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INFORMACION DEL ARTICULO RESUMEN

Historia del articulo: Introduccién: La distrofia muscular de Emery-Dreifuss (DMED), caracterizada por la triada
Recibido el 17 de diciembre de 2014 clinica de contracturas articulares, debilidad muscular y afectacién cardiaca, es genética-
Aceptado el 6 de marzo de 2015 mente heterogénea. Causada por mutaciones con herencia ligada al X en los genes EMD y

FHL1 y formas dominantes o recesivas, en el gen LMNA.

Palabras clave: Caso clinico: Paciente de 41 afnos con miocardiopatia dilatada y bloqueo auriculoventricular,
Emery-Dreifuss comienza a los 6 anos con lordosis acentuada. Progresivamente agrega debilidad y atrofia
Emerina en 4 miembros, inicialmente humeroperoneal y luego en cinturas, y retracciones articulares
Contracturas articulares en codos. EMG: compromiso miopéatico. Biopsia muscular: distrofia muscular, emerina defi-
Debilidad muscular ciente. Estudio molecular: mutacién NM_000117.2:c.461_465dup;p.Tyr155_Gly156InsCTfsX82
Afectacién cardiaca en el gen EMD en hemicigosis.

Estudio molecular Conclusiones: Se describen los hallazgos tipicos en la distrofia muscular de Emery-Dreifuss

en un caso que presenté una nueva mutacién, no reportada previamente. Las caracteristicas
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clinicas y antecedentes familiares proporcionan la orientacién inicial en el diagnéstico y

determinan la solicitud de estudios definitivos.
© 2014 Sociedad Neuroldgica Argentina. Publicado por Elsevier Espaiia, S.L.U. Todos los
derechos reservados.
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ABSTRACT

Introduction: Emery-Dreifuss muscular dystrophy, characterized by the clinical triad of joint
contractures, muscle weakness and cardiac involvement, is genetically heterogeneous. Cau-
sed by X-linked mutations in EMD and FHL1 genes, and dominant or recessive forms in the
LMNA gene.

Case report: Forty-one year old patient with dilated cardiomyopathy and atrioven-
tricular block, begins to have a marked lordosis at the age of 6. Progressively,
weakness and atrophy of the 4 limbs, humero-peroneal at first and then at the
waist, and joint contractures in elbows become additional symptoms. EMG: myopha-
tic compromise. Muscle biopsy: muscular dystrophy, emerin deficient. Molecular study:
NM.000117.2:c.461-465dup;p.Tyr155_Gly156InsCT{sX82 mutation in the EMD gene in hemi-
cigosis.

Conclusions: Typical findings in Emery-Dreifuss muscular dystrophy are described in a case
that presented a new mutation, not previously reported. Family history and clinical features
provide the initial clues in the diagnosis and determine the request for definitive studies.

© 2014 Sociedad Neurolégica Argentina. Published by Elsevier Espaiia, S.L.U. All rights

reserved.

Introduccién

La distrofia muscular de Emery-Dreifuss (DMED) se caracteriza
por contracturas articulares tempranas en los codos, cuello
y tendén de Aquiles, debilidad muscular progresiva hume-
roperoneal y miocardiopatia asociada con trastornos de la
conduccién cardiacal~

El aspecto mdas severo de esta enfermedad es el com-
promiso cardiaco, que usualmente es evidente junto con la
progresion de la debilidad muscular, pero puede preceder al
compromiso musculo esquelético*®. La edad de inicio, la seve-
ridad y la progresiéon del compromiso muscular y cardiaco
suelen presentar variaciones entre los individuos afectados’.

Los 3 genes cuyas mutaciones son conocidas como causa
de la DMED son el EMD (que codifica para emerina) y FHL1 (Qque
codifica para FHL1), ambos relacionados con las formasligadas
al X; y el gen LMNA (que codifica para las proteinas lamina
Ay C), que determina las formas autosémicas dominantes y
recesivas?387,

La emerina es una proteina transmembrana, situada en
la membrana interna de la envoltura nuclear. Entre sus fun-
ciones se conoce un papel en el ensamblaje del nucleo,
mantenimiento de la estabilidad de la envoltura nuclear y la
regulacién de la expresién de ciertos genes. Existe evidencia
de su expresién en estadios tempranos de la diferenciacién de
células musculares®’ 1.

Este reporte describe los hallazgos clinicos, electrofisiol-
gicos, histolégicos y moleculares en un paciente con DMED

ligada al X producida por una nueva mutacién en el EMD, que
codifica para emerina.

Caso clinico

Paciente masculino de 41 afios con antecedentes de taba-
quismo, colecistectomia, miocardiopatia dilatada y bloqueo
auriculoventricular que requirié colocacién de marcapasos
definitivo, derivado por su médica cardiéloga al servicio de
Neurologia para estudio.

Como antecedentes familiares (fig. 1) presenta un hermano
fallecido a los 28 anos por complicaciones de una miocar-
diopatia dilatada no filiada, que al momento de presentarla,
segun el relato de la madre, tenia contracturas articulares en
los miembros superiores.

El paciente comienza a los 6 anos aproximadamente con
lordosis acentuada. Durante la adolescencia agrega debilidad
distal en miembros inferiores y, aproximadamente a los 20
anos de edad, la debilidad progresa a nivel proximal de sus
miembros superiores.

En el examen fisico (fig. 2) se evidencia lordosis acentuada y
moderada retraccién articular en ambos codos. También pre-
senta como hallazgos escépula alada, atrofia muscular a nivel
proximal en miembros superiores y peroneal, debilidad pro-
ximal en 4 miembros, con predominio de cintura escapular,
hiporreflexia generalizada, maniobra de Gowers positiva y una
marcha de tipo miopatica.
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Figura 1 - Genograma del paciente.

En los estudios complementarios se evidencia un nivel de
CPK de 656 UI/L (valor de referencia entre 0y 195 UI/L). El eco-
cardiograma revela dilatacién leve del ventriculo izquierdo y
moderada de ambas auriculas, con funcién sistélica y diasté-
lica conservadas, siendo compatible con una miocardiopatia
dilatada. Se le realiza un electromiograma que determina
compromiso de tipo miopatico en 4 miembros. La biopsia
muscular de deltoides derecho (fig. 3) evidencié extrema escle-
rolipomatosis de sustitucién, cambios miopéaticos crénicos
tipo distréfico con predominio histoquimico por probable
denervacién/reinervacién miégena, e inmunomarcacién defi-
ciente para emerina.

Tras el informe de la biopsia muscular se confirma la pre-
suncién diagnéstica de DMED.

En los controles clinicos posteriores se evidencia empeora-
miento en su debilidad de cinturas, agregando debilidad distal
en miembros superiores y reflejos osteotendinosos ausentes
en forma generalizada. En este contexto, el paciente refiere
mayor dificultad para levantar los brazos y ponerse de pie.

Posteriormente es derivado para realizarse un estu-
dio molecular. Mediante el andlisis de regién codificante
de gen EMD mediante PCR-secuenciacién por Sanger por

e

electroforesis capilar se evidencié la presencia de la mutacién
NM_000117.2:c.461.465dup;p.Tyr155_Gly156InsCT{sX82 en el
gen EMD en hemicigosis (cromosoma X). La misma causa un
corrimiento en el marco de lectura y la aparicién de un codén
de stop prematuro 82 codones rio abajo. Si bien no ha sido
previamente descripta como causa de Emery-Dreifuss, se
puede predecir con alto grado de confianza su potencialidad
deletérea sobre la emerina y su consecuente patogenicidad
en el trastorno que afecta al paciente estudiado.

Fueron estudiadas la madre y una hermana, que resul-
taron no ser portadoras de la mutacién en ADN purificado
de leucocitos, por lo que, dada la probable coexistencia de
la enfermedad en el hermano del paciente presentado, se
puede asumir que la madre probablemente presente mosai-
cismo gonadal o de la linea germinal para la mutacién
causante.

Comentarios

El diagnéstico de todas las formas de DMED se basa en
los hallazgos clinicos y la historia familiar. En los casos

Figura 2 - A. Contracturas articulares y atrofia muscular proximal en MMSS. B Atrofia peroneal. C. Escapula alada. D.

Debilidad en cintura escapular y miisculos abdominales.
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Figura 3 - Biopsia muscular de deltoides derecho del paciente: Tincién con A) hematoxilina-eosina y B) tricrémico de
Gomori que evidencian cambios miopdticos crénicos, con lipomatosis interfascicular, fibras redondeadas con atrofia e
hipertrofia, particién anormal de los nicleos y algunos nicleos internalizados. C) Control con marcacién de emerina en la
membrana nuclear. D) Inmunohistoquimica para emerina del paciente, con ausencia de tincién en los ntcleos.

de herencia ligada al X por mutacién del gen de emerina se
requiere también la ausencia de emerina en la biopsia muscu-
lar y posteriormente el estudio molecular?'*-13. En los casos
de la mutacién en el gen FHL1, dado que esta forma de FHL1
no presenta cuerpos reductores'*, generalmente se confirma
directamente mediante el estudio molecular cuando, frente
a un fenotipo de Emery-Dreifuss, la emerina esta preservada
y no existe deficiencia de lamina. Eventualmente se puede
hacer también por inmunofluorescencia o Western Blot. En
las formas autosémicas dominantes y recesivas, se basa en
el estudio molecular del gen LMNA?/1>,

Este caso es compatible con el cuadro clinico tipico de un
paciente con Emery-Dreifuss: la atrofia muscular humerope-
roneal, las contracturas articulares a nivel de los codos asi
como la debilidad en la cintura escapular y pelviana, junto
a la miocardiopatia dilatada y el trastorno de la conduccién
cardiaca’. Los hallazgos descriptos en su hermano y la
ausencia de emerina en la inmunohistoquimica de la biopsia
muscular orientaron a dirigir el estudio molecular hacia el
gen de EMD, de cuyo estudio surgié la presencia de la muta-
cién NM._000117.2:c.461_465dup;p.Tyr155_Gly156InsCTfsX82
en hemicigosis (cromosoma X), no reportada hasta la fecha.
Se requiri6 de un manejo interdisciplinario para arribar
al diagnéstico. La terapéutica actual se basa en limitar
las deformidades, conservar la funcién cardiaca y realizar
un adecuado control del marcapasos, disminuyendo el
riesgo de muerte siibita y aumentando la supervivencia.
La adecuada caracterizacién de estos pacientes, ademads de
brindar informacién y las herramientas para un adecuado
asesoramiento genético, constituyen la clave para profun-
dizar las investigaciones en terapias modificadoras de la
enfermedad.

Responsabilidades éticas

Proteccion de personas y animales. Los autores declaran que
para esta investigacién no se han realizado experimentos en
seres humanos ni en animales.

Confidencialidad de los datos. Los autores declaran que han
seguido los protocolos de su centro de trabajo sobre la publi-
cacién de datos de pacientes.

Derecho a la privacidad y consentimiento informado. Los
autores han obtenido el consentimiento informado de los
pacientes y/o sujetos referidos en el articulo. Este documento
obra en poder del autor de correspondencia.

Conflicto de intereses

Los autores declaran no tener ningtn conflicto de intereses.

BIBLIOGRAFIA

1. Emery AE, Dreifuss FE. Unusual type of benign x-linked
muscular dystrophy. ] Neurol Neurosurg Psychiatry.
1966;29:338-42.

2. Bonne G, Leturcq F, Ben Yaou R. Emery-Dreifuss muscular
dystrophy [publicacién inicial 29 Sep 2004; Gltima
actualizacién 17 Ene 2013]. GeneReviews® [Internet].
Disponible en: https://www.genetests.org/search

3. Helbling-Leclerc A, Bonne G, Schwartz K. Emery-Dreifuss
muscular dystrophy. Eur ] Hum Genet. 2002;10:157-61.


http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0085
https://www.genetests.org/search
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0095

NEUROL ARG.2015;7(3):171-175

175

10.

. Yuan J, Ando M, Higuchi I, Sakiyama Y, Matsuura E, Michizono

K, et al. Partial Deficiency of Emerin Caused by a Splice Site
Mutation in EMD. Intern Med. 2014;53:1563-8.

. Carboni N, Mura M, Mercuri E, Marrosu G, Manzi RC, Cocco E,

et al. Cardiac and muscle imaging findings in a family with
X-linked Emery -Dreifuss muscular dystrophy.
Neuromuscular Disorders. 2012;22:152-8.

. Vytopil M, Vohanka S, Vlasinova J, Toman J, Novak M, Toniolo

D, et al. The screening for X-linked Emery-Dreifuss muscular
dystrophy amongst young patients with idiopathic heart
conduction system disease treated by a pacemaker implant.
Eur J Neurol. 2004;11:531-4.

. Astejada MN, Goto K, Nagano A, Ura S, Noguchi S, Nonaka I,

et al. Emerinopathy and Laminopathy Clinical, pathological
and molecular features of muscular dystrophy with nuclear
envelopathy in Japan. Acta Myologica. 2007;XXVI1:159-64.

. Jadhav KB, Karpe KK, Maramattom BV. An Indian family with

an Emery-Dreifuss myopathy and familial dilated
cardiomyopathy due to a novel LMNA mutation. Ann Indian
Acad Neurol. 2012;15:344-6.

. Parmar MS, Parmar KS. Emery-Dreifuss Humeroperoneal

Muscular Dystrophy: Cardiac Manifestations. Canadian
Journal of Cardiology. 2012;28, 516.e1-516.€3.

Lattanzi G, Ognibene A, Sabatelli P, Capanni C, Toniolo D,
Columbaro M, et al. Emerin expression at the early stages of
myogenic differentiation. Differentiation. 2000;66:208-17.

12.

13.

14.

15.

16.

. Ellis JA, Brown CA, Tilley LD, Kendrick-Jones ], Spence JE,

Yates JR. Two distal mutations in the gene encoding emerin
have profoundly different effects on emerin protein
expression. Neuromuscul Disord. 2000;10:24-30.

Yates JR, Bagshaw J, Aksmanovic VM, Coomber E, McMahon R,
Whittaker JL. Genotype-phenotype analysis in X-linked
Emery-Dreifuss muscular dystrophy and identification of a
missense mutation associated with a milder phenotype.
Neuromuscul Disord. 1999;9:159-65.

Manilal S, Recan D, Sewry CA, Hoeltzenbein M, Llense S,
Leturcq F, et al. Mutations in Emery -Dreifuss muscular
dystrophy and their effects on emerin protein expression.
Human Molecular Genetics. 1998;7:855-64.

Schess J, Taratuto AL, Sewry C, Battini R, Chin SS, Maiti B,

et al. Clinical, histological and genetic characterization of
reducing body myopathy caused by mutations in FHL1. Brain.
2009;132:452-64.

Colomera J, Iturriagaa C, Bonneb G, Schwartzb K, Manilalc S,
Morrisc GE, et al. Autosomal dominant Emery -Dreifuss
muscular dystrophy: a new family with late diagnosis.
Neuromuscular Disorders. 2002;12:19-25.

Paradas C, Marquez C, Gallardo E, De Luna N, Chinchén I,
Recan D, et al. X-linked Emery-Dreifuss muscular dystrophy
and vacuoles: an immunohistochemical characterization.
Muscle Nerve. 2005;32:61-5.


http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0100
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0105
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0110
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0115
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0120
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0125
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0130
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0135
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0140
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0145
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0150
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0155
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160
http://refhub.elsevier.com/S1853-0028(15)00033-6/sbref0160

	Distrofia muscular de Emery-Dreifuss: la importancia de un estudio ordenado a partir de la clínica y una correcta caracter...
	Introducción
	Caso clínico
	Comentarios
	Responsabilidades éticas
	Protección de personas y animales
	Confidencialidad de los datos
	Derecho a la privacidad y consentimiento informado

	Conflicto de intereses

	Bibliografía

