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domicilio, es un avance en la atencién geriatrica domiciliaria y una
gran oportunidad para una atencién digna de calidad, logrando
una mayor integraciéon de los adultos mayores en la sociedad, asi
como una mayor participacién en eventos sociales y culturales,
fomentando a los familiares en la atencién de los adultos mayores
de manera corresponsable.

Por Gltimo, es relevante concienciar, preparar e incluir a médi-
cos en formacién, en la atencién integral y multidisciplinaria de
los adultos mayores en su domicilio, ya que estos alumnos son el
futuro de la profesiéon médica, y consideramos de suma importan-
cia tanto el conocimiento tedrico como la experiencia practica en
cuanto a las dificultades y problemas reales que se enfrentan los
adultos mayores en su dia a dia.
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Fractura de caderay laceracion de arteria glitea @ N
inferior en mujer nonagenaria anticoagulada oSS
Hip fracture and inferior gluteal artery laceration in a
nonagenarian woman taking anticoagulants

Las fracturas de cadera son cada vez mas frecuentes en nues-
tro medio. El envejecimiento de la poblacién ha dado lugar a un
aumento de su incidencia en pacientes cada vez mas mayores y por
lo general pluripatolégicos. No son pocas las ocasiones en que estos
pacientes reciben anticoagulantes por distintos motivos pudiendo
derivar en una complicacion fatal.

Presentamos el caso de una paciente mujer de 91 afios de edad
que acudia al servicio de urgencias tras sufrir una caida casual desde
su propia altura sin sincope previo. Presentaba una situacién basal
previa a la caida de independencia para las actividades de la vida
diaria y deambulacién con ayuda de bastén. Antecedente personal
de fibrilacién auricular anticoagulada con acenocumarol.

A la exploracién presentaba impotencia para la carga de cadera
y miembro inferior derecho con acortamiento y rotacién externa.
Pulsos positivos presentes en toda la extremidad. Dolor local a la
palpacién en regién trocantérica.

En la radiografia de cadera derecha se apreciaba fractura de
caderaintracapsular Garden IV. La paciente ingresé en el servicio de
traumatologia estable, consciente y orientada. En las primeras 24 h
de ingreso comenz6 con inestabilidad hemodinamica, hipotensién
y taquicardia, precisando la transfusién de mas de 4 concentrados
de hematies a pesar de haber revertido el efecto anticoagulante
con vitamina K. A la situacién previa se sumaba dolor en fosa iliaca
derecha y gran hematoma en region glitea.

Se realiz6é angio-TC abdomino-pélvica que evidenciaba gran
hematoma enregién gltiteay laceracién de la arteria glttea inferior,
responsable del sangrado (fig. 1).

Ante el hallazgo del dafo vascular agudo, responsable del cua-
dro de shock hemorragico de la paciente, se opt6 por llevar a
cabo embolizacion selectiva de la arteria glttea inferior evitando
la embolizacién de las arterias que irrigaban el foco de fractura.

La paciente precisé la infusion de agentes vasoactivos durante
las siguientes 72h remontando la situacién sin requerir nuevo
aporte transfusional, pudiéndose llevar a cabo con éxito la cirugia
de implantacién de proétesis parcial de cadera.

Discusion

Las lesiones vasculares tras fracturas de cadera por traumatis-
mos de baja energia son infrecuentes, pero pueden suponer un
potencial riesgo mortal para el paciente que no debe ser pasado
por alto. En general, los casos publicados en la literatura suelen aso-
ciar las fracturas de cadera con dafio sobre las arterias circunfleja
femoral lateral o femoral profunda’. El sangrado proveniente de
la arteria glitea se ha documentado en los traumatismos pélvicos
de alta energia®. El diagnéstico de sospecha y la rdpida actuacién
resultan criticos para solventar la situacién con éxito.

Las lesiones de la arteria glitea, sobre todo de su rama supe-
rior se encuentran descritas en fracturas pélvicas o sacras. En el
momento de realizar la biisqueda bibliografica, cruzando los térmi-
nos gluteal artery, hip fracture, vascular injury sin limite de tiempo,
no se encontraron resultados en PubMed que relacionasen la frac-
tura de cadera intracapsular con lesiones en el arbol arterial gltiteo.

Las guias sobre hemorragiay trauma>* que existen en la actuali-
dad recomiendan como prueba de eleccién ante un sangrado agudo
la TC multicorte. Esta es 3-4 veces mas sensible” en la deteccién del
punto sangrante que la angiografia de sustraccién digital. Las distin-
tas reconstrucciones Multiplanar Reconstruction (MPR), volumen
rendering (VR), Maximun Intensity Proyection (MIP) permiten un
adecuado diagnéstico y planificacién del tratamiento (cirugia ver-
sus embolizacién).

El sangrado persistente de las ramas de la arteria iliaca interna
puede tratarse con embolizacién transcatéter®. El control hemorra-
gico percutaneo es seguro y efectivo, y no tan costoso ni peligroso
como la opcién quirdrgica. Son cada vez mas los autores que pos-
tulan este tratamiento como de eleccién’.


dx.doi.org/
www.elsevier.es/regg
http://crossmark.crossref.org/dialog/?doi=10.1016/j.regg.2016.11.007&domain=pdf
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0040
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0045
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0050
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://www.fda.gov/
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
mailto:ebegueria2@gmail.com
dx.doi.org/10.1016/j.regg.2016.09.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.regg.2016.11.007&domain=pdf
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0105
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0110
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0115
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0125
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0145
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0135
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0140
mailto:manzarbeitiajorge@gmail.com
dx.doi.org/10.1016/j.regg.2016.08.004
http://crossmark.crossref.org/dialog/?doi=10.1016/j.regg.2016.11.007&domain=pdf
http://www.who.int/ageing/projects/falls_prevention_older_age/en/
http://www.who.int/ageing/projects/falls_prevention_older_age/en/
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0095
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0100
mailto:fabiomarcon@bol.com.br
mailto:fabio.alfieri@ucb.org.br
dx.doi.org/10.1016/j.regg.2016.09.005
http://crossmark.crossref.org/dialog/?doi=10.1016/j.regg.2016.11.007&domain=pdf
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0055
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0060
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0065
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0070
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0075
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0080
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0085
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
http://refhub.elsevier.com/S0211-139X(16)30110-X/sbref0090
mailto:omarrangel@hotmail.com
mailto:omar.rangel@udem.edu
dx.doi.org/10.1016/j.regg.2016.11.004
http://crossmark.crossref.org/dialog/?doi=10.1016/j.regg.2016.11.007&domain=pdf

Cartas Cientificas / Rev Esp Geriatr Gerontol. 2017;52(4):223-232 229

Figura 1. TC pélvica sin contraste: A) Proyeccion axial. B) Proyeccién sagital. Coleccién hiperatenuante (entre asteriscos) correspondiente a gran hematoma gliteo derecho.

Dada la naturaleza habitual de las fracturas de cadera en el
paciente geriatrico, el traumatélogo, ortogeriatra, asi como el facul-
tativo que preste la primera atencién en el servicio de urgencias
debe estar familiarizado con un apropiado diagnéstico y manejo de
esta complicacién mayor.
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Miositis por cuerpos de inclusién: a proposito
de un caso

@ CrossMark

Inclusion-body myositis: Presentation of a case

La miositis por cuerpos de inclusién (MCI), aunque rara, es la
miopatia mas frecuente del anciano y se relaciona con la edad. Al
tratarse de una enfermedad del anciano y de muy lenta evolucién,
la debilidad y amiotrofia pueden ser infravaloradas y considerarse
como propias de la edad, o bien ser atribuidas a otras enfermedades
mas prevalentes. Por ello, se considera una enfermedad infradiag-
nosticada, al igual que otras enfermedades neuromusculares en
ancianos como la esclerosis lateral amiotréfica (ELA) y la miastenia
gravis'. En los dltimos afios, gracias a una mayor alerta y sospecha
médica, se han descritos mayores prevalencias de MCI, hasta 70 por
millén de habitantes?.

Desde su descripcién inicial en el afio 19713, se han conside-
rado 2 hipétesis patogénicas: la inflamatoria y la degenerativa.
La patogenia inflamatoria ha sido la predominante, basada en la
presencia de células mononuclares inflamatorias y la asociacién
con otras enfermedades inflamatorias en un 15% de los casos. Aun
asi, en la dltima década ha aumentado el interés y las eviden-
cias a favor de la patogenia degenerativa, con similitudes con la
enfermedad de Alzheimer, en la que el envejecimiento de la fibra
muscular, asociado al acimulo intracelular de proteinas anémalas
(entre ellas betaamiloide y taufosforilada), seria el responsable de
la destruccién de las fibras musculares, siendo la respuesta infla-
matoria secundaria®.

Al tratarse de una enfermedad del anciano con riesgo de infra-
diagnéstico, hemos considerado de interés comunicar un caso y
revisar la clinica y los criterios diagnésticos.

Se trata de un varén de 74 afios con antecedentes de fibrilacién
auricular, en tratamiento con acenocumarol y verapamilo, que pre-
senta debilidad lentamente progresiva de unos 8 afios de evolucion.

Empez6 de forma insidiosa con déficit lentamente progresivo de
la prension de la mano izquierda. En la primera visita realizada a
los 2 afios del inicio, presentaba amiotrofia en antebrazos de pre-
dominio izquierdo con paresia grave de flexion de los dedos de la
mano izquierda y moderada de la mano derecha, y amiotrofia de
los 2 cuadriceps, sin paresia significativa en ellos y sin otro déficit
muscular valorable. Un primer electromiograma (EMG) mostraba
un incremento de la actividad de insercién, con fibrilacién y ondas
positivas de las 4 extremidades, que orientaba inicialmente a una
enfermedad de motoneurona. Con la orientacion inicial de ELA, se
inici6é tratamiento con riluzole. A los 3 meses se realiz6 nuevo EMG
que mostraba, ademads de los hallazgos previos, unidades motoras
con potenciales de accién polifasicos de baja amplitud que indi-
caban la posibilidad de una miopatia y, en concreto, una MCI. Se
realiz6 biopsia muscular que mostré presencia de fibras anguladas,
grupos de fibras atroéficas, fibras necréticas y vacuolas, fibras COX-,
algunas con depésitos subsarcolémicos de mitocondrias, con pre-
sencia de infiltrados de linfocitos T CD8+ >CD4+, sobreexpresion
de CMH-1 y macréfagos. Estos cambios eran compatibles con una
MCIL

La evolucién posterior ha sido lenta pero constante. A la afecta-
ciéninicial dela prensiéon de las manos y amiotrofia de cuadriceps se
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