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PALABRAS CLAVE Resumen

Hemorragia Introduccién: El vasoespasmo (VSP) ha sido tradicionalmente considerado como el principal
subaracnoidea; determinante de mal pronodstico tras sufrir una hemorragia subaracnoidea (HSA). Como con-
Lesion cerebral secuencia, la mayoria de las lineas de investigacion y los tratamientos estan dirigidos hacia
precoz; la reduccion de la incidencia de dicho VSP. Hasta la fecha, sin embargo, los resultados de los
Marcadores ensayos clinicos basados en esta estrategia no se han traducido en un tratamiento definitivo
bioldgicos; capaz de prevenir o mejorar la lesion cerebral tras una HSA. Este hecho ha provocado un cambio
Tomografia de paradigma en el interés investigativo, focalizandolo hacia la lesion cerebral precoz (LCP),
computarizada de que se produce en las primeras 72 h tras la HSA. Asi mismo, ha modificado la vision que se tenia
perfusion; de la responsabilidad del VSP sobre el dafno cerebral y sugiere la necesidad de una re-evaluacion
Vasoespasmo del proceso fisiopatologico de la HSA.

Desarrollo: Esta revision examina el estado actual del conocimiento de los mecanismos fisio-
patoldgicos relacionados con la LCP y resume las opciones diagndsticas disponibles en la
actualidad.

Conclusidn: Parece necesario cambiar la direccion en la investigacion de esta enfermedad,
centrandose en la prevencion de la LCP, la reduccion de las complicaciones cerebrales secun-
darias y en Ultima instancia, la optimizacion de los resultados neuroldgicos.

© 2011 Sociedad Espanola de Neurologia. Publicado por Elsevier Espana, S.L. Todos los derechos
reservados.

* Autor para correspondencia.
Correo electrénico: webnoelia9@mixmail.com (N.M. Munoz-Guillén).

0213-4853/$ - see front matter © 2011 Sociedad Espaiiola de Neurologia. Publicado por Elsevier Espafa, S.L. Todos los derechos reservados.
doi:10.1016/j.nrl.2011.10.015


dx.doi.org/10.1016/j.nrl.2011.10.015
http://www.elsevier.es/neurologia
mailto:webnoelia9@mixmail.com
dx.doi.org/10.1016/j.nrl.2011.10.015

310 N.M. Mufoz-Guillén et al
KEYWORDS From vasospasm to early brain injury: new frontiers in subarachnoid haemorrhage
Biomarkers; research

CT perfusion;
Early brain injury;
Subarachnoid

Abstract

Introduction: Delayed vasospasm has traditionally been considered the most important deter-
minant of poor outcome after subarachnoid haemorrhage (SAH). Consequently, most of the
research and therapies are directed towards reducing the incidence of vasospasm (VSP). To
date, however, clinical trials based on this strategy have not delivered a definitive treatment
for preventing or reducing brain injury after SAH. This fact has caused a paradigm shift in
research, which now focuses on early brain injury (EBI) occurring in the first 72 hours after
SAH. It has also changed the idea of VSP’s role in brain damage, and suggests the need for

Development: This review examines the current state of knowledge on the pathophysiological
mechanisms associated with EBI and summarises the diagnostic options currently available.

Conclusion: It seems that the research approach needs to be changed so that investigators
will focus on prevention of EBI, reduction of secondary brain complications and ultimately, the

© 2011 Sociedad Espanola de Neurologia. Published by Elsevier Espaia, S.L. All rights reserved.

haemorrhage;
Vasospasm
re-evaluating the pathophysiological process of SAH.
optimisation neurological outcome.
Introduccion

La hemorragia subaracnoidea (HSA) continla siendo una de
las enfermedades neuroldgicas de mayor interés, siendo
causa del 5% del total de los casos de infarto cerebral'.
Alrededor de un 10-12% de los pacientes fallecen antes
de llegar al hospital y un 45-50% lo hacen a lo largo de
los 30 primeros dias?. De los pacientes que sobreviven,
el 30% presenta secuelas invalidantes y el 66% afirma no
mantener la misma calidad de vida que tenian antes del
proceso?.

En el pasado, y basandose en la correlacion clinica exis-
tente entre la aparicion del vasoespasmo (VSP) y el deterioro
neuroldgico, la investigacién se ha centrado en limitar o
impedir la vasoconstriccion arterial en un intento de com-
batir la alta morbimortalidad asociada a la HSA. Mientras
nuestros conocimientos acerca de la fisiopatologia del VSP
han progresado significativamente, esta comprension no se
ha traducido en la obtencion de tratamientos clinicamente
eficaces. Resultados como los obtenidos por el clazosentan3
han modificado la vision de la responsabilidad del VSP sobre
el dafo cerebral tras una HSA, sugiriendo asi, la necesidad
de una revaluacién sobre su proceso fisiopatologico y afir-
mando que tanto el VSP como sus consecuencias clinicas no
deben ser reconocidas como las Unicas causas de mal pro-
nostico tras una HSA. Es mas, la literatura ratifica que la
presencia de VSP no es un prerrequisito para la aparicion
de dafo cerebral tardio o de mal prondstico clinico tras una
HSA%5,

En los Ultimos anos, se han analizado dos conceptos fun-
damentales desarrollados a lo largo de la fase previa al VSP:
la lesion cerebral precoz (LCP) y la despolarizacion corti-
cal propagada (DCP)®’. Tanto a nivel experimental como
clinico, se ha sehalado la importancia de este periodo,
reconociendo el significativo papel jugado por la isquemia
transitoria que sucede al inicio de la HSA, la alteracion
de la barrera hematoencefalica (BHE) y la deteccion de
isquemia cortical generalizada tras el sangrado. Existen evi-
dencias de que los eventos fisiologicos y celulares de la LCP,

que se producen durante las primeras 72 h tras la rotura del
aneurisma, contribuyen significativamente en la evolucion
de los pacientes, pudiendo ser incluso considerados facto-
res mas importantes en el prondstico de esta enfermedad
que el propio VSP®. Por tanto, la LCP debe ser consi-
derada como objetivo principal en la investigacion de la
HSA.

La presente revision analiza el estado actual del conoci-
miento acerca de los mecanismos fisiopatoldgicos asociados
a la LCP y resume las opciones diagnosticas disponibles en
la actualidad.

Desarrollo

La lesion cerebral precoz y sus mecanismos
fisiopatologicos

Uno de los avances mas importantes acaecidos en los Ulti-
mos anos es el reconocimiento de la aparicion de la LCP
tras la HSA, las consecuencias derivadas de la hemorragia
inicial y su efecto perjudicial sobre el resultado clinico del
paciente. El término LCP ha sido recientemente acuiado
y se refiere a la lesion cerebral que se produce dentro
de las primeras 72h tras la HSA, antes del desarrollo del
VSP.

Estudios recientes han focalizado su atencion sobre el
uso de agentes terapéuticos capaces de mejorar la LCP.
Ejemplos de ello son las estatinas’ —capaces de atenuar
la via pro-apoptética dependiente—, la melatonina' —
neurohormona con capacidad antioxidante que mitiga el
edema cerebral e incrementa la supervivencia en mode-
los experimentales— o el 6xido hiperbarico’ —que mejora
la LCP post-HSA experimental al contrarrestar los efec-
tos nocivos de la DCP y regular los genes de sistemas
proteicos implicados en la respuesta frente al estrés
oxidativo. Datos que apuntan de forma indirecta a la par-
ticipacion de diferentes vias y mecanismos involucrados
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de Sehba et al.2¢

Linea evolutiva temporal de los diversos mecanismos fisiopatoldgicos durante la fase de LCP tras una HSA. Modificado

ET-1: endotelina-1; FSC: flujo sanguineo cerebral; LCR: liquido cefalorraquideo; NO: o6xido nitrico; PIC: presion intracraneal; PPC:

presion de perfusion cerebral.

en la fisiopatologia de la LCP y que obliga a cono-
cer e indagar mas profundamente la fisiopatologia de la
LCP.

Aunque separados en este manuscrito por apartados con
el fin una mejor comprension, existe una clara interrelacion
y simultaneidad entre los distintos mecanismos fisiopatolo-
gicos descritos a continuacion. Su linea evolutiva temporal
durante la fase de LCP esta resumida en la figura 1.

Autorregulacion y microcirculacion
El dafo cerebral inicial se produce como consecuencia del
efecto mecanico causado por la salida de la sangre al espacio
subaracnoideo®'2. Este traumatismo provoca la constric-
cion y compresion de las arterias adyacentes al foco de
sangrado, asi como el desplazamiento del liquido cefa-
lorraquideo (LCR). Como consecuencia de ello se produce
un aumento generalizado de la presion intracraneal (PIC),
cuya intensidad esta relacionada con el volumen de san-
gre, la obstruccion a la salida del LCR y la difusion de la
vasodilatacion arterial cerebral distal'®. La severidad de la
PIC esta asociada a cambios en el metabolismo cerebral,
inflamacion, caida del flujo sanguineo cerebral (FSC, atri-
buido al breve periodo non-reflow generado por la elevacion
de la PIC y el descenso de la presion de perfusion cere-
bral [PPC]) y el desarrollo de isquemia cerebral®'4'>, De
manera que sus niveles son, a menudo, utilizados como pre-
dictores del prondstico de la HSA'®. A medida que pasan
las primeras horas tras la hemorragia, la PIC y la PPC
sufren fluctuaciones hasta alcanzar horas/dias después sus
niveles basales'’. Sin embargo, el FSC puede recuperarse
o permanecer disminuido, y la capacidad de autorregula-
cion cerebral persiste alterada a las 72 h del inicio de la
clinica'®.

Aunque los vasos cerebrales de gran tamano contribuyen
a la resistencia vascular, no afectan significativamente al
FSC'. Si las grandes arterias se contraen y las arteriolas se

dilatan, se produce un descenso de la presion microvascular
sin cambios en el FSC, mostrando como dicha presion esta
regulada de manera independiente y contradiciendo el con-
cepto que se tiene de que los grandes vasos contribuyen
de forma importante en el descenso del FSC. Reciente-
mente, han sido identificados cambios en la estructura
anatomica de los microvasos cerebrales suficientes como
para provocar deficiencias funcionales tras una HSAZ. Se
piensa que la funcion de autorregulacion vascular cerebral
falla para compensar las reducciones del diametro vascu-
lar a nivel de los microvasos, aumentando de esta forma
el riesgo de isquemia. Estos cambios pueden explicar la
génesis de isquemia cerebral en humanos en ausencia de
evidencia angiografica de vasoconstriccion en vasos de gran
tamano?'.

