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INFORMAQ@ES SOBRE O ARTIGO RESUMO
Historico do artigo: Objetivo: testar a hipétese nula de que os pacientes com a triade terrivel do cotovelo (luxagdo
Recebido em 16 de maio de 2013 associada a fraturas da cabeca do radio e do processo coronoide) tratados com redugdo aberta
Aceito em 30 de agosto de 2013 e fixacdo interna da cabeca do radio tém resultado final comparavel aos pacientes tratados
On-line em 23 de junho de 2014 com artroplastia ou ressecc¢do parcial da cabeca do radio.

Métodos: foram avaliados, em média aos 23 meses (16 a 36) apds a cirurgia, 26 pacientes
Palavras-chave: com a triade terrivel do cotovelo operados por um Unico cirurgido. Eram 17 homens e nove
Luxacdes mulheres, com média de idade de 41 anos (+ 13,4). As fraturas da cabeca do radio foram tra-
Articulacdo do cotovelo tadas com osteossintese (12 pacientes), ou artroplastia (nove), ou resseccdo de um fragmento
Fraturas do radio pequeno ou nenhum tratamento (cinco). Fixacdo do processo coronoide/capsula anterior foi

feita em 21 pacientes. O complexo ligamentar lateral (LCL) foi reparado em todos os paci-
entes, enquanto que o complexo ligamentar medial (LCM) foi reparado em trés pacientes
cujos cotovelos persistiam instaveis apés o tratamento da cabeca do radio e do LCL, mas
sem fixacdo do processo coronoide.
Resultados: o arco final médio de flexao e extensao foi de 112°. A pronagdo média foi de
70° e a supinacdo, de 6°. O escore Dash (Disabilities of Arm, Shoulder & Hand) médio foi
de 12 e o Mepi (Mayo Elbow Performance Index) médio foi de 87. De acordo com o Mepi, 21
pacientes (80%) tiveram bons e excelentes resultados. Nao houve diferenca estatisticamente
significativa entre os resultados dos pacientes submetidos a fixacdo da cabega do radio e
aqueles submetidos a artroplastia ou ressec¢ao de um fragmento pequeno.
Conclusdo: ndo hda diferenca entre os pacientes tratados com a artroplastia da cabeca do
radio daqueles tratados com outras técnicas.
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Terrible triad of the elbow: influence of radial head treatment

ABSTRACT

Objective: to test the null hypothesis that patients with the terrible triad of the elbow (dis-
location together with fractures of the radial head and coronoid process) who are treated
with open reduction and internal fixation of the radial head have final results that are com-
parable with those of patients treated with arthroplasty or partial resection of the radial
head.

Methods: twenty-six patients with the terrible triad of the elbow who were operated by
a single surgeon were evaluated on average 23 months after the surgery (range: 16 to
36 months). There were 17 men and nine women of mean age 41+ 13.4 years. The frac-
tures of the radial head were treated by means of osteosynthesis (12 patients), arthroplasty
(nine) or resection of a small fragment or no treatment (five). Fixation of the coronoid pro-
cess/anterior capsule was performed in 21 patients. The lateral ligament complex (LLC) was
repaired in all the patients, while the medial ligament complex (MLC) was repaired in three
patients whose elbows remained unstable after treatment for the radial head and LLC, but
without fixation of the coronoid process.

Results: the mean final range of flexion and extension was 112°. The mean pronation was
70° and supination, 6°. The mean DASH score (Disabilities of the Arm, Shoulder & Hand)
was 12 and mean MEPI (Mayo Elbow Performance Index) was 87. According to the MEPI
scores, 21 patients (80%) had good and excellent results. There was no statistically significant
difference in the results between the patients who underwent fixation of the radial head
and those who underwent arthroplasty or resection of a small fragment.

Conclusion: there was no difference between the patients treated with arthroplasty of the

radial head and those treated with other techniques.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. All rights reserved.

Introducao

As lesdes que envolvem a luxacdo do cotovelo associada a
fratura da cabeca do rédio e fratura do processo coronoide
sdo referidas como triade terrivel do cotovelo.! Historica-
mente, essa lesdo apