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Resumen

Objetivo: Revisar nuestra experiencia en la biopsia selectiva del ganglio centinela (BGC) en
pacientes con cancer de mama operable tratadas con quimioterapia neoadyuvante (QTN).
Material y métodos: Estudio prospectivo, enero de 2008/diciembre de 2014, 235 BGC en
pacientes con cancer de mama infiltrante T1-3/N0-1, tratadas con epirrubicina/ciclofosfamida,
docetaxel y trastuzumab en Her2/neu positivas. El estatus axilar se establecio por exploracion
fisica, ecografia axilar y puncion de ganglios sospechosos. El dia antes de la cirugia se inyectaron
periareolarmente 74-111 MBq de **™Tc-nanocoloide de albimina. Al finalizar el tratamiento se
realiz6 BGC y linfadenectomia axilar. El GC se analizo por cortes de congelacion, hematoxilina-
eosina, inmunohistoquimica o one-step nucleic acid amplification. Se determinaron tasa de
identificacion (1d.GC) y falsos negativos (FN).

Resultados: Grupo | BGC pre-QTN pacientes cNO de inicio: n=73, I1d.GC 97,2% (IC 95% 90,5-99,2).
Grupo 11 2.2 BGC pos-QTN pacientes pN1(gc) de inicio: n=31, Id.GC 61,3% (IC95% 43,8-76,3),
FN 18,2% (IC95% 5,1-47,7). Grupo Il BGC pos-QTN pacientes cNO de inicio: n=54, Id.GC 96,3%
(IC95% 87,5-99,0), FN 9,5% (IC95% 2,7-28,9). Grupo IV BGC pos-QTN pacientes cN1 de inicio,
ycNO posneoadyuvancia: n=77, 1d.GC 83,1% (IC95% 73,2-89,8), FN 8,3% (1C95% 2,9-21,8).

* Autor para correspondencia.
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Introduccion

Conclusiones: La identificacion de la BGC pre-QTN es excelente. En pacientes pN1(gc) al diag-
nostico, una 2.2 BGC pos-QTN no es valida para su aplicacion clinica. La BGC pos-QTN puede
realizarse con fiabilidad en pacientes cNO y cN1 de inicio, con axila clinicamente negativa al
finalizar la neoadyuvancia (ycNO), y linfadenectomia axilar si el resultado del GC es positivo o
no se identifica en la cirugia, en el ambito de un equipo multidisciplinar con experiencia.

© 2015 SESPM. Publicado por Elsevier Espafa, S.L.U. Todos los derechos reservados.

Sentinel lymph node biopsy and neoadjuvant chemotherapy in breast cancer
patients: our experience

Abstract

Aim: To analyze our experience of sentinel lymph node biopsy (SLNB) in patients with operable
breast cancer treated with neoadjuvant chemotherapy (NAC).

Material and methods: A prospective study was conducted between January 2008 and Decem-
ber 2014 in 235 SLNB in patients with infiltrating breast carcinoma T1-3/NO-1 treated with
epirubicin/cyclophosphamide, docetaxel and trastuzumab in Her2/neu-positive patients. Axi-
llary evaluation included physical examination and ultrasound, with guided core needle biopsy
of any suspicious lymph nodes. The day before surgery, 74-111 MBq of 99mTc-albumin nano-
colloid was injected periareolar. Following NAC, patients underwent SLNB and axillary lymph
node dissection. SLN were examined with hematoxylin-eosin staining and immunohistochemical
analysis or one-step nucleic acid amplification. The identification rate (IR) and false-negative
rate (FNR) were determined.

Results: Group | SLNB pre-NAC in patients cNO at diagnosis: n=73, IR 97.2% (95%Cl: 90.5-99.2).
Group 11 2nd SLNB pos-NAC in patients pN1(sn) at diagnosis: n=31, IR 61.3% (95%Cl: 43.8-76.3),
FNR 18.2% (95%Cl: 5.1-47.7). Group |l SLNB pos-NAC in patients cNO at diagnosis: n=54, IR
96.3% (95%Cl: 87.5-99.0), FNR 9.5% (95%Cl: 2.7-28.9). Group v SLNB pos-NAC in patients cN1
at diagnosis and ycNO post-treatment: n=77, IR 83.1% (95%Cl: 73.2-89.8), FNR 8.3% (95%Cl:
2.9-21.8).

Conclusions: The detection rate for SLNB prior to NAC is excellent. A second SLNB after NAC in
women with a positive SLN at diagnosis is not useful. SLNB after NAC is feasible in ¢NO and cN1
patients at diagnosis, clinically axillary node-negative after therapy (ycNO), with subsequent
axillary lymph node dissection if the SLNB is positive or not identified during surgery, when
performed by an experienced multidisciplinary team.

© 2015 SESPM. Published by Elsevier Espana, S.L.U. All rights reserved.

al finalizar el tratamiento. Asi, la revision 2013 del con-
senso sobre la BGC en el cancer de mama de la Sociedad

La quimioterapia neoadyuvante (QTN) es el tratamiento
estandar en el cancer de mama inoperable, localmente
avanzado o inflamatorio, y existen evidencias que apoyan
su uso en estadios mas precoces. Entre sus ventajas estan
el inicio precoz del tratamiento sistémico, la conversion en
operable de un cancer de mama no quirdrgico, el aumento
de cirugias conservadoras, la valoracion in vivo de la quimio-
sensibilidad, y ser un modelo para la investigacion clinica o
traslacional’ 2.

La biopsia selectiva del ganglio centinela (BGC) es el
procedimiento de eleccion para la estadificacion axilar del
cancer de mama, seleccionando a pacientes en las que
la linfadenectomia axilar (LA) no aporta ninglin beneficio
adicional. En la literatura se discute la posibilidad de rea-
lizar la BGC tanto antes como después de la QTN vy las
posibles ventajas e inconvenientes®“. Hasta hace poco se
recomendaba la practica de la BGC antes de iniciar la
neoadyuvancia, pero existe una tendencia a su realizacion

Espanola de Senologia y Patologia Mamaria considera que:
en pacientes con axila clinica/ecograficamente negativa de
inicio (cNO), puede realizarse tanto previa como posterior
al tratamiento sistémico primario (TSP); y en pacientes
cN1/N2 de inicio con negativizacion clinica y ecografica
de la axila tras la neoadyuvancia (ycNO), puede reali-
zarse después del TSP y evitar la LA cuando el GC sea
negativo®. Del mismo modo, segin la actualizacion 2014
de las recomendaciones de la American Society of Clini-
cal Oncology, la BGC puede ofrecerse antes o después de
la QTN en mujeres con cancer de mama operable, pero
este procedimiento parece ser menos preciso después de
la QTN®,

El objetivo del estudio es revisar y actualizar el anali-
sis de la experiencia adquirida por nuestro hospital en la
BGC en pacientes con cancer de mama en el contexto de
la QTN, para seleccionar el momento mas adecuado para su
realizacion.
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Material y métodos
Pacientes

Estudio clinico prospectivo observacional que incluyé a
mujeres con carcinoma de mama infiltrante operable,
confirmado histolégicamente mediante biopsia con aguja
gruesa (BAG), candidatas o tratadas con QTN, cirugia de
la mama y BGC con LA inmediata. Se excluyeron a las
mujeres con carcinoma inflamatorio, cirugia y/o radio-
terapia mamaria previa, hormonoterapia neoadyuvante,
tumores multicéntricos, enfermedad metastasica, segunda
neoplasia, progresion de la enfermedad durante el tra-
tamiento, gestantes o en periodo de lactancia, menores
de 18 anfos, alergia a la albumina humana o retirada
del consentimiento en cualquier momento del estudio.
Las pacientes se clasificaron en cuatro grupos: I. BGC
pre-QTN (BGC preneoadyuvancia en pacientes con axila
clinica/ecograficamente negativa de inicio); 1. 2.2 BGC pos-
QTN (2.2 BGC posneoadyuvancia y LA en pacientes con axila
clinica/ecograficamente negativa de inicio y GC positivo
preneoadyuvancia); lll. BGC pos-QTN/cNO (BGC posneoadyu-
vancia y LA en pacientes con axila clinica/ecograficamente
negativa de inicio); y IV. BGC pos-QTN/cN1 (BGC posneoad-
yuvancia y LA en pacientes cN1 de inicio y negativizacion
clinica de la axila).

El estudio de mama y axila al diagnéstico constaba de
exploracion fisica, mamografia, ecografia, resonancia mag-
nética y BAG ecoguiada de los ganglios axilares sospechosos.
Al finalizar la quimioterapia, las pacientes se evaluaron con
exploracion fisica, resonancia magnética y/o ecografia. Para
la estadificacion de las pacientes se ha seguido la clasifica-
cion TNM’. El esquema secuencial de quimioterapia consistio
en: epirrubicina (90 mg/m?)/ciclofosfamida (600 mg/m?) 4
ciclos, cada 21 dias, y docetaxel (100 mg/m?) 4 ciclos, con
trastuzumab (8 mg/kg dosis de carga, 6 mg/kg cada 21 dias)
en pacientes con sobreexpresion de HER2. El grado de res-
puesta clinica a la QTN se evalud segln criterios RECIST®. En
todas las pacientes se obtuvo el consentimiento informado
por escrito.

Deteccion gammagrafica e intraoperatoria del
ganglio centinela

El dia antes de la cirugia se inyectaron periareolarmente
74-111 MBq de *™Tc-nanocoloide de albimina y después
se practico una linfogammagrafia hasta visualizar el GC.
Se identifico como GC, al ganglio/s visualizado/s, especial-
mente si estan conectados a un canal linfatico y una vez
confirmados se marco su localizacion sobre la piel. En la
cirugia, se consideraron GC a los identificados en el territorio
determinado por la linfogammagrafia que presentaban acti-
vidad con la sonda detectora gamma en el lecho quir(rgico®.

Estudio anatomopatolégico

En la BAG del tumor se determinaron tipo histologico,
receptores de estrogenos (RE), receptores de progesterona
(RP), expresion del receptor 2 del factor de crecimiento
epidérmico humano (HER2), indice de proliferacion Ki-67,

y citoqueratina 19 (CK19). Las pacientes se clasificaron
como: luminal-A (RE+/HER2-/Ki-67 <20%/RP+), luminal-
B/HER2-negativo (RE+/HER2-/Ki-67 >20% o RP <20%),
luminal-B/HER2-positivo (RE+/HER2+/cualquier Ki-67 o RP),
HER2-positivo (HER2+/RE-/RP-) y triple negativo (ductal,
RE-/RP-/HER2-)°.

El GC se estudi6 por analisis histologico intraopera-
torio mediante cortes por congelacion y analisis diferido
con tincion de hematoxilina-eosina e inmunohistoquimica
con anticuerpos anticitoqueratina AE1/AE3 (IHQ), u OSNA
(amplificacion de acido nucleico de un solo paso), segln la
disponibilidad de la técnica durante el periodo de estudio.
Considerando GC positivo al que presentdé macrometastasis
(>5.000 copias/uL ARNm-CK19, o tamafno >2 mm de diame-
tro) o micrometastasis (250-5.000 copias/uL ARNm-CK19,
o tamano entre 0,2-2mm de diametro); y GC negativo al
que presenta células tumorales aisladas (100-250 copias/uL
ARNmM-CK19, o tamaio <0,2mm) o ausencia de células
tumorales metastasicas (<100 copias/uL ARNm-CK19)°. Los
ganglios de la LA se analizaron con hematoxilina-eosina, e
IHQ segln criterio del patélogo responsable. En la pieza de la
mama se evalud la respuesta patologica del tumor primario
a la QTN como respuesta patoldgica completa (RCp, ausen-
cia de tumor infiltrante o presencia de carcinoma in situ
residual), o ausencia de respuesta (NRp, persistencia de
carcinoma infiltrante residual).

Analisis estadistico

En el analisis descriptivo, se expresaron las variables cuan-
titativas como media, desviacion tipica, minimo y maximo;
y para las variables cualitativas se calculd su frecuencia y
porcentaje relativo en la poblacion. Se determinaron el por-
centaje de identificacion del GC y la tasa de falsos negativos
(FN). Se disenaron tablas de contingencia 2 x 2 para calcular
la sensibilidad, especificidad, valor predictivo positivo, valor
predictivo negativo y exactitud diagnostica, con estimacion
del intervalo de confianza al 95% (IC95%).

El analisis de las diferencias en las variables categoricas
se realizd con la prueba de Chi-cuadrado de Pearson (x?)
o el estadistico exacto de Fisher con una perspectiva bila-
teral, y para las diferencias en los valores medios de las
variables continuas la prueba t de Student, considerando
estadisticamente significativo un valor de p <0,05. Los pro-
gramas informaticos usados fueron SPSS version 15.0 y la
calculadora CASPe para diagnostico.

Parte de la poblacion de este estudio y la metodologia ya
han sido incluidas en publicaciones anteriores'*-'2, El estu-
dio ha sido aprobado por el Comité de Etica y ensayos clinicos
del hospital.

Resultados

Entre enero de 2008 y diciembre de 2014, se han realizado
235 procedimientos BGC en cancer de mama en el contexto
de la QTN. Las caracteristicas clinicas y patologicas de las
pacientes se resumen en la tabla 1. La tabla 2 presenta los
parametros de validez diagnostica de la BGC, y la tabla 3 el
numero de GC identificados y metastasicos, y ganglios axila-
res de la LA. En 92 pacientes se realizé un analisis histologico
del GCy en 114 la técnica molecular OSNA.
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Tabla 1 Caracteristicas clinicas y patologicas de las pacientes
BGC 2.2 BGC BGC pos- BGC pos-
pre-QTN pos-QTN QTN/cNO QTN/cN1
(n=73) (n=31) (n=54) (n=77)
Caracteristicas n (%)
Edad (afos)
Media+ DT 51,0+ 11,2 49,3+10,0 48,4+8,3 51,4+9,9
Rango 28-76 30-76 31-68 30-75
Estatus menopausico
Premenopausia 39 (53,4) 19 (61,3) 32 (59,3) 38 (49,4)
Posmenopausia 34 (46,6) 12 (38,7) 22 (40,7) 39 (50,6)
Localizacion del tumor
Mama derecha 40 (54,8) 13 (41,9) 37 (68,5) 29 (37,7)
Cuadrante superoexterno 37 (50,7) 15 (48,4) 30 (55,6) 49 (63,6)
Tamafo del tumor (mm)
Media+ DT 39,4+13,5 38,7+13,8 36,4+9,6 33,4+13,4
Rango 20-86 20-79 21-60 10-80
Clasificacion cTNM
Estadio II-A
TIN1MO 64 (87,7) 11 (14,3)
T2NOMO 49 (90,7)
Estadio II-B 9 (12,3) 28 (90,3)
T2N1MO 56 (72,7)
T3NOMO 5(9,3) =
Estadio IlI-A 3(9,7)
T3N1MO 10 (13,0)
Tipo histologico
Ductal infiltrante 64 (87,7) 28 (90,3) 41 (75,9) 61 (79,2)
Lobulillar infiltrante 7 (9,6) 3(9,7) 12 (22,2) 12 (15,6)
Otros 2 (2,7) 1(1,9) 4 (5,2)
Subtipos moleculares
Luminal-A 21 (28,8) 12 (38,7) 29 (53,7) 12 (15,6)
Luminal-B/HER2- 19 (26,0) 9 (29,0) 8 (14,8) 28 (36,4)
Luminal-B/HER2+ 10 (13,7) 6 (19,4) 9 (16,7) 15 (19,5)
HER2+ 8 (11,0) 1(3,2) 6 (11,1) 8 (10,4)
Triple negativo 15 (20,5) 3(9,7) 2 (3,7) 14 (18,1)
Respuesta clinica del tumor
Completa 8 (25,8) 20 (37,0) 37 (48,1)
Parcial 23 (74,2) 31 (57,4) 37 (48,1)
Estable 3 (5,6) 3(3,8)
Respuesta patoldgica del tumor
Completa 6 (19,4) 10 (18,5) 34 (44,2)
Enfermedad residual 25 (80,6) 44 (81,5) 43 (55,8)
Cirugia de la mama
Conservadora 25 (80,6) 49 (90,7) 69 (89,6)
Mastectomia 6 (19,4) 5(9,3) 8 (10,4)

BGC: biopsia del ganglio centinela; DT: desviacion tipica; QTN: quimioterapia neoadyuvante.

En el grupo BGC pre-QTN (noviembre de 2010/diciembre
de 2014), se estudian 73 canceres de mama. En el grupo 2.2
BGC pos-QTN (septiembre de 2011/diciembre de 2014), se
incluyeron 29 pacientes con GC positivo (21 macrometas-
tasis, 8 micrometastasis) y 2 sin migracion del grupo BGC
pre-QTN. En 18 pacientes hubo drenaje axilar homolateral,
uno a axila ipsilateral y mamaria interna, y 2 a mama-
ria interna. No se intentd la extirpacion de los ganglios de

mamaria interna. En 11/12 mujeres sin migracién axilar la
LA fue negativa. En los 2 FN solo se identificé un GC axilar y
en la LA un ganglio con macrometastasis.

En el grupo BGC pos-QTN/cNO (enero de 2008/enero de
2011), se evaluaron 54 pacientes. En las 2 pacientes sin
identificacion del GC la LA fue negativa. En los 2 FN se identi-
ficaron 1y 3 GC, con afectacién de 2/13 y 3/14 ganglios en la
LA, respectivamente. En el grupo BGC pos-QTN/cN1 (enero
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Tabla 2 Parametros de validez diagnostica de la deteccion del ganglio centinela

BGC 2.2 BGC
pre-QTN pos-QTN
(n=73) (n=31)

BGC pos-
QTN/cNO
(n=54)

BGC pos-
QTN/cN1
(n=77)

% (n) [1C95%]
97,2% (71/73)
[90,5-99,2%]
Falsos negativos

Identificacion GC

61,3% (19/31)
[43,8-76,3%]
18,2% (2/11)

[5,1-47,7%]

Valor predictivo negativo

Exactitud

96,3% (52/54)
[87,5-99,0%]
9,5% (2/21)
[2,7-28,9%]

83,1% (64/77)
[73,2-89,8%]
8,3% (3/36)
[2,9-21,8%]

80,0% (8/10)
[49,0-94,3%]
89,5% (17/19)
[68,6-97,1%]

93,9% (31/33)
[80,4-98,3%]
96,2% (50/52)
[87,0-98,9%]

90,3% (28/31)
[75,1-96,7%]
95,3% (61/64)
[87,1-98,4%]

BGC: biopsia del ganglio centinela; IC95%: intervalo de confianza al 95%; QTN: quimioterapia neoadyuvante.

Tabla 3 Comparacion de los ganglios axilares extirpados
BGC 2.2 BGC BGC pos- BGC pos-
pre-QTN pos-QTN QTN/cNO QTN/cN1
(n=73) (n=31) (n=54) (n=77)
n (%)
Ganglio centinela
Media £ DT 1,9+0,9 1,5+0,7 1,6 +07 1,8+0,9
Rango 1-5 1-3 1-3 1-5
Resultado GC positivo
Macrometastasis 27 (77,1) 3(33,3) 7 (36,9) 11 (33,3)
Micrometastasis 8 (22,9) 6 (66,7) 12 (63,1) 22 (66,7)
Unico ganglio axilar positivo 4/9 (44,4) 16/19 (84,2) 19/33 (57,6)
Todos los GC extirpados 21/35 (60,0) 7/9 (77,8) 7/19 (36,8) 24/33 (72,7)
Linfadenectomia axilar
Media £ DT 14,2 +5,2 13,2+3,9 13,8 +4,5
Rango 6-28 6-21 5-24

BGC: biopsia del ganglio centinela; DT: desviacion tipica; QTN: quimioterapia neoadyuvante.

de 2008/diciembre de 2014), se han incluido 77 pacientes,
con confirmacion anatomopatoldgica del estatus axilar en el
89,6% (64 BAG, 5 PAAF). Ninguna de las pacientes presento
adenopatias axilares palpables después del tratamiento. En
8 de 13 (61,5%) pacientes sin migracion del radiofarmaco
la LA fue positiva. En los 3 FN se identificaron 1, 3 y 4
GC, con afectacion de 3/16, 2/15y 2/19 ganglios en la LA,
respectivamente.

En la BGC pos-QTN, el porcentaje de identificacion del
GC fue significativamente menor en las pacientes cN1 de
inicio que en las cNO (p=0,020). En el resto de variables
no existieron diferencias estadisticamente significativas en
la identificacion del GC ni en la tasa de FN (tabla 4). Las
pacientes con macrometastasis en el GC tuvieron afectacion
en otros ganglios axilares en el 28,6% (2/7) de las cNO y en el
45,5% (5/11) de las cN1, p=0,474; en los casos con micro-
metastasis en el GC, el 8,3% (1/12) de las cNO y el 40,9%
(9/22) de las cN1, presentaron una LA positiva, p=0,046.
En las pacientes cN1 al diagnéstico la RCp axilar tras QTN

fue del 44,1% (34/77), con diferencias entre los diferen-
tes subtipos moleculares, p <0,0001. El 32,5% (25/77) de los
casos presentaban RCp tanto en la mama como en la axila
(tabla 5).

Discusion

En la BGC pre-QTN identificamos el GC axilar en el 97,2%
(1C95%: 90,5-99,2%) de los casos, el 47,9% con resultado del
GC positivo, lo que implico la realizacion de LA tras finalizar
el tratamiento. En la literatura, el porcentaje de identifi-
cacion del GC preneoadyuvancia es superior al 97%'® con un
resultado positivo entre el 27-85%'*. Su principal inconve-
niente es que al finalizar la QTN no se puede diferenciar
si se ha producido una respuesta ganglionar axilar o si la
enfermedad estaba limitada a los GC extirpados. Ademas,
se somete a la paciente a dos cirugias y puede retrasar el
comienzo de la QTN3“.
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Tabla 4 Relacion entre factores clinico-patoldgicos y parametros de validez diagnostica en pacientes BGC pos-QTN

Identificacion GC

Falsos negativos

n P (x*) n P (x*)
Edad 0,074 0,730
<50 afios 67/72 3/30
>50 anos 49/59 2/27
Estatus menopausico 0,097 0,730
Premenopausia 65/70 3/30
Posmenopausia 51/61 2/27
Tamano del tumor
Inicial 0,328 0,787
T1-T2 103/115 4/48
T3 13/16 1/9
Después del tratamiento 0,427 0,603
TO-T1 95/106 3/40
T2 21/25 2/17
Localizacion del tumor 0,980 0,348
Cuadrante superoexterno 46/52 3/23
Otros cuadrantes 70/79 2/34
Estatus axilar 0,020 0,878
cNO de inicio 52/54 2/21
cN1 de inicio 64/77 3/36
Tipo histolégico 0,950 0,467
Ductal infiltrante 92/104 3/42
Otros 24/27 2/15
Tipo molecular 0,517 0,681
Luminal-A 38/41 1/17
Luminal-B/HER2- 29/36 2/20
Luminal-B/HER2+ 22/24 0/8
HER2+ 9/10 0/1
Triple negativo 18/20 2/11
Respuesta clinica del tumor 0,793 0,737
Completa 50/57 1/15
No completa 66/74 4/42
Respuesta patoldgica del tumor 0,576 0,401
Completa 38/44 2/14
No completa 78/87 3/43

BGC: biopsia del ganglio centinela; QTN: quimioterapia neoadyuvante; x2: Chi-cuadrado.

* : significacion estadistica.

Tabla 5 Relacion entre respuesta patologica y subtipo molecular en pacientes BGC pos-QTN/cN1

Luminal-A Luminal- Luminal- HER2 + Triple
(n=12) B/HER2 - B/HER2 + (n=8) negativo
(n=28) (n=15) (n=14)
RCp n (%)
Mama y axila 3 (25,0) 6 (21,4) 7 (46,7) 2 (25,0) 7 (50,0)
Solo mama 2 (16,7) 2 (7,1) 1(6,7) 1(12,5) 3(21,4)
Solo axila 0 (0) 1(3,6) 1(6,7) 5 (62,5) 2 (14,3)

BGC: biopsia del ganglio centinela; QTN: quimioterapia neoadyuvante; RCp: respuesta patologica completa.

La 2.2 BGC pos-QTN solo localizé el GC en el 61,3% (1C95%:
43,8-76,3%) de los casos, con una tasa de FN del 18,2%
(1C95%: 5,1-47,7%), probablemente debido a la distorsion
del drenaje linfatico por la quimioterapia y la cirugia axi-
lar previa. Con resultados similares, el estudio SENTINA™

considera inaceptables una identificacion del GC del 60,8%
(1C95%: 55,6-65,9%) con un 51,6% (IC95%: 38,7-64,2%) de
FN, y concluye que una 2.2 BGC al finalizar la QTN en las
pacientes pN1(gc) al diagnostico no es una opcion util en
esta situacion clinica.
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Existe una tendencia a aceptar la realizacion de la
BGC posneoadyuvancia en pacientes con axila negativa
al diagnostico, pero en las enfermas con axila positiva
su aplicacion resulta aun controvertida. En la BGC pos-
QTN/cNO el porcentaje de identificacion del GC fue del
96,3% (1C95%: 87,5-99,0%), con una tasa de FN del 9,5%
(1C95%: 2,7-28,9%), resultados similares a los descritos en
otros estudios posneoadyuvancia'®'®, y en cancer de mama
en estadios precoces'®. En la BGC pos-QTN/cN1 el GC se
identifico en el 83,1% (IC95%: 73,2-89,8%) de los casos,
con un tasa de FN del 8,3% (IC95%: 2,9-21,8%). La exacti-
tud diagnostica fue similar en ambos grupos: 96,2% (1C95%:
87,0-98,9%) y 95,3% (1C95%: 87,1-98,4%), respectivamente.
Estos resultados coinciden con otros autores en que el esta-
tus axilar positivo al diagnostico disminuye la capacidad
de identificacion del GC, pero no modifica su precision
diagnéstica'”%0,

En la actualidad, ninguna técnica de imagen es lo sufi-
cientemente precisa para la identificacion de la RCp axilar
en las pacientes con cancer de mama tratadas con QTN?'.
Es aconsejable realizar ecografia axilar con puncion de
los ganglios sospechosos tanto en la estadificacion inicial
como antes de la cirugia, y un estudio negativo ayuda a
seleccionar a las pacientes candidatas a la realizacion de
BGCZZ'“.

Se han publicado cuatro estudios multicéntricos que
analizan la utilidad de la BGC posneoadyuvancia en pacien-
tes con cancer de mama y axila positiva al diagnéstico:
SENTINA™, ACOSOG-Z1071%°, SN-FNAC? y GANEA-2?7; con
porcentajes de identificacion del GC entre 80,1-92,9%, y una
tasa de FN entre 12,6-14,6%. En un analisis de subgrupos se
evidencia que los FN disminuyen cuando se extraen 2 o mas
GC, alcanzando valores entre el 6,1-12%'>%°-%7; la utiliza-
cion de una técnica mixta (radiofarmaco y colorante) mejora
la precision diagndstica de la BGC, con un aumento en la
identificacion del GC? y disminucién de los FN'>2>2¢; y el
analisis del GC con técnicas de IHQ y la consideracion de las
células tumorales aisladas como enfermedad residual pos-
neoadyuvancia disminuyen la tasa de FN a valores alrededor
del 8,5%%°2¢, Se ha propuesto una estrategia interesante que
consiste en marcar el ganglio axilar positivo puncionado al
diagnéstico con marcadores metalicos?®%°, semillas radiacti-
vas de Yodo-125° o tatuaje con particulas de carbon’', para
garantizar que se encuentre entre los GC extirpados en la
cirugia.

Aunque los subtipos moleculares no tengan influencia en
la identificacion del GC ni en su eficacia diagndstica, si
existen diferencias en la RCp axilar tras la QTN: 64,3% en
triple negativo, 65,2% en HER2+ y luminal-B/HER2+, y 25,0%
en luminal A o luminal-B/HER2-. Por lo tanto, los subtipos
moleculares permiten seleccionar a las pacientes con mas
probabilidades de tener un estatus ganglionar negativo pos-
neoadyuvancia, tumores HER2+ y triple negativo, candidatas
a una cirugia axilar mas conservadora®?-34,

Ante cualquier resultado positivo del GC en las pacientes
con cancer de mama y axila positiva al diagndstico tratadas
con QTN se considera obligatoria la realizacion de LA, por el
peor significado pronodstico de la enfermedad microscopica
residual después del tratamiento®. En nuestra serie, mas
del 40% de las enfermas BGC pos-QTN/cN1 con GC positivo
tuvieron ademas otros ganglios afectados en la LA. Por el
contrario, en la BGC pos-QTN/cNO, el 28,6% de las pacientes

con macrometastasis y solo el 8,3% con micrometastasis en
el GC tenian una LA positiva, por lo que podria cuestionarse
la necesidad de realizar LA en este Ultimo subgrupo de
pacientes y la radioterapia axilar ser una alternativa. Con
estos resultados, se podria haber evitado la LA en el 57,4%
de las pacientes BGC pos-QTN/cNO y el 36,4% de las cN1
que tenian un GC verdadero negativo. Ademas, en el 84,2%
de las cNO y el 57,6% de las cN1 la afectacion axilar se
limitaba a los GC extirpados.

Entre las limitaciones del estudio estan que: en solo
el 89,6% de las pacientes BGC pos-QTN/cN1 se obtuvo
confirmacion patologica del estatus axilar al diagnéstico;
en la técnica de localizacion del GC solo hemos usado
radiotrazador; y se han utilizado dos procedimientos en
el estudio anatomopatoldgico del GC. Estas diferencias en
el procedimiento reflejan la disponibilidad de las técnicas
diagndsticas, los cambios en los criterios e indicaciones de
la BGC, y la experiencia adquirida por el equipo multidisci-
plinar a lo largo de los anos revisados.

En conclusion, el porcentaje de identificacion de la
BGC pre-QTN es excelente, pero en casi la mitad de las
pacientes un GC positivo implico la realizacion de LA al
finalizar el tratamiento. En pacientes cNO con GC positivo
al diagndstico, los resultados de una 2.2 BGC pos-QTN no
son validos para su aplicaciéon en la practica clinica. La
BGC pos-QTN puede realizarse con fiabilidad en pacien-
tes cNO y cN1 de inicio, con axila clinicamente negativa
al finalizar la neoadyuvancia (ycNO), seguida de LA si
el resultado del GC es positivo o no se identifica en la
cirugia, en el ambito de un equipo multidisciplinar con
experiencia.

Responsabilidades éticas

Proteccion de personas y animales. Los autores declaran
que para esta investigacion no se han realizado experimen-
tos en seres humanos ni en animales.

Confidencialidad de los datos. Los autores declaran que en
este articulo no aparecen datos de pacientes.

Derecho a la privacidad y consentimiento informado. Los
autores declaran que en este articulo no aparecen datos de
pacientes.

Conflicto de intereses

Los autores declaran no tener ningln conflicto de intereses.

Bibliografia

1. Redden MH, Fuhrman GM. Neoadjuvant chemotherapy in the
treatment of breast cancer. Surg Clin North Am. 2013;93:
493-9.

2. Untch M, Konecny GE, Paepke S, von Minckwitz G. Current and
future role of neoadjuvant therapy for breast cancer. Breast.
2014;23:526-37.

3. Benson JR, Jatoi I. Sentinel lymph node biopsy and neoadju-
vant chemotherapy in breast cancer patients. Future Oncol.
2014;10:577-86.


http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0180
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0185
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0190

Biopsia del ganglio centinela y quimioterapia neoadyuvante en cancer de mama 11

4.

. Navarro-Cecilia J,

Mamounas EP. Timing of determining axillary lymph node status
when neoadjuvant chemotherapy is used. Curr Oncol Rep. 2014,
http://dx.doi.org/10.1007/s11912-013-0364-y.

. Bernet L, Pifero A, Vidal-Sicart S, Peg V, Giménez J, Algara M,

et al. Consenso sobre la biopsia selectiva del ganglio centinela
en el cancer de mama. Revision 2013 de la Sociedad Espaiiola
de Senologia y Patologia Mamaria. Rev Senol Patol Mamar.
2014;27:43-53.

. Lyman GH, Temin S, Edge SB, Newman LA, Turner RR, Wea-

ver DL, et al. Sentinel lymph node biopsy for patients with
early-stage breast cancer: American Society of Clinical Onco-
logy clinical practice guideline update. J Clin Oncol. 2014;32:
1365-83.

. Edge SB, Byrd DR, Compton CC, Fritz AG, Greene FL, Trotti

A, editors. AJCC Cancer Staging Manual. 7.th ed. New York:
Springer; 2010; p. 347-76.

. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent

D, Ford R, et al. New response evaluation criteria in solid
tumours: revised RECIST guideline (version 1.1). Eur J Cancer.
2009;45:228-47.

. Senkus E, Kyriakides S, Penault-Llorca F, Poortmans P, Thomp-

son A, Zackrisson S, et al. Primary breast cancer: ESMO Clinical
Practice Guidelines for diagnosis, treatment and follow-up. Ann
Oncol. 2013;24 Suppl 6:7-23.

. Rebollo-Aguirre AC, Gallego-Peinado M, Menjon-Beltran S,

Garcia-Garcia J, Pastor-Pons E, Chamorro-Santos CE, et al. Biop-
sia del ganglio centinela en pacientes con cancer de mama
operable tratadas con quimioterapia neoadyuvante. Rev Esp
Med Nucl Imagen Mol. 2012;31:117-23.

. Rebollo-Aguirre AC, Gallego-Peinado M, Sanchez-Sanchez R,

Pastor-Pons E, Garcia-Garcia J, Chamorro-Santos CE, et al.
Biopsia del ganglio centinela después de la quimioterapia neo-
adyuvante en pacientes con cancer de mama operable y ganglios
axilares positivos al diagnostico. Rev Esp Med Nucl Imagen Mol.
2013;32:240-5.

. Rebollo-Aguirre AC, Sanchez-Sanchez R, Aroui-Luquin T, Garcia-

Garcia J, Pastor-Pons E, Chamorro-Santos CE, et al. Segunda
biopsia del ganglio centinela después de quimioterapia neoad-
yuvante en pacientes con cancer de mama, axila negativa y
ganglio centinela metastasico al diagnostico inicial. Resultados
preliminares. Rev Senol Patol Mamar. 2014;27:60-7.

. Zhang L, Liu C, Wang W, Xu X, Chen B. Is optimal timing of

sentinel lymph node biopsy before neoadjuvant chemotherapy
in patients with breast cancer? A literature review. Surg Oncol.
2012;21:252-6.

. Pinero A, Giménez J, Vidal-Sicart S, Intra M. Selective senti-

nel lymph node biopsy and primary systemic therapy in breast
cancer. Tumori. 2010;96:17-23.

. Kuehn T, Bauerfeindl |, Fehm T, Fleige B, Hausschild M, Helms

G, et al. Sentinel-lymph-node biopsy in patients with breast
cancer before and after neoadjuvant chemotherapy (SEN-
TINA): a prospective, multicentre cohort study. Lancet Oncol.
2013;14:609-18.

. Hunt KK, Yi M, Mittendorf EA, Guerrero C, Babiera GV, Bedrosian

I, et al. Sentinel lymph node surgery after neoadjuvant chemot-
herapy is accurate and reduces the need for axillary dissection
in breast cancer patients. Ann Surg. 2009;250:558-66.

. Classe JM, Bordes V, Campion L, Mignotte H, Dravet F, Leveque J,

et al. Sentinel lymph node biopsy after neoadjuvant chemothe-
rapy for advanced breast cancer: results of ganglion sentinelle
et chimiothérapie neoadjuvante, a french prospective multi-
centric study. J Clin Oncol. 2009;27:726-32.

Duefas-Rodriguez B, Luque-Lopez C,
Ramirez-Exposito MJ, Martinez-Ferrol J, Ruiz-Mateas A, et al.
Intraoperative sentinel node biopsy by one-step nucleic acid
amplification (OSNA) avoids axillary lymphadenectomy in
women with breast cancer treated with neoadjuvant chemot-
herapy. Eur J Surg Oncol. 2013;39:873-9.

19

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

. Kim T, Giuliano AE, Lyman HG. Lymphatic mapping and sentinel
lymph node biopsy in early-stage breast carcinoma. A metaa-
nalysis. Cancer. 2006;106:4-16.

Buch E, Diaz S, Tajahuerce M, Galan A, Castaner C, Abu-
redwan O, et al. Biopsia selectiva del ganglio centinela
posneoadyuvancia como herramienta en la valoracion de la
axila. Rev Senol Patol Mamar. 2014;27:170-5.

Schipper RJ, Moossdorff M, Beets-Tan RGH, Smidt ML, Lob-
bes MBI. Noninvasive nodal restaging in clinically node positive
breast cancer patients after neoadjuvant systemic therapy: A
systematic review. Eur J Radiol. 2015;84:41-7.

Van Wely BJ, de Wilt JHW, Francissen C, Teerenstra S, Strobbe
JA. Meta-analysis of ultrasound-guided biopsy of suspicious
axillary lymph nodes in the selection of patients with exten-
sive axillary tumour burden in breast cancer. Br J Surg.
2015;102:159-68.

Lee MC, Joh JE, Chau A. Axillary staging prior to neo-
adjuvant chemotherapy: the roles of sentinel lymph node
biopsy and axillary ultrasonography. Cancer Control. 2012;19:
277-85.

Piflero-Madrona A, Escudero-Barea MJ, Fernandez-Robayna F,
Alberro-Aduriz JA, Garcia-Fernandez A, Vicente-Garcia F, et al.
Biopsia selectiva del ganglio centinela tras quimioterapia
neoadyuvante en el cancer de mama: estudio prospectivo mul-
ticéntrico para la validacion y analisis de subgrupos (GEICAM
2005-07). Cir Esp. 2015;93:23-9.

Boughey JC, Suman VJ, Mittendorf EA, Ahrendt GM, Wilke
LG, Taback B, et al. Sentinel lymph node surgery after neo-
adjuvant chemotherapy in patients with node-positive breast
cancer: the ACOSOG Z1071 (Alliance) clinical trial. JAMA.
2013;310:1455-61.

Boileau JF, Poirier B, Basik M, Holloway C, Gaboury L, Sideris
L, et al. Sentinel node biopsy following neoadjuvant chemothe-
rapy in biopsy proven node-positive breast cancer: the SN FNAC
study. J Clin Oncol. 2015;33:258-64.

Classe JM, Campion L, Alran S, Tunon de Lara C, Dupre PF, Faura
C, et al. Sentinel node surgery after neoadjuvant chemotherapy
in patient with axillary node involvement: the french GANEA
2 prospective multi-institutional trial. 37th Annual San Anto-
nio Breast Cancer Symposium; 2014 Dec 9-13; San Antonio, TX.
Abstract. P2-01-01.

Plecha D, Bai S, Patterson H, Thompson C, Shenk R. Improving
the accuracy of axillary lymph node surgery in breast can-
cer with ultrasound-guided wire localization of biopsy proven
metastatic lymph nodes. Ann Surg Oncol. 2015;22:4241-6.
Boughey JC, Ballman KV, Symmans WF, McCall LM, Mitten-
dorf EA, Ahrendt GM, et al. Methods impacting the false
negative rate of sentinel lymph node surgery in patients pre-
senting with node positive breast cancer (T0-T4, N1-2) who
receive neoadjuvant chemotherapy-Results from a prospective
trial-ACOSOG Z1071 (Alliance). 37th Annual San Antonio Breast
Cancer Symposium; 2014 Dic 9-13; San Antonio, TX. Abstract.
P2-01-02.

Donker M, Straver ME, Wesseling J, Loo CE, Schot M, Drukker
CA, et al. Marking axillary lymph nodes with radioactive iodine
seeds for axillary staging after neoadjuvant systemic treat-
ment in breast cancer patients: the MARI procedure. Ann Surg.
2015;261:378-82.

Choy N, Lipson J, Porter C, Ozawa M, Kieryn A, Pal S, et al.
Initial results with preoperative tattooing of biopsied axillary
lymph nodes and correlation to sentinel lymph nodes in breast
cancer patients. Ann Surg Oncol. 2015;22:377-82.

Boughey JC, McCall LM, Ballman KV, Mittendorf EA, Ahrendt
GM, Wilke LG, et al. Tumor biology correlates with rates of
breast-conserving surgery and pathologic complete response
after neoadjuvant chemotherapy for breast cancer. Findings
from the ACOSOG Z1071 (Alliance) prospective multicenter cli-
nical trial. Ann Surg. 2014;260:608-16.


dx.doi.org/10.1007/s11912-013-0364-y
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0200
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0205
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0215
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0220
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0225
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0230
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0235
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0240
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0245
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0250
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0255
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0260
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0265
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0270
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0275
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0280
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0285
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0290
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0295
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0300
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0305
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0315
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0325
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0330
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0335

12

A.C. Rebollo-Aguirre et al.

33.

34.

Ruano R, Ramos M, Garcia-Talavera JR, Ramos T, Rosero AS,
Gonzalez-Orus JM, et al. La biopsia del ganglio centinela
después de quimioterapia neoadyuvante en el cancer de mama.
Relacion con los subtipos moleculares. Rev Esp Med Nucl Imagen
Mol. 2014;33:340-5.

Li JW, Mo M, Yu KD, Chen CM, Hu Z, Hou YF, et al. ER-
poor and HER2-positive: a potential subtype of breast cancer
to avoid axillary dissection in node positive patients after

35.

neoadjuvant chemo-trastuzumab therapy. PLoS One. 2014; doi:
10.1371/journal.pone.011646.eCollection 2014.

Sakakibara M, Nagashima T, Kadowaki M, Onai Y, Fujimori
T, Yokomizo J, et al. Clinical significance of axillary micro-
residuals after neoadjuvant chemotherapy in breast cancer
patients with cytologically proven metastases. Ann Surg Oncol.
2009;16:2470-8.


http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0340
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350
http://refhub.elsevier.com/S0214-1582(15)00099-7/sbref0350

	Biopsia del ganglio centinela y quimioterapia neoadyuvante en pacientes con cáncer de mama: nuestra experiencia
	Introducción
	Material y métodos
	Pacientes
	Detección gammagráfica e intraoperatoria del ganglio centinela
	Estudio anatomopatológico
	Análisis estadístico

	Resultados
	Discusión
	Responsabilidades éticas
	Protección de personas y animales
	Confidencialidad de los datos
	Derecho a la privacidad y consentimiento informado

	Conflicto de intereses
	Bibliografía