Inflamacién

La inflamacion es una reaccion causa-efecto propia de los
tejidos vivos ante cualquier lesion. La sangre extravasada
por una HSA seria la responsable de la activacion de una
cascada de reacciones que llevan a la produccion de varios
factores vasoactivos y proinflamatorios en el espacio sub-
aracnoideo. La activacion de la cascada inflamatoria tras
la HSA incluye moléculas de adhesion (VCAM-1, ICAM1 y
E-selectina) necesarias para la acumulacion de leucocitos
a nivel de los tejidos inflamatorios, citocinas (IL-6, IL-1,
TNF-a) y factores del complemento (C3a y C5a), capa-
ces de acelerar la lisis eritrocitaria y, en consecuencia,
liberar los factores espasmogénicos de dichas células??.
Estudios clinicos en los que se han utilizado agentes
antiinflamatorios®* han demostrado el caracter multifacto-
rial de la inflamacion post-HSA. Actualmente, se realizan
estudios en los que se manejan antagonistas especificos de
IL y anticuerpos con el fin de bloquear las interacciones
leucocito-endoteliales.



312

N.M. Munoz-Guillén et al

Microtrombosis

La activacion plaquetaria se produce a los pocos minutos de
la HSA, promoviendo un mecanismo inflamatorio adicional,
capaz de agravar la lesion cerebral secundaria. La mayo-
ria de los perfiles de perfusion vascular reducida observada
en estudios experimentales?*2®, presentaron agregados pla-
quetarios y pérdidas focales del colageno IV. Estos datos
demostraron que los microvasos del parénquima tienen com-
prometida su funcion a los 10 min tras el inicio de la HSA e
identificaron la constriccion microvascular focal y la acu-
mulacion local de agregados plaquetarios luminares como
potenciales estimulos de tal compromiso.

Estrés oxidativo
El estrés oxidativo se define como la situacion que ocurre
cuando el equilibrio fisiologico entre oxidantes y antioxidan-
tes se ve alterado en favor de los primeros, dando lugar a
un daio molecular, y por consiguiente celular, por oxidacion.
Estudios recientes®2¢ han proporcionado pruebas suficientes
de que el estrés oxidativo desempena un papel importante
en la LCP. Las fuentes mas importantes de generacion de
radicales libres (ROS) tras una HSA son: la liberacion del
anion superdxido, estimulada por la presencia de oxihemo-
globina en el LCR, y el perdxido de hidrogeno, producido
tras la oxidacion de la hemoglobina a metahemoglobina?’.
Los ROS provocan dafo en el endotelio, en la muscula-
tura vascular lisa, alteran la BHE e inducen apoptosis celular
tras una HSA*28, Por otro lado, la deficiencia de efectivi-
dad de los sistemas antioxidantes endogenos durante la HSA
parece contribuir al deterioro evolutivo neurologico de estos
pacientes. Prueba de ello son los trabajos realizados en los
que el uso de terapia antioxidante ha proporcionado neuro-
proteccidn tras una HSA, preservando la BHE??, evitando la
muerte celular’® y mejorando las puntuaciones neuroldgicas
finales2¢.

Oxido nitrico

El 6xido nitrico (NO) desempena un papel fundamental den-
tro de la hemodinamica cerebral, de ahi que cualquier
alteracion en sus niveles conlleve consecuencias patoldgicas
variables. EL NO es producido por las tres isoformas de 6xido
nitrico sintetasa (NOS; neuronal, endotelial e inducible) y
tiene una vida media segundos. Los niveles de NO descien-
den, se recuperan y aumentan a lo largo de las primeras 72
h tras una HSA3'. Este rango tan variable de niveles da lugar
a cambios que van desde la vasoconstriccion, descenso del
FSC, agregacion plaquetaria y adhesion leucocitaria durante
las primeras horas, hasta la aparicion de daio neuroldgico
isquémico tardio y peor pronéstico clinico®.

Endotelina

La endotelina-1 (ET-1), factor de crecimiento derivado de las
plaquetas y citocinas proinflamatorias, es un potente vaso-
constrictor liberado a partir de los leucocitos y astrocitos
en respuesta a la presencia de inflamacion e isquemia pre-
coz tras una HSA33. Muchos estudios han demostrado niveles
elevados de ET-1 en plasma, LCR y microdializado tras una
HSA34. Su liberacidn se produce a los pocos minutos del ini-
cio del sangrado, aumentando rapidamente sus niveles al
tiempo que se reducen los de NO, provocando cambios mor-
fologicos degenerativos a nivel de la pared vascular. Esta

situacion favorece la vasoconstriccion cerebral y provee otro
mecanismo relacionado con la patogénesis del vasoespasmo
tardio y el dafo neuroldgico isquémico tardio’>.

Despolarizacién cortical propagada

La HSA provoca una modificacion en la homeostasis ionica,
favoreciendo la vasoconstriccion y aparicion de alteraciones
en la actividad eléctrica, como la denominada DCP. La DCP
describe una onda de despolarizacion de la masa neuronal
asociada con la afluencia neta de cationes (sodio y calcio) y
agua. Si la homeostasis idnica no es reestablecida, el edema
celular persiste en el tiempo (edema citotoxico) pudiendo
inducir la muerte celular. La DCP provoca modificaciones en
el tono vascular dando lugar a areas de hiperperfusion transi-
toria en el tejido sano (respuesta hemodinamica fisiologica)
mediante dilatacién vascular, o bien, a areas de hipoperfu-
sion en el tejido en riesgo de lesion progresiva (respuesta
hemodinamica inversa) al provocar un espasmo severo a
nivel de los microvasos®®. En este segundo caso, el déficit
de perfusion propagado prolonga la situacion de despolari-
zacion neuronal. Estudios experimentales han evidenciado
que tanto la oxihemoglobina como la elevacion extracelular
de potasio, el descenso de NO, glutamatoy ET-1, estan impli-
cados en el desarrollo de la DCP tras una HSAY7-3. Estudios
clinicos recientes3®*° proporcionan directa e inequivoca-
mente evidencias electrofisioldgicas acerca de la existencia
de la DCP en la HSA y su relacion con el desarrollo de la
lesion isquémica tardia.

