.org/10.1148/radiol.2020201187
dx.doi.org/10.1148/radiol.2020201187
dx.doi.org/10.1016/j.ijid.2020.03.062
dx.doi.org/10.1016/j.ijid.2020.03.062
dx.doi.org/10.1001/jamaneurol.2020.1127
dx.doi.org/10.1001/jamaneurol.2020.1127
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
mailto:angelperez@telecable.es
https://doi.org/10.1016/j.nrl.2020.04.003
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://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.04.004&domain=pdf
dx.doi.org/10.1001/jama.2020.1585
dx.doi.org/10.1172/JCI137244
dx.doi.org/10.1172/JCI137244
dx.doi.org/10.1016/j.nrl.2020.03.001
dx.doi.org/10.1002/ana.410270707
dx.doi.org/10.1093/brain/awt285
dx.doi.org/10.1093/brain/awt285
dx.doi.org/10.1038/s41582-019-0250-9
dx.doi.org/10.1016/S1474-4422(20)30109-5
dx.doi.org/10.1016/S1474-4422(20)30109-5
dx.doi.org/10.3988/jcn.2017.13.3.227
dx.doi.org/10.3988/jcn.2017.13.3.227
dx.doi.org/10.1177/2050313X19838750
mailto:j.marta.enguita@navarra.es
https://doi.org/10.1016/j.nrl.2020.04.004
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://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.04.005&domain=pdf
dx.doi.org/10.1212/WNL. 0000000000009519
dx.doi.org/10.1016/j.nrl.2020.04.001
mailto:francisco.grandas@salud.madrid.org
https://doi.org/10.1016/j.nrl.2020.04.005
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://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.04.007&domain=pdf
dx.doi.org/10.1016/j.ijantimicag.2020.105924
dx.doi.org/10.1016/j.ijantimicag.2020.105924
dx.doi.org/10.1016/j.nrl.2020.03.002
dx.doi.org/10.1016/S1474-4422(20)30109-5
dx.doi.org/10.1016/S1474-4422(20)30109-5
mailto:albertovelayosgalan@gmail.com
https://doi.org/10.1016/j.nrl.2020.04.007
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://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.04.009&domain=pdf
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
dx.doi.org/10.1016/S1474-4422(20)30109-5
dx.doi.org/10.1016/S1474-4422(20)30109-5
dx.doi.org/10.1148/radiol.2020201187
dx.doi.org/10.1056/NEJMc2008597
dx.doi.org/10.1056/NEJMc2008597
dx.doi.org/10.1101/2020.02.22.20026500
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
dx.doi.org/10.1002/jmv.25728
dx.doi.org/10.1002/jmv.25728
mailto:currohernandez@gmail.com
https://doi.org/10.1016/j.nrl.2020.04.009
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://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.04.010&domain=pdf
dx.doi.org/10.1001/jama.2020.1585
dx.doi.org/10.1056/NEJMoa2002032
dx.doi.org/10.1001/jamaneurol.2020.1127
dx.doi.org/10.1515/cclm-2020-0188
dx.doi.org/10.1515/cclm-2020-0188
dx.doi.org/10.1093/cid/ciaa330
dx.doi.org/10.4193/rhin20.114
dx.doi.org/10.1021/acschemneuro.0c00172
dx.doi.org/10.1016/j.nrl.2020.03.001
mailto:sescaladap@hotmail.com
https://doi.org/10.1016/j.nrl.2020.04.010
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://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.04.011&domain=pdf
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
dx.doi.org/10.1212/WNL.0000000000009508
dx.doi.org/10.1212/WNL.0000000000009508
dx.doi.org/10.1212/WNL.0000000000009519
dx.doi.org/10.1212/WNL.0000000000009519
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
dx.doi.org/10.1056/NEJMc2008597
dx.doi.org/10.1002/jmv.25728
dx.doi.org/10.1002/jmv.25728
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
mailto:robretolb@gmail.com
https://doi.org/10.1016/j.nrl.2020.04.011
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://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2020.04.014&domain=pdf
dx.doi.org/10.1016/j.seizure.2005.08.010
dx.doi.org/10.1016/j.seizure.2005.08.010
dx.doi.org/10.1101/2020.02.22.20026500
dx.doi.org/10.1016/j.nrleng.2020.03.002
dx.doi.org/10.1016/j.nrleng.2020.03.002
dx.doi.org/10.1016/j.nrl.2020.04.001
dx.doi.org/10.1016/j.nrl.2020.04.006
dx.doi.org/10.1111/j.1528-1167.2005.44804.x
dx.doi.org/10.1111/j.1528-1167.2005.44804.x
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
mailto:virgiliohernandorequejo@gmail.com
https://doi.org/10.1016/j.nrl.2020.04.014
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://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2017.08.005&domain=pdf
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
mailto:josemp53@gmail.com
https://doi.org/10.1016/j.nrl.2017.08.005
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://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2018.01.006&domain=pdf
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0105
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0110
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0115
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0120
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0125
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0130
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0135
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0140
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0145
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0150
mailto:javierros40@hotmail.com
https://doi.org/10.1016/j.nrl.2018.01.006
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://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2017.12.010&domain=pdf
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0055
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0060
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0065
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0070
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0075
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0080
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0085
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0090
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0095
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
http://refhub.elsevier.com/S0213-4853(20)30068-2/sbref0100
mailto:jaraeloisa@hotmail.com
https://doi.org/10.1016/j.nrl.2017.12.010
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://crossmark.crossref.org/dialog/?doi=10.1016/j.nrl.2017.12.012&domain=pdf


CARTAS  AL  EDITOR  285

Tabla  1  Resultados  de  la  ecocardiografía  transtorácica  de nuestra  paciente,  con  medición  de parámetros  morfológicos  y
funcionales  de  la  aurícula  izquierda  ajustados  a  superficie  corporal  y  sexo

Registro  de  la  paciente  Límite  normalidad

Diámetro  AP (mm) 8 40  LSN  38,0
Área A4C  (cm2) 9 25  LSN  20,0
Diámetro AP indexado  (mm/m2) 8 24,1  LSN  23,0
Área A4C  indexada  (cm2/m2) 8 15,1  LSN  11,0
Volumen A4C  indexado  (mL/m2) 8 57,2  LSN  34,0
FEAI (%) 10 35,0  LIN  50,0
SAI fase  reservorio  (%) 11 20,0  LIN  25,8

A4C: proyección de 4 cámaras; AP: anteroposterior; ASC: área de superficie corporal; FEAI: fracción de eyección de aurícula izquierda;
LIN: límite inferior de normalidad; LSN: límite superior de normalidad; SAI: strain de aurícula izquierda.

En  cuanto  al  estudio  etiológico,  se trata  de  una  paciente
hipertensa,  dislipémica  y  diabética  de  tipo  2, con  buena
adherencia  al  tratamiento  farmacológico  y  parámetros
analíticos  en  rango objetivo.  Portadora  desde  2012  de
marcapasos  cardiaco  DDDR  por  bloqueo  auriculoventricular
completo  con  disfunción  sinusal,  el  último  control  eco-
cardiográfico  de  2016  muestra  una  hipertrofia  ligera  de
ventrículo  izquierdo  e insuficiencia  mitral,  sin  alteración
de  la  morfología  auricular  ni  otros  datos  de  cardiopatía
estructural.  Ante  los  2  episodios  de  focalidad  brusca,  uno de
ellos  consistente  en afasia  aislada,  se  solicitó  al  Servicio
de  Cardiología  un  registro  retrospectivo  del  dispositivo  del
marcapasos.

A  la  espera  de  los  resultados,  se continuó  con el  estudio
y  se  la  pasó  a  planta  de  hospitalización  tras  telemetría  car-
diaca  de  24  h  en  ritmo  sinusal  y  sin  episodios  de  arritmias.  La
ecografía  doppler  de  troncos  supraaórticos  mostraba  placas
de  ateroma  en ambos  territorios  carotídeos  sin  compromiso
hemodinámico,  mientras  que  en  la  valoración  transcraneal
no  se  apreciaron  estenosis.  Se  realizó  ,  una  ecocardiogra-
fía  transtorácica  (ETT)  con  los  resultados  indicados  en  la
tabla  1,  ajustados  de  acuerdo  con el  área de  superficie
corporal  (  1,657  m2). El diámetro  y  área  auricular  son compa-
tibles  con  AI  ligeramente  dilatada,  mientras  que  los  datos  de
volumen  y  actividad  funcional,  como  la  fracción  de  eyección
de  AI (FEAI)  y  el  strain de  AI  (SAI),  indican  una  afectación
más  grave  de  la  cámara  (fig. 1 ).  Recibidos  posteriormente
los  datos  de  registro  del  marcapasos,  estos mostraron  un  epi-
sodio  paroxístico  de  FA de  17  h  de  duración  3 meses antes  y
otro  4 días  después  del evento,  con ritmo  sinusal  al  momento
de  la  clínica  neurológica.

La  paciente  fue  finalmente  dada  de  alta  asintomática,
con  el  diagnóstico  de  ictus  isquémico  de  origen  car-
dioembólico  secundario  a  FA  paroxística.  Se  inició  terapia
anticoagulante  oral; a  los  3  meses  se  mantenía  en  un  estado
funcional  similar  al  previo  al  ingreso  hospitalario  (puntua-
ción  en  la  mRS  de  1).

De  acuerdo  a lo expuesto  en  el  caso,  nos  encontrábamos
ante  una  paciente  sin datos  de  ateroesclerosis  significativa
extra-  o  intracraneal  y  telemetría  cardiaca  de  24  h  en  ritmo
sinusal,  y  pendientes  del registro  retrospectivo  del marcapa-
sos.  Dada  la  mayor  asociación  existente  entre  afasia  aislada
y  arritmias  cardioembólicas 12,  decidimos  realizar  un estu-
dio  exhaustivo  de  ETT  con  el  objetivo  de  valorar  parámetros
que  apoyasen  una  posible  monitorización  cardiaca  prolon-
gada  posterior  en  caso  de  no  encontrar  hallazgos  relevantes

en  el  registro  del  dispositivo,  dada  la  ya  comentada  limi-
tada  relación  temporal  entre  episodio  de FA y  momento  del
ictus5.

Los  parámetros  ecocardiográficos  habitualmente  utiliza-
dos  en  nuestro  centro  para  la caracterización  de la  AI  son
el  diámetro  anteroposterior  y  el  área,  indexados  cuando  es
posible  al  área  de  superficie  corporal  para  evitar  la  variabi-
lidad  según  sexo.  Sin  embargo,  se  ha  observado  que  estos
tienden  a  una  infraestimación  de las  dimensiones  reales
auriculares  en comparación  con la  volumetría,  al tratarse
de  medidas  lineales  que  no  permiten  registrar  la  defor-
mación  heterogénea  de la  aurícula  en diferentes  planos 8.
Este  mayor  rendimiento  del volumen  de AI  tenía  como
contrapartida  la  dificultad  en su correcta  medición,  pero
los  avances  técnicos  han  permitido  simplificar  su cálculo
y  afianzarlo  como  el  parámetro  morfológico  recomendado
en  la  práctica  clínica,  en  detrimento  de  los  anteriormente
mencionados 8,9. Otro  dato estructural  que  podría  resultar
también  de  utilidad,  pero  con  hallazgos  todavía  contra-
dictorios,  sería  el  análisis  del apéndice  de AI  mediante
ecocardiografía  transesofágica,  dada  la  posible  asociación
de  determinados  patrones  morfológicos  a mayor  riesgo  de
tromboembolia 13.

En  cuanto  a  la valoración  funcional  de la AI,  se  trata
de mediciones  menos  utilizadas,  pero  que  también  se
han  correlacionado  con  mayor  riesgo  de FA  e  ictus  isqué-
mico,  independientemente  de la  situación  morfológica  de
la  cámara 10,11.  Esta  asociación,  incluso  en pacientes  con  AI
de  morfología  normal,  muestra  un  cambio  con  respecto  al
concepto  clásico  de  tipificar  el  daño  auricular  solo  por  la
dilatación  de la  cámara.  De estos  parámetros  podemos  des-
tacar  la  FEAI y el  SAI.  Este  último  es una  medición  de la
deformación  miocárdica  mediante  técnicas  ecográficas  de
speckle  tracking  o  «seguimiento  de marcas»,  que  informa
de  la capacidad  contráctil  auricular  y cuya  disminución  se
relaciona  con  degeneración  estructural 11.

Si  analizamos  los  resultados  mostrados  en la  tabla  1 con
las  consideraciones  aportadas  sobre los  distintos  parámetros
ecocardiográficos,  un estudio  ETT  habitual  en  nuestro  cen-
tro (valoración  de AI  a  través  de diámetro  anteroposterior
y área)  solo hubiera  mostrado  una cámara  ligeramente  dila-
tada,  cuando  en realidad  nos encontramos  ante  una  grave
dilatación  auricular  de  acuerdo  con los  datos  volumétricos
(tabla  2). Este  resultado,  que  de otra  manera  hubiéramos
pasado  por  alto,  permite  asociarlo  no  solo  con  una  mayor
incidencia  de FA sino  también  con  recurrencia  de  ictus14.
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Figura  1  Ecocardiografía  transtorácica  bidimensional  en  proyección  apical  de  4 cámaras  de nuestra  paciente.  Medición  del  volu-
men de  la aurícula  izquierda  mediante  método  de  Simpson  biplano  (A)  y  del  strain  longitudinal  de la  aurícula  izquierda  mediante
técnicas de  speckle  tracking  (B).

Tabla  2  Resultados  morfológicos  de  aurícula  izquierda  de nuestra  paciente  mediante  ecocardiografía  transtorácica  y  clasifica-
ción según  gravedad

Registro  de  la  paciente  Rango  normal  Dilatación  ligera  Dilatación  moderada  Dilatación  grave

Diámetro  AP  (mm) 9 40  27-38  39-42  43-46  ≥47
Área A4C  (cm2) 9 25  ≤20  20-30  30-40  >40
Volumen A4C  (mL/m2) 8 57,2  16-34  35-41  42-48  >48

A4C: proyección de 4 cámaras; AP: anteroposterior.

Por  su parte,  el  descenso  de  la FEAI  por  debajo  del  50%  y un
SAI  en  fase  reservorio  inferior  al 25,8%  también  enfocarían
hacia  una posible FA  paroxística  subyacente 10,11.

Este  interés  que  han  despertado  la ecocardiografía  y
otros  indicadores  bioquímicos  y  electrocardiográficos  (nive-
les  de  pro-BNP,  fuerza  terminal  de  la  onda  P en  V1. .  .) en
el  estudio  etiológico  del ictus con el  objetivo  de  identificar
una  probable  arritmia  proembolígena  responden  a la  teo-
ría  clásica  de  la  FA como  causa  del  remodelado  cardiaco,
estasis  venosa  y  consecuente  fuente  tromboembólica.  Sin
embargo,  conforme  más  estudios  indagan  sobre  la asocia-
ción  entre  estos parámetros  y  la  incidencia  de  FA, más  se
ha  visto  la correlación  directa  de  muchos  de  ellos con la
incidencia  y recurrencia  de  ictus  isquémico,  independien-
temente  de  que  el  paciente  presentara  o  no  FA1,7.  Como
consecuencia,  en los  últimos  años  se  postula  una  fisiopato-
logía  del  ictus cardioembólico  más  compleja,  en la  que  el
concepto  de  cardiopatía  auricular  como  disfunción  capaz  de
aumentar  el  riesgo  embolígeno  per se gana  peso,  y  se  man-
tiene  la  FA como  causa,  agravante  o  consecuencia,  según  los

casos,  pero  sin  tener  que  ser  factor  indispensable  del ictus
cardioembólico1,7,15.

No  obstante,  con  independencia  de estas  nuevas  hipótesis
fisiopatológicas  de  formación  del trombo,  la  FA sigue  siendo
un factor  cardioembólico  mayor  y  su  detección  guarda  una
importante  relación  con el  tipo  y duración  de la  monitoriza-
ción  cardiaca  realizada15.  En  este  sentido,  nuestra  paciente
ejemplificaría  la utilidad  de determinados  parámetros  eco-
cardiográficos  por su  relación  con  una  mayor  incidencia  de
FA  subyacente,  como  fue  el  caso.  Es además  de especial
relevancia  que  se trate  de los  únicos  factores  de  nuestra
paciente  asociados  a  arritmia  proembolígena,  teniendo en
cuenta  el  interés  que  está  despertando  la  ecocardioscopia
en  la  formación  del neurólogo.

Como  conclusión,  destacaríamos  que ante  ictus  isqué-
micos  de etiología  indeterminada  existen  distintas  herra-
mientas  que  permiten  sospechar  un  sustrato  proembolígeno.
Cuando  las  más  habituales  no  sean  indicativas  de  ello,  el
estudio  morfológico  de  la  AI  mediante  volumetría  o  la  valo-
ración  funcional  a  través  de la  FEAI  y el  SAI  pueden  darnos  la
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información  necesaria  para  la  selección  de  pacientes  subsi-
diarios  de  monitorización  cardiaca  prolongada  que  permita
un  mejor  despistaje  de  FA  y  la consiguiente  implicación  tera-
péutica.
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Encefalopatía transitoria  por
contraste tras la  embolización
de  la arteria carótida interna
previa a la  cirugía de carcinoma
nasofaríngeo

Transient  contrast-induced  encephalopathy
after internal carotid  artery embolisation
prior to  surgery for nasopharyngeal carcinoma

Sr.  Editor:

La  arteriografía  es una  técnica  que  contribuye  al  diagnós-
tico,  planificación  quirúrgica  y  tratamiento  de  los tumores.

La  embolización  prequirúrgica  de  la  arteria  carótida  interna
es a  menudo  una  terapia  adyuvante  a  la resección  quirúrgica
en  neoplasias  de cabeza  y  cuello1.  Esta  técnica  se puede
llevar  a  cabo gracias  a la  compensación  que  proporciona
el  polígono  de Willis  a  través  de las  arterias  comunicantes
intracraneales.

La  encefalopatía  por  contraste  es una  complicación
rara  pero  reversible  que  aparece  tras  la  administración  de
contraste  yodado  y que  fue  descrita  por  primera  vez  en 1970
en  un  paciente  con ceguera  cortical  tras  un cateterismo
cardíaco2.

Presentamos  el  caso de un paciente  con  una  encefalo-
patía  transitoria  por contraste  tras  la  embolización  de la
arteria  carótida  interna  izquierda  previa  a  la  cirugía  de  car-
cinoma  de  cavum.
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