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Introduccion

La estenosis adrtica es una valvulopatia frecuente en nues-
tro medio que afecta aproximadamente al 2-7% de los pacientes
mayores de 65 afios! y que presenta una alta morbimortalidad. La
prevalencia de esta enfermedad aumenta a medida que envejece la
poblacién, siendo por tanto pacientes con mayores comorbilidades
que contraindican en muchas ocasiones una cirugia de recambio
valvular convencional.

Asi, a la propia edad avanzada se pueden sumar situacio-
nes como: marcada calcificacién aértica, disfuncién ventricular
izquierda grave, hipertensién pulmonar, enfermedad renal o hepa-
tica, accidentes cerebrovasculares previos e incluso radioterapia
toracica. En estos pacientes con alto riesgo quirdrgico, el implante
valvular aértico transcatéter (TAVI) se postula como un método
alternativo para tratar a pacientes seleccionados?3.

En este sentido en el ensayo PARTNER, que incluyé a 699 pacien-
tes con estenosis adrtica grave, mostré que el TAVI tuvo mejores
resultados que el tratamiento médico y no hubo diferencias al afio
de seguimiento entre el TAVI y la cirugia de sustituciéon valvular en
pacientes con un alto riesgo quirdrgico en los resultados de mor-
talidad total (24,2% vs. 26,8%; p = 0,44) o mortalidad cardiovascular
(14,3% vs. 13%; p=0,63)*. Actualmente, tanto las guias americanas
como europeas de valvulopatias recomiendan el TAVI a pacientes
con indicacién de recambio valvular aértico que presentan un alto
riesgo quirtrgico y una expectativa de supervivencia superior de
12 meses posterior al implante percutaneo, con una clase de reco-
mendacién 1>6. Disponemos de 2 tipos de prétesis TAVI que se
utilizan en la practica clinica: la valvula con sistema autoexpandible
CoreValve ReValving (Medtronic, Minneapolis, EE. UU.) y la valvula
de balén expandible Edwards Sapiens (Edwars Lifesciences, Irvine,
EE. UU.) (fig. 1).

La tomografia computarizada multidetector (TCMD) se ha con-
vertido en una herramienta indispensable en la valoraciéon de
pacientes candidatos aimplante TAVI, especialmente utilizado para
la valoracién de la medida del anillo aértico’?, aunque también en
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la valoracién del resto del trayecto aértico y sobre todo del acceso
vascular femoral.

El acceso transfemoral puede ser considerado el menos invasivo
y el TCMD permite realizar una angiografia femoral no invasiva y
una valoracién tridimensional del sector ileofemoral. Su correcta
valoracién puede limitar las complicaciones vasculares, plantear
vias de acceso alternativas como la transaxilar o transapical e
incluso excluir a pacientes candidatos a esta técnica de recambio
valvular percutaneo'©.

Protocolo de adquisicion

La realizacién de un TCMD en la evaluacién para TAVI debe
incluir la raiz aértica, aorta, iliacas y arterias femorales comunes.

La adquisicién de las imagenes para el analisis de la raiz adrtica
debe realizarse de manera sincronizada con el electrocardiograma
para evitar artefactos de movimiento, preferentemente de manera
prospectiva para disminuir la dosis de radiacién, pero optando por
una sincronizacién retrospectiva en los casos de fibrilacién auri-
cular o frecuencias cardiacas elevadas''. En caso de pacientes con
estenosis adrtica grave, es importante titular la dosis de betablo-
queante por via oral o calcioantagonista no dihidropiridinico hasta
conseguir frecuencias cardiacas en torno a 60 latidos por minuto
en reposo para disminuir los artefactos y mejorar la calidad de las
imagenes.

El volumen de contraste yodado se adaptara al peso del paciente
y el protocolo de adquisicién empleado utilizando una concentra-
cién minima de yodo de 350 mg/ml.

Asi mismo en funcién del protocolo y el tipo de escaner
empleado se puede optar por hacer el estudio completo de la aorta
y accesos femorales con los aparatos de TCMD mas modernos o
separar los estudios en 2 partes con los mds antiguos, adquiriendo
primero la aorta toracica con sincronismo cardiaco y en un segundo
tiempo la aorta abdominal y las arterias iliacas y femorales sin
necesidad de sincronizacion.

Valoracion y medicion del anillo adrtico

El anillo aértico presenta un configuracién oval’ (de trébol a
nivel de los senos y circular a nivel de la unién sinotubular) y su
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Figura 1. a) Valvula CoreValve (Medtronic) formado por un stent autoexpandible de nitinol que tiene en su interior 3 velos de pericardio porcino. b) Valvula de balén
expandible Edwards Sapiens montada en el interior de un stent metalico de cobalto y constituida por 3 velos de pericardio bovino. A diferencia de la CoreValve, la valvula
Edwars Sapiens se pliega sobre un balén y se implanta mediante un mecanismo de expansién por inflado de balén.

Figura 2. Imagen con contraste de TCMD de paciente con estenosis aértica grave. Planco coronal (a) y sagital (b) del tracto de salida de ventriculo izquierdo, porcién sinusal
y aorta ascendente. c) Imagen de la raiz aértica a nivel de los senos de Valsalva. d) Anillo de la valvula adrtica donde se realizaran las medidas necesarias para la seleccién del

tamariio de la prétesis percutanea aértica.

evaluacién por las técnicas de imagen bidimensional como son
la ecocardiografia transtoracica y transesofagica es limitada, mos-
trando usualmente el didmetro mas pequefio del tracto de salida del
ventriculo izquierdo y el anillo aértico. La posibilidad que ofrece la
TCMD para la reconstruccién tridimensional del anillo hace que sus
medidas sean consideradas hoy dia el patrén oro de referencia por
su reproducibilidad, fiabilidad y aplicabilidad'> 13,

Un correcto estudio del anillo previo al implante TAVI evitara
complicaciones como la regurgitacién aértica paravalvular (predic-
tor de eventos en el seguimiento), embolizacién distal de la valvula,
mismatch de la prétesis, oclusién de las arterias coronarias o incluso
una rotura del anillo'3.

La medicién del anillo aértico por TCMD requiere la manipula-
ciény el posprocesado de las imagenes hasta conseguir una imagen
que se corresponda con el anillo basal de la valvula aértica, que
se define por el nivel situado inmediatamente por debajo de los
3 puntos de insercién mas bajos de las ctspides aérticas (fig. 2).

Estas medidas necesarias para la seleccién del tamafio adecuado
de la proétesis, incluyen (fig. 3):

- Medicion del diametro mayor (Dmayor) y menor (Dmenor) del anillo
aértico para el calculo del diametro medio (D) que se obtiene
promediando los 2 valores (D = [Dmayor * Dmenor]/2).

- Medicién del perimetro del anillo aértico.

- Planimetria del drea anillo aértico.

Para la valvula Edwards Sapien (Edwards Lifesciences), el anillo
debe medir entre 18 -25 mm, mientras que para la valvula Core-
Valve (Medtronic) el anillo debe medir entre 20-27 mm'!.

En la siguiente tabla 1 se muestran las recomendaciones del
fabricante para la medicién por TCMD de la Medtronic CoreValve
autoexplandible.

Figura 3. Dimensiones del anillo aértico en TCMD. Se presentan las 3 medidas diferentes determinadas en el anillo aértico de un paciente en el estudio previo al implante
de una vélvula TAVI: didmetro mayor y menor, perimetro y planimetria del area del anillo aértico.
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Tabla 1
Recomendaciones del fabricante del tipo de prétesis Medtronic CoreValve autoex-
plandible segiin las mediciones del anillo aértico por TCMD

Didmetro Perimetro, Area, mm?
medio, mm mm
Medtronic CoreValve 23 mm 18-20 56,5-62,8 254-314
Medtronic CoreValve 26 mm 20-23 62,8-72,3 314-415
Medtronic CoreValve 29 mm 23-27 72,3-84,8 415-572
Medtronic CoreValve 31 mm 26-29 81,7-91,1 530-660

Figura 4. Planco coronal con contraste del TCMD de la raiz aértica y la aorta ascen-
dente en el que se realiza medicién de la distancia desde el plano del anillo aértico
hasta el origen del ostium del tronco comin izquierdo (14,8 mm) y ostium arteria
coronaria derecha (14,1 mm).

Valoracion del calcio a nivel de anillo aértico y plano
valvular

La TCMD es la técnica de imagen de eleccion para la deteccion
y la cuantificacién de calcio. El grado de calcificacion de los velos
aérticos valorado enla TCMD previo al implante se correlaciona sig-
nificativamente con el riesgo de complicaciones durante el TAVI. La
fuga paravalvulvar se ve favorecida por el incorrecto despliegue de
la prétesis contra la pared aértica en presencia de calcio, incluso
tras el inflado o balonizacién de la prétesis. Un estudio publicado
por Leber et al.'* que evalué la presencia de calcio valvular en
68 pacientes previo al implante de la prétesis CoreValve, demos-
tr6 que los pacientes que presentaron un score>750 unidades
de Agatston tuvieron una supervivencia al afio significativamente
menor que los pacientes con un score <750 unidades de Agatston
(58% vs. 98%; p = 0,05), ademas de que la presencia de calcio aér-
tico se asoci6 a la mejoria de la clase funcional de la New York Heart
Association después del implante del TAVI. Esto Gltimo se explica-
ria por una significativa mejoria en el gradiente transvalvular tras
el implante de la prétesis en valvulas mas estendticas. En definitiva,
los autores concluyeron que el grado de calcificacién adrtica se aso-
ci6 a la presencia de regurgitacion aértica, complicaciones durante
el procedimiento, aumento de la mortalidad al afio y mejoria de la
clase funcional tras el TAVI.

Valoracién de las arterias coronarias

La distancia del plano aértico origen de ambas arterias corona-
rias es una medida relevante en el estudio preimplantacién de la
prétesis percutanea aértica. A diferencia de lo que ocurre durante
el reemplazo quirdrgico valvular aértico en el cual las valvas son
reseccionadas, durante el TAVI las valvas nativas son desplazadas y
aplastadas por la prétesis, pudiendo ocasionar complicaciones tan

graves como una oclusién coronaria o lesién de la raiz aértica'?,
asi como el riesgo de obstruccion del flujo coronario por el propio
stent de la valvula aértica'®.

Se indican valores de distancia minimos de 10-14 mm entre el
origen de las arterias coronarias y la insercién de las valvas para
evitar complicaciones en el implante de ambas prétesis'” (fig. 4). La
prétesis CoreValve presenta menos complicaciones en este aspecto
que la Edwars Sapien. Un estudio que evalué el anillo aértico y el
origen de las arterias coronarias de 400 pacientes mediante TCMD
observé que durante el TAVI, la intervencién percutanea sobre las
arterias coronarias ocurria con mas frecuencia en los casos situados
a una distancia < 10 mm del anillo, ocasionado por una obstruccién
del flujo coronario que origina el stent de la protesis TAVI'®, La
obstruccién de las arterias coronarias se puede evitar con el paso
de una guia a través de las arterias coronarias previa al TAVI en
pacientes con alto riesgo.

Valoracion de la posicion del plano de implantacién

Durante laimplantacién de la prétesis percutanea adrtica puede
ser necesaria larealizacién de multiples proyecciones angiograficas
hasta encontrar un plano en el que todas las ctispides de los senos de
Valsalva queden alineadas perpendicularmente en el mismo plano.

La mayoria de los operadores prefieren una proyeccién en la que
la ciispide coronaria derecha es central, mientras que la no coro-
nariana e izquierda estan situadas simétricamente a cada lado'?
(fig. 5).

Diversos estudios han demostrado que el TCMD predice correc-
tamente la proyeccion angiografica perpendicular al plano valvular
adrtico, que ayuda a guiar el proceso y correcto posicionamiento de
la prétesis percutanea aértica'’-2%, reduciendo asi la dosis de con-
traste utilizado, la dosis de radiacién y el tiempo de procedimiento
(fig. 5).

Es importante conocer que si uno de los senos se encuentra
incorrectamente alineado existe un alto riesgo de malposiciona-
miento, embolizacién y complicaciones periprocedimiento.

Debe tenerse en cuenta que si el paciente se coloca de manera
diferente durante la adquisiciéon de la TCMD y el procedimiento
(p. ej., adquisicién en dectbito supino, pero luego el paciente
requiere estar girado hacia su derecha porque el acceso es tran-
sapical), se deben realizar correcciones, ya que habra variaciones al
cambiar la orientacién del paciente.

Valoracién del acceso vascular transfemoral

Las complicaciones vasculares son la mayor causa de mobilidad
y mortalidad durante el implante TAVIZ!,

Elacceso vascular transfemoral es considerado el acceso de elec-
cién por ser el menos invasivo y accesible, asi como la via de acceso
mas conocida y frecuentemente utilizada por los cardiélogos inter-
vencionistas.

Las arterias ileofemorales son lo suficientemente grandes en
la mayoria de los pacientes evaluados para TAVI y en ausen-
cia de enfermedad arteroesclerosa la arteria es muy moldeable.
Sin embargo, en presencia de arteriosclerosis moderada o grave,
el tamafio de la vaina externa de los catéteres utilizados
para el implante del TAVI no debe superar el didmetro minimo de
la arteria'®. EI TCMD es una herramienta que mediante la angio-
grafia no invasiva permite valorar el acceso transfemoral utilizado
en el TAVI evaluando el tamafio del vaso, la presencia de cal-
cio, el diametro luminal minimo, la carga de placa e identifica
tortuosidades y placas de ateromas complejas con alto riesgo de
disecciéon’?.

Usualmente los catéteres empleados para el implante TAVItiene
un tamafio que fluctia entre 6-8 mm (18-24 F), dependiendo del
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5 LAD 4 CRA

Figura 5. Ejemplo de paciente varén de 83 afios con estenosis aértica grave en el que se muestra en el plano angiografico (5 LAO 4 CRA) determinado por TCMD en el que los
senos se encuentran alineados. Obsérvese que el tridngulo que une los 3 senos se muestra en una tnica linea indicando que todos los senos se encuentran en el mismo plano.
Se muestra también la proyeccién angiografica en la que se muestran los 3 senos coronarios alineados. El punto central, el seno coronario derecho, el mas a la izquierda de
la imagen, el seno no coronariano y el punto mas situado a la derecha de la imagen, el seno coronario izquierdo.

Figura 6. Reconstruccién tridimensional de la angiografia vascular arterial de MMII por TCMD a nivel ileofemoral. Se observa la presencia de abundante arterioesclerosis,
con presencia de estenosis y dilataciones aneurismadticas posteriores a las estenosis.

0 (i)

Figura 7. Paciente en el que se ha evaluado la arteria subclavia izquierda como alternativa de acceso vascular para el implante de valvula TAV], en el que se observa un
diametro minimo de 6,0 x 7,1 mm.
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tamafio de la prétesis. Actualmente, se disponen de catéteres de
menor tamafio (14 F), que permiten tratar a pacientes con arte-
rias femorales con didmetros menores de 6 mm que hasta ahora no
podian beneficiarse de este acceso vascular.

Las complicaciones vasculares ocurren con mas frecuencia a
nivel ileofemoral que en la propia aorta (1%)?! e incluyen: diseccién
y/o rotura ileofemoral, infeccién en el punto de acceso, seudoa-
neurisma o sangrado en el zona de puncién arterial, estenosis,
trombosis o incluso fallo del dispositivo de cierre percutaneo
utilizado durante el TAVI. La presencia de estas complicaciones
vasculares se asocia a mayor morbimortalidad, mayor estancia hos-
pitalaria y mayores costes, por tanto, es importante identificar e
incluso excluir aquellos pacientes de mayor riesgo de presentarlas
(fig. 6).

Otros accesos vasculares

Otras opciones menos usadas con la transapical (actualmente
utilizado principalmente con el Edwards Sapiens, Sapiens XT, y la
préxima generacion de valvulas) y la aértica directa, transaxilar, o
el acceso por arteria subclavia (principalmente para la Medtronic
CoreValve)?2,

En el caso de que el acceso elegido sea el transaxilar o la
arteria subclavia, en ausencia de calcio el didmetro minimo de
la arteria debe ser de al menos 6 mm para catéteres de 18 F. En
pacientes que ademas presenten un injerto de arteria mamaria, el
diametro minimo de la arteria debe ser de 7,5 mm para permitir
el flujo durante la introduccién del catéter (fig. 7).

Otro posible acceso vascular es el transcarotideo. A pesar de que
este acceso es muy accesible a través de una pequeifia incisiéon en el
cuello, actualmente su experiencia es muy limitada. En una serie de
12 casos se emple6 la via transcarotidea con éxito, no hubo ninguna
muerte, pero un paciente presenté un accidente cerebrovascular?>.

Resonancia magnética

La resonancia magnética (RM) es una técnica mas compleja,
requiere mds tiempo y mayor colaboracién del paciente, por lo que
hasta el momento ha sido mucho menos usada que el TCMD para la
valoracién preimplantacién de valvula TAVI. A diferencia del TCMD,
la RM presenta la ventaja de no utilizar radiaciones ionizantes y de
poder ser utilizada en pacientes con insuficiencia renal avanzada.
Algunos estudios apuntan que la RM presenta, al igual que el TCMD,
una buena reproducibilidad en la valoracién del anillo aértico?#2>.

La angiografia con RM es una técnica sensible para detectar
estenosis arteriales > 50% y podria surgir como una alternativa
prometedora para el estudio del acceso vascular transfemoral en
pacientes con insuficiencia renal, aunque esta técnica tiene la
desventaja frente a la TCMD de presentar una menor resolucién
espacial y la imposibilidad de detectar calcio parietal a nivel de las
arterias.

Financiacion
Ninguna.

Conlflicto de intereses
Ninguno.

Bibliografia

1. Iung B, Baron G, Butchart EG, Delahaye F, Gohlke-Barwolf C, Levang OW, et al.
A prospective survey of patients with valvular heart disease in Europe: The Euro
Heart Survey on Valvular Heart Disease. Eur Heart J. 2003;24:1231-43.

2. Grube E, Schuler G, Buellesfeld L, Gerckens U, Linke A, Wenaweser P, et al.
Percutaneous aortic valve replacement for severe aortic stenosis in high-risk

12.

13.

14.

16.

17.

20.

21.

22.

23.

24,

25.

patients using the second- and current third-generation self-expanding Core-
Valve prosthesis: Device success and 30-day clinical outcome. ] Am Coll Cardiol.
2007;50:69-76.

. Webb ]G, Pasupati S, Humphries K, Thompson C, Altwegg L, Moss R, et al. Per-

cutaneous transarterial aortic valve replacement in selected highrisk patients
with aortic stenosis. Circulation. 2007;116:755-63.

. Leon MB, Smith CR, Mack M, Miller DC, Moses JW, Svensson LG, et al. Transcathe-

ter aortic-valve implantationfor aortic stenosis in patients who cannot undergo
surgery. N Engl ] Med. 2010;363:1597-607.

. Nishimura RA, Otto CM, Bonow Ro, Carabello BA, Erwin JP 3rd, Guyton RA,

et al. 2014 AHA/ACC Valvular Heart Disease Guideline. ] Am Coll Cardiol.
2014;63:2438-2488.

. Vahanian A, Alfieri O, Andreotti F, Antunes M], Barén-Esquivias G, Baumgart-

ner H, et al. Guidelines on the management of valvular heart disease (version
2012): the Joint Task Force on the Management of Valvular Heart Disease of the
European Society of Cardiology (ESC) and the European Association fo Cardio-
Thoracic Surgery (EACTS). Eur Heart J. 2012;33:2451-96.

. Tops LF, Wood DA, Delgado V, Schuijf JD, Mayo JR, Pasupati S, et al. Nonin-

vasive evaluation of the aortic root with multislice computed tomography.
Implications for transcatheter aortic valve replacement. ] Am Coll Cardiol Img.
2008;1:321-30.

. Lehmkuhl L, Foldyna B, Haensig M, von Aspern K, Liicke C, Andres C, et al. Role

of preprocedural computed tomography in transcatheter aortic valve implanta-
tion. Rofo. 2013;185:941-9.

. Zamorano JL, Gongalves A, Lang R. Imaging to select and guide transcatheter

aortic valve implantation. Eur Heart J. 2014;35:1578-87.

. Toggweller S, Leipsic ], Binder RK, Freeman M, Barbanti M, Heijmen RH, et al.

Management of vascular access in transcatheter aortic valve replacement: Part
1: Basic anatomy, imaging, sheaths, wires, and access routes. ] Am Coll Cardiol
Cardiovasc Interv. 2013;6:643-53.

. Leipsic ], Gurvithc R, LaBountry TM, Min JK, Wood D, Johnson M, et al. Multidec-

tor computd tomography in transcatheter aortic valve implantation. ] Am Coll
Cardiol Cardiovasc Imaging. 2011;4:416-29.

Achenbach S, Delgado V, Hausleiter ], Schoenhagen P, Min K, Leipsic JA. SCCT
expert consensus document on computed tomography imaging before transcat-
heter aortic valve implantation (TAVI)/transcatheter aortic valve replacement
(TAVR). ] Cardiovas Comput Tomogr. 2012;6:366-80.

Gurvitch R, Webb ]G, Yuan R, Johnson M, Hague C, Willson AB. Aortic annulus
diameter determination by multidetector computed tomography: Reproducibi-
lity, applicability, and implications for transcatheter aortic valve implantation.
J Am Coll Cardiol Cardiovasc Interv. 2011;4:1235-45.

Leber AW, Kasel M, Ischinger T, Ebersberger UH, Antoni D, Schmidt M, et al. Aortic
valve calcium score as a predictor for outcome after TAVI using the CoreValve
revalving system. Int ] Cardiol. 2013;166:652-7.

. Salgado RA, Leipsic JA, Shivalkar B, Ardies L, van Herck PL, Op de Beeck BJ, et al.

Preprocedural CT evaluation of transcatheter aortic valve replacement: What
the radiologist needs to know. Radiographics. 2014;34:1491-514.

Tatsuishi W, Nakano K, Kubota S, Asano R, Kataoka G. Identification of coronary
artery orifice to prevent coronary complications in bioprosthetic and transcat-
heter aortic valve replacement. Circ J. 2015;79(25):2157-61.

Gurvitch R, Wood DA, Leipsic ], Tay E, Johnson M, Ye ], et al. Multislice compu-
ted tomography for prediction of optimal angiographic deployment projections
during transcatheter aortic valve implantation. ] Am Coll Cardiol Cardiovasc
Interv. 2010;3:1157-65.

. Ng AC, Delgado V, van der Kley F, Shanks M, van de Veire NR, Bertini M, et al.

Comparison of aortic root dimensions and geometries before and after trans-
catheter aortic valve implantation by 2- and 3-dimensional transesophageal
echocardiography and multislice computed tomography. Circ Cardiovasc Ima-
ging. 2010;3:94-102.

. Wood DA, Tops LF, Mayo JR, Pasupati S, Schalij MJ, Humphries K, et al. Role of

multislice computed tomography in transcatheter aortic valve replacement. Am
] Cardiol. 2009;103:1295-301.

Kurra V, Kapadia SR, Tuzcu EM, Halliburton SS, Svensson L, Roselli EE, et al.
Pre-procedural imaging of aortic root orientation and dimensions: Comparison
between X-ray angiographic planar imaging and 3-dimensional multidetec-
tor row computed tomography. ] Am Coll Cardiol Cardiovasc Interv. 2010;3:
105-13.

Toggvweiler S, Leipsic ], Binder RK, Freeman M, Barbanti M, Heijmen RH,
et al. Management of vascular access in transcatheter aortic valve replacement.
Part 2: Vascular complications. ] Am Coll Cardiol Cardiovasc Interv. 2013;8:
767-76.

Caceres M, Braud R, Roselli EE. The axillary/subclavian artery access route for
transcatheter aortic valve replacement: A systematic review ofthe literature.
Ann Thorac Surg. 2012;93:1013-8.

Modine T, Sudre A, Delhaye C, Fayad G, Lemesle G, Collet F, et al. Transcuta-
neous aortic valve implantation using the left carotid access: Feasibility and
early clinical outcomes. Ann Thorac Surg. 2012;93:1489-94.

Jabbour A, Ismail TF, Vazir A, Roussin I, Gulati A, Alpendurada F, et al. Multimo-
dality imaging in transcatheter aortic valve implantation: Comparison between
cardiovascular magnetic resonance, cardiac computed tomography, transesop-
hageal and transthoracic echocardiography. J Cardiovasc Magn Reson. 2012;14
Suppl 1:98.

Paelinck BP, Van Herck PL, Rodrigus I, Claeys M], Laborde ]C, Parizel PM, et al.
Comparison of magnetic resonance imaging of aortic valve stenosis and aor-
tic root to multimodality imaging for selection of transcatheter aortic valve
implantation candidates. Am J Cardiol. 2011;108:92-8.


http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0130
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0135
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0140
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0145
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0155
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0160
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0165
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0170
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0175
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0180
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0185
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0190
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0195
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0200
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0205
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0210
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0215
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0220
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0225
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0230
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0235
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0240
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0245
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250
http://refhub.elsevier.com/S1134-0096(15)00221-1/sbref0250

	Evaluación previa al implante valvular aórtico transcatéter con tomografía computarizada y resonancia magnética: lo que el...
	Introducción
	Protocolo de adquisición
	Valoración y medición del anillo aórtico
	Valoración del calcio a nivel de anillo aórtico y plano valvular
	Valoración de las arterias coronarias
	Valoración de la posición del plano de implantación
	Valoración del acceso vascular transfemoral
	Otros accesos vasculares
	Resonancia magnética
	Financiación
	Conflicto de intereses
	Bibliografía