Hiponatremia e hipomagnesemia

La incidencia publicada de la hiponatremia tras HSA se
encuentra alrededor del 10-30%'. Su aparicion es mas fre-
cuente en pacientes con mala situacion clinica inicial,
aneurismas de la arteria comunicante anterior e hidrocefa-
lia y esta considerada como factor de riesgo independiente
de mal pronéstico.

Por lo que respecta al magnesio, aproximadamente un
38% de los pacientes con HSA presentan niveles disminuidos
a las 48 h tras el inicio de la patologia. Esta relacionado con
la dilatacion vascular y la inhibicion de la agregacion pla-
quetaria y de la sintesis de ET-1, de forma que su reduccién
exacerba la LCP. Asi mismo, estos niveles reducidos contribu-
yen al incremento del calcio intracelular, considerado como
el mediador predominante de la muerte neuronal. Su conoci-
miento esta abriendo nuevos horizontes terapéuticos, como
el estudio MASH-11*!, en actual proceso.

Glutamato

Se ha observado que el glutamato y los transportadores
de glutamato (GT) tienen un papel importante en la pato-
génesis de la lesion neuroldgica isquémica. Sus niveles
parecen estar relacionados con la intensidad del dano ini-
cial. Los cambios en el glutamato, GT y el dano neuronal
tras una HSA aln no han sido ampliamente investigados.
Sin embargo, la HSA inducida en un modelo de rata parece
producir un aumento excesivo y prolongado de las concen-
traciones de GT extracelular y regulacion a la baja de GT,
que se acompanan de un aumento del espesor de pared
de las arterias basilares y la degeneracion neuronal del
hipocampo*2.
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Apoptosis celular

El fendmeno inicial acaecido inmediatamente después de
la rotura del aneurisma es la detencion aguda del FSC, cir-
cunstancia que da lugar a una situacion de isquemia cerebral
global transitoria que puede ser letal por si sola. En aque-
llos casos en los que el paciente sobrevive a este evento,
puede aparecer un insulto isquémico secundario debido a la
alteracion de la BHE, capaz de progresar hacia la formacion
de edema cerebral generalizado y/o apoptosis celular. El
edema cerebral contribuye a un nuevo aumento de la PIC
y, por tanto, a una mayor reduccién del FSC*. El meca-
nismo de lesion de la BHE no esta claro, pero la apoptosis
celular se ha postulado como una de sus posibles causas*.
La alteracion de dicha BHE y la consiguiente formacion de
edema cerebral han sido senaladas como los principales fac-
tores predictivos de disfuncion cognitiva tras una HSA®.
La apoptosis celular ha sido implicada incluso en la for-
macion y rotura del aneurisma, tanto en modelos animales
como en humanos*-#, Entre las diversas vias de activacion
de la apoptosis celular estudiadas, tres han sido reconoci-
das como principales®: la via del receptor de mortalidad
(Fas, TNFR1y DR 3-5), la via caspasa-dependiente (represen-
tada por las caspasas 3 y 8) e independiente (representada
por el factor inductor de apoptosis), y la via mitocondrial
(representada por el citocromo c y el factor de trans-
cripcion nuclear p-53). Los nlcleos diana de estas vias de
muerte celular son fundamentalmente las neuronas, las
células gliales y la vasculatura cerebral (musculo liso y
endotelio).

Opciones diagnosticas

Es evidente que muchas de las técnicas diagnosticas de
HSA actuales son solo capaces de identificar los cambios
fisioldgicos una vez el daifo neuronal esta probablemente
establecido de manera irreversible. Por tanto, una fraccion
considerable de la investigacion actual esta siendo dirigida
hacia la identificacion de marcadores que puedan permitir
una deteccion temprana de las lesiones derivadas de la HSA.
A este efecto, dos son las principales lineas de investigacion:
técnicas de neuroimagen y marcadores bioldgicos en fluidos
corporales.

Técnicas de neuroimagen
A lo largo de los ultimos anos, han sido utilizados varios
métodos de estudio para la medicion de la perfusion
cerebral®®3% incluyendo, la tomografia computarizada por
emision de positrones, la tomografia computarizada por
emision simple de fotones, la tomografia computarizada
con xenon y el Doppler transcraneal (DTC). De todas estas
modalidades, el DTC ha sido la mas utilizada por sus bue-
nos resultados y ausencia de invasividad. No obstante,
es preciso reconocer sus limitaciones: operador depen-
diente, su incapacidad para cuantificar el FSC y su baja
especificidad como guia de la terapéutica a seguir. Por
otro lado, las imagenes obtenidas a través de tomografia
computarizada estan registrandose como «tema candente»
en este area y, dentro de sus opciones, destaca la
TCP',

La TCP esta siendo ampliamente investigada como medio
diagnéstico precoz tanto a nivel de la LCP*? como del VSP

cerebral®, con resultados esperanzadores. La TCP puede
proporcionar varios parametros cuantitativos de la hemo-
dinamica cerebral incluyendo, el tiempo de transito medio
(TTM), el volumen sanguineo cerebral y el FSC. En la prac-
tica, la inspeccion visual de los mapas de la TCP puede
ser utilizada de manera fiable para evaluar la hipoperfusion
cerebral. Dichos mapas pueden mostrar una disminucion de
la perfusion en zonas con un minimo o ausencia de VSP obje-
tivable por angiografia, lo que permite el reconocimiento
del riesgo isquémico, que de otra manera pasarian desa-
percibidos. De hecho, los hallazgos obtenidos en diferentes
estudios con TCP parecen tener un mayor valor predictivo
que los obtenidos mediante TC angiografia®' o DTC>*, para el
diagndstico de lesion isquémica cerebral tardia en pacientes
con signos de deterioro clinico.

Dentro de las mediciones analizadas por la TCP, el TTM
ha sido identificado no solo como el parametro de perfu-
sion mas sensible a la hora de detectar VSP cerebral, sino
también como predictor independiente de mortalidad pre-
coz tras una HSA®. En cualquier caso, se adivina como un
parametro prometedor dentro de la fase de LCP tras la HSA,
para la deteccién temprana de aquellos pacientes con alto
riesgo de sufrir una mala evolucion clinica.

Marcadores biolagicos

Existe una extensa literatura centrada en el analisis de
biomarcadores dentro del contexto de distintas muestras
biologicas humanas y la HSA. Atendiendo al momento his-
torico, han sido empleadas diversas técnicas y perspectivas
tedricas. Cada enfoque, ha sido dado sobre la base de la
comprension teorica de datos como los mecanismos fisiopa-
toldgicos subyacentes en el desarrollo del VSP o la actual
LCP.

Técnicas como la microdialisis cerebral (MDC) y la proteo-
mica (PT) podrian ser (tiles en el estudio de la patogenia de
la LCP y el VSP tras una HSA.

La MDC, aunque con resultados contradictorios, se con-
sidera una herramienta prometedora para el seguimiento
de los pacientes que sufren una HSA. Se ha constatado que
las reducciones transitorias del FSC se correlacionan con la
elevacion extracelular del glutamato y el glicerol, mientras
la razon lactato/piruvato es solo sensible tras una hipo-
perfusion prolongada®. Los ROS, los metabolitos derivados
del NO, algunas citocinas y proteinas astrociticas, han sido
rescatados mediante microdialisis y propuestos como can-
didatos a biomarcador de VSP*’. El futuro éxito de la MDC
dependera en gran medida de la eleccion de los biomarca-
dores, su sensibilidad, especificidad y valor predictivo de
eventos neuroquimicos secundarios, asi como de la disponi-
bilidad de métodos practicos para el analisis quimico de los
marcadores individuales.

La PT permite una proyeccion simultanea y a gran
escala de todas las proteinas en una muestra bioldgica.
Esta técnica de deteccion avanzada también puede acce-
der a la recoleccion objetiva, no sesgada, de datos que
permitan la identificacion de biomarcadores y/o nuevas
dianas terapéuticas que pueden no ser intuitivamente vin-
culadas con alguno de los procesos fisiopatologicos de la
enfermedad.

Autores como Lad et al.’®, han revisado la evolucion
de los marcadores bioldgicos del VSP en el LCR. Segln su
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criterio podrian dividirse en tres categorias atendiendo a
su valor predictivo: a) marcadores de gran valor; b) mar-
cadores candidatos, y ¢) marcadores no candidatos. Dentro
de la categoria A encontrariamos: el TNF, el receptor solu-
ble de necrosis tumoral I, el receptor antagonista de la
IL-1 y las proteinas neurofilamentosas NFL y NfH. Dentro
de la categoria B: la apolipoproteina E, la F2-isoprostano,
la NADPH oxidasa y el complejo trombina-antitrombina Il
como marcadores del pronostico neurologico, mientras que
la E-selectina, el lactato y los productos de degradacion
de la alfa-ll espectrina lo serian para el pronodstico del
VSP. La categoria C contendria: la proteina glial S100B, el
factor de crecimiento plaquetario, la ICAM-1, la VCAM-1 y
la IL-8.

Neuromonitorizacion multimodal

Son cada vez mas los autores que afirman que la combi-
nacion de datos procedentes de distintas técnicas puede
proveer al clinico de mayor informacion, al ofrecer cada
uno de ellos una perspectiva diferente de la fisiologia y
del metabolismo cerebral. Este concepto, conocido como
«neuromonitorizacion multimodal» ha emergido como un
método prometedor dentro del territorio especifico de los
pacientes con HSA. Ejemplos de ello serian: el uso conjunto
de los sistemas de seguimiento convencionales (PIC, DTC,
etc.) con la evaluacion directa de marcadores bioquimicos
de MCD o la combinacion de técnicas avanzadas de segui-
miento cerebral y cardiovascular®.

Conclusiones

La LCP abre una nueva frontera en la investigacion de la
HSA, pudiendo ser un colaborador clave de la alta morbi-
mortalidad de esta patologia. Esta nueva puerta abierta ha
de promover esfuerzos colaborativos entre las neurociencias
basicas, la neurocirugia, la neurologia y el neurointensi-
vismo con el fin de permitir una prevencion mas efectiva
de las lesiones isquémicas secundarias derivadas de la
LCP.

Es probable que la LCP sea el resultado de una serie de
mecanismos fisiopatologicos relacionados entre si, con un
mismo resultado: la muerte celular. Esta pendiente saber
cual o cuales de estos factores son clave. Lo Unico claro es
que la investigacion esta avanzando de forma exponencial
y que, teniendo en cuenta el hecho de que la reversion del
VSP no parece mejorar los resultados clinicos, puede ser que
en el futuro, los tratamientos anti-LCP puedan proporcionar
una opcion terapéutica viable en los pacientes con HSA.

Conflictos de intereses

Los autores declaran que no hay ningln conflicto de interés.

Agradecimientos

Al Dr. Rafael Leon Lépez y a Noa Ledn Munoz, por su
inestimable apoyo.

Bibliografia

1.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

Bederson JB, Connolly Jr ES, Batjer HH, Dacey RG, Dion JE,
Diringer MN, et al. Guidelines for the management of aneurys-
mal subarachnoid hemorrhage: a statement for healthcare
professionals from a special writing group of the Stroke Council,
American Heart Association. Stroke. 2009;40:994—1025.

. Torbey MT. Neurocritical Care. En: Torbey MT, editor. Subarach-

noid hemorrhage. New York: Cambridge university press; 2010.
p. 167—84.

. Vajkoczy P, Meyer B, Weidauer S, Raabe A, Thome C, Ringel

F, et al. Clazosentan (AXV-034343), a selective endothelin a
receptor antagonist, in the prevention of cerebral vasospasm
following severe aneurysmal subarachnoid hemorrhage: Results
of a randomized, double-blind, placebo-controlled, multicenter
phase lla study. J Neurosurg. 2005;103:9—17.

. Alaraj A, Charbel FT, Amin-Hanjani S. Peri-operative measures

for treatment and prevention of cerebral vasospasm following
subarachnoid hemorrhage. Neurol Res. 2009;31:651—9.

. Wilkins RH, Alexander JA, Odom GL. Intracranial arterial spasm:

a clinical analysis. J Neurosurg. 1968;29:121—34.

. Pluta RM, Hansen-Schwartz J, Dreier J, Vajkoczy P, Macdonald

RL, Nishizawa S, et al. Cerebral vasospasm following subarach-
noid hemorrhage: time for a new world of thought. Neurol Res.
2009;31:151-8.

. Lauritzen M, Dreier JP, Fabricius M, Hartings JA, Graf R, Strong

AJ. Clinical relevance of cortical spreading depression in neuro-
logical disorders: migraine, malignant stroke, subarachnoid and
intracranial hemorrhage, and traumatic brain injury. J Cereb
Blood Flow Metab. 2011;31:17—35.

. Cahill J, Calvert JW, Zhang JH. Mechanisms of early brain injury

after subarachnoid hemorrhage. J Cereb Blood Flow Metab.
2006;26:1341-53.

. Cheng G, Wei L, Zhin-Dan S. Atorvastatin ameliorates cerebral

vasospasm and early brain injury after subarachnoid hemorr-
hage and inhibits caspase-dependent apoptosis pathway. BMC
Neurosci. 2009;10:7.

Ayer RE, Sugawara T, Zhang JH. Effects of melatonin in early
brain injury following subarachnoid hemorrhage. Acta Neurochir
Suppl. 2008;102:327—-30.

Ostrowski RP, Colohan AR, Zhang JH. Neuroprotective effect of
hyperbaric oxygen in a rat model of subarachnoid hemorrhage.
Acta Neurochir Suppl. 2006;96:188—93.

Kapp J, Mahaley Jr MS, Odom GL. Cerebral arterial spasm.
Experimental evaluation of mechanical and humoral factors in
pathogenesis. J Neurosurg. 1968;29:339—49.

Grote E, Hassler W. The critical first minutes after subarachnoid
hemorrhage. Neuro-Surgery. 1988;22:654—61.

Hayashi T, Suzuki A, Hatazawa J, Kanno |, Shirane R,
Yoshimoto T, et al. Cerebral circulation and metabolism in the
acute stage of subarachnoid hemorrhage. J Neurosurg. 2000;93:
1014-8.

Cahill J, Zhang JH. Subarachnoid hemorrhage is it time for a
new direction? Stroke. 2009;40(3 Suppl):S86—7.

Heuer GG, Smith MJ, Elliott JP, Winn HR, LeRoux PD. Relations-
hip between intra-cranial pressure and other clinical variables
in patients with aneurysmal subarachnoid hemorrhage. J Neu-
rosurg. 2004;101:408—16.

Jackowski A, Crockard A, Burnstack G, Russel R, Kristek F. The
time course of in-tracranial pathophysiological changes follo-
wing experimental subarachnoid hemorrhage in the rat. J Cereb
Blood Flow Metab. 1990;10:835—9.

Rasmussen G, Hauerberg J, Waldemar G, Gjerris F, Juhler M.
Cerebral blood flow autoregulation in experimental subarach-
noid haemorrhage in rat. Acta Neurochir. 1992;119:128-33.
Stein SC, Levine JM, Nagpal S, LeRoux PD. Vasospasm as the
sole cause of cerebral ischemia: how strong is the evidence?
Neurosurg focus. 2006;21:E2.


http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0005
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0010
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0015
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0020
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0025
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0030
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0035
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0040
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0045
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0050
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0055
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0060
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0065
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0070
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0075
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0080
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0085
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0090
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0095

Del vasoespasmo a la lesion cerebral precoz: una nueva frontera en la investigacion de la hemorragia subaracnoidea

315

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

UhLE, Lehmberg J, Steiger HJ, Messmer K. Intraoperative detec-
tion of early microvasospasm in patients with subarachnoid
hemorrhage by using orthogonal polarization spectral imaging.
Neurosurgery. 2003;52:1307—15.

Sehba FA, Friedrich V. Early micro vascular changes after
subarachnoid hemorrhage. Acta Neurochir Suppl. 2011;110(Pt
1):49-55.

Kolias AG, Sen J, Bell IA. Pathogenesis of cerebral vasos-
pasm following aneurysmal subarachnoid hemorrhage: puta-
tive mechanisms and novel approaches. J Neurosc Res.
2009;87:1—11.

Komotar RJ, Zacharia BE, Valhora R, Mocco J, Connolly Jr ES.
Advances in vasospasm treatment and prevention. J Neurol Sci.
2007;261:134—42.

Friedrich V, Flores R, Muller A, Sehba FA. Luminal plate-
let aggregates in functional deficits in parenchymal ves-
sels after subarachnoid hemorrhage. Brain Res. 2010;1354:
179-87.

Sehba FA, Mustafa G, Friedrich V, Bederson JB. Acute microvas-
cular platelet aggregation after subarachnoid haemorrhage. J
Neurosur. 2005;102:1094—100.

Ayer RE, Zhang JH. Oxidative stress in subarachnoid haemorr-
hage: significance in acute brain injury and vasospasm. Acta
Neurochir Suppl. 2008;104:33—41.

Ayer RE, Zhang JH. Connecting the early brain injury of aneurys-
mal subarachnoid hemorrhage to clinical practice. Turkish
Neurosurgery. 2010;20:159—66.

Figueroa S, Oset-Gasque MJ, Arce C, Martinez-Honduvilla CJ,
Gonzalez MP. Mitochondrial involvement in nitric oxide induced
cellular death in cortical neurons in culture. J Neurosci Res.
2006;83:441-9.

Imperatore C, Germano A, D‘Avella D, Tomasello F, Costa G.
Effects of the radical scavenger AVS on behavioral and BBB
changes after experimental subarachnoid hemorrhage. Life Sci.
2000;66:779—-90.

Sheba FA, Bederson JB. Nitric oxide in early brain injury after
subarachonid hemorrhage. Acta Neurochir Suppl. 2011;110(Pt
1):99—103.

Sehba FA, Pluta RM, Zhang JH. Metamorphosis of Subarachnoid
Hemorrhage Re-search: from Delayed Vasospasm to Early Brain
Injury. Mol Neurobiol. 2011;43:27—40.

Fassbender K, Hodapp B, Rossol S, Bertsch T, Schmeck J, Schutt
S, et al. Endo-thelin-1 in subarachnoid hemorrhage: an acute-
phase reactant produced by cerebrospinal fluid leukocytes.
Stroke. 2000;31:2971-5.

Kastner S, Oertel MF, Scharbrodt W, Krause M, Borker DK,
Deinsberger W. Endotelin-1 in plasma, cisternal CSF and micro-
dialysate following aneurysmal SAH. Acta Neurochir (Wien).
2005;147:1271-9.

Thampatty BP, Sherwood PR, Gallek MJ, Crago EA, Ren D, Hricik
AJ, et al. Role of Endothelin-1 in Human Aneurysmal Subara-
chnoid Hemorrhage: Associations with Vasospasm and Delayed
Cerebral Ischemia. Neurocrit Care. 2011;15:19—-27.

Shin HK, Dunn AK, Jones PB, Boas DA, Moskowitz MA, Ayata
C. Vasoconstrictive neurovascular coupling during focal ische-
mic depolarizations. J Cereb Blood Flow Metab. 2006;26:
1018—-30.

Jorks D, Major S, Oliveira-Ferreira Al, Kleeberg J, Dreier JP.
Endotelin-1(1-31) induces spreading depolarization in rats. Acta
Neurochir Suppl. 2011;110(Pt 1):111-7.

Petzold GC, Einhaulp KM, Dirnagl U, Dreier JP. Ischemia
triggered by spreading neuronal activation is induced by Endo-
telin.1 and Hemoglobin in the subarachnoid space. Ann Neurol.
2003;54:591-8.

Dreier JP, Woitzik J, Fabricius M, Bathia R, Major S, Drenckhahn
C, et al. Delayed ischaemic neurological deficits after subara-
chnoid haemorrhage are associated with clusters of spreading
depolarizations. Brain. 2006;129:3224—37.

39.

141.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Dreier JP, Major S, Manning A, Woitzik J, Drenckhahn C, Stein-
brink J, et al., for the COSBID study group. Cortical spreading
ischaemia is a novel process involved in ischaemic damage in
patients with aneurysmal subarachnoid haemorrhage. Brain.
2009;132:1866—81.

. Dorthout Mess SM, MASH-I1I study group. Magnesium in aneurys-

mal subarachnoid hemorrhage (MASH Il) phase ill clinical trial
MASH-II study group. Stroke. 2008;3:63—5.

Wu CT, Wen LL, Wong CS, Tsai SY, Chan SM, Yeh CC, et al.
Temporal changes in glutamate, glutamate transporters, basilar
arteries wall thickness, and neuronal variability in an experi-
mental rat model of subarachnoid hemorrhage. Anesth Analg.
2011;112:666—73.

Ostrowski RP, Colohan AR, Zhang JH. Molecular mechanisms of
early brain injury after subarachnoid hemorrhage. Neurol Res.
2006;28:399—414.

Hasegawa Y, Suzuki H, Sozen T, Altay O, Zhang JH. Apop-
tic mechanisms for neuronal cells in early brain injury after
subarachnoid hemorrhage. Acta Neurochir Suppl. 2011;110(Pt
1):43-8.

Kreiter KT, Copeland D, Bernardini GL, Bates JE, Peery S,
Claassen J, et al. Predictors of cognitive dysfunction after sub-
arachnoid hemorrhage. Stroke. 2002;33:200—8.

Hara A, Yoshimi N, Mori H. Evidence for apoptosis in human
intracranial aneurysms. Neurol Res. 1998;20:127—-30.

Kondo S, Hashimoto N, Kikuchi H, Hazama F, Nagata |, Kataoka
H. Apoptosis of medial smooth muscle cells in the development
of saccular cerebral aneurysms in rats. Stroke. 1998;29:181-9.
Chen F, Wang X, Wu B. Neuromaging research on cerebrovas-
cular spasm and its current progress. Acta Neurochir Suppl.
2011;110(Pt 2):233—7.

Cooke D, Koppula B, Seiler D, Rajendran J, Hallam D, Ghodke
B, et al. Semiquantitative software SPECT analysis in aneurys-
mal subarachnoid hemorrhage-related vasospasm. Nucl Med
Commun. 2010;31:53—8.

Schubert GA, Seiz M, Hegewald AA, Manville J, Thomé C.
Acute hypoperfusion inmediately after subarachnoid hemorr-
hage: a xenon contrast-enhanced CT study. J Neurotrauma.
2009;26:2225-31.

Dankbaar JW, De Rooij NK, Velthuis BK, Frijns C, Rinkel G, Van
der Schaaf IC. Diagnosing delayed cerebral ischemia with dif-
ferent CT modalities in patients with subarachnoid hemorrhage
with clinical deterioration. Stroke. 2009;40:3493—8.

Sanelli PC, Jou A, Gold R, Reichman M, Greenberg E, John M,
et al. Using CT perfusion during the early baseline period in
aneurysmal subarachnoid hemorrhage to assess for develop-
ment of vasospasm. Neuroradiology. 2011;53:425—34.
Dankbaar JW, De Rooij NK, Rijsdijk M, Velthuis BK, Frijns CJ,
Rinkel GJ, et al. Diagnostic threshold values of cerebral perfu-
sion measured with computed tomography for delayed cerebral
ischemia after aneurysmal subarachnoid hemorrhage. Stroke.
2010;41:1927—-32.

Pham M, Johnson A, Bartsch AJ, Lindner C, Miillges W, Roosen
K, et al. CT perfusion predicts secondary cerebral infarc-
tion after aneurysmal subarachnoid hemorrhage. Neurology.
2007;69:762—5.

Laslo AM, Eastwood JD, Pakkiri P, Chen F, Lee TY. CT perfusion-
derived mean transit time predicts early mortality and delayed
vasospasm after experimental subarachnoid hemorrhage. Am J
Neuroradiol. 2008;29:79—85.

Rodriguez Garcia PL, Rodriguez Pupo LR, Rodriguez Garcia
D. Diagnéstico de la isquemia cerebral tardia y el vasos-
pasmo cerebral en la hemorragia subaracnoidea. Neurologia.
2010;25:322-30.

Kolias AG, Sen J, Belli A. Pathogenesis of cerebral vasos-
pasm following aneurysmal subarachnoid hemorrhage: puta-
tive mechanisms and novel approaches. J Neurosc Res.
2009;87:1—11.


http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0100
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0105
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0110
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0115
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0120
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0125
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0130
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0135
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0140
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0145
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0150
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0155
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0160
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0165
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0170
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0175
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0180
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0185
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0190
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0195
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0200
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0205
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0210
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0215
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0220
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0225
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0230
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0235
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0240
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0245
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0250
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0255
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0260
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0265
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0270
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0275
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280

316

N.M. Munoz-Guillén et al

57.

58.

Lad SP, Hegen H, Gupta G, Deisenhammer F, Steinberg GK. Pro-
teomic biomarker discovery in cerebrospinal fluid for cerebral
vasospasm following subarachnoid hemorrhage. J Stroke Cere-
brovasc Dis. 2012;21:30—41.

Helbok R, Madineni RC, Schmidt MJ, Kurtz P, Fernandez
L, Ko SB, et al. Intracerebral Monitoring of Silent Infarcts

59.

After Subarachnoid Hemorrhage. Neurocrit Care. 2011;14:
162—7.

Helbok R, Beer R, Chemelli A, Sohm F, Broessner G, Lackner P,
et al. Multimodal Neuromonitoring in a Patient with Aneurysmal
Subarachnoid Hemorrhage Associated with Aortic Coarctation.
Neurocrit Care. 2011;14:433—7.


http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0280
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0285
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0290
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295
http://refhub.elsevier.com/S0213-4853(11)00446-4/sbref0295

	Del vasoespasmo a la lesión cerebral precoz: una nueva frontera en la investigación de la hemorragia subaracnoidea
	Introducción
	Desarrollo
	La lesión cerebral precoz y sus mecanismos fisiopatológicos
	Autorregulación y microcirculación
	Inflamación
	Microtrombosis
	Estrés oxidativo
	Óxido nítrico
	Endotelina
	Despolarización cortical propagada
	Hiponatremia e hipomagnesemia
	Glutamato
	Apoptosis celular

	Opciones diagnósticas
	Técnicas de neuroimagen
	Marcadores biológicos
	Neuromonitorización multimodal


	Conclusiones
	Conflictos de intereses
	Agradecimientos
	Bibliografía


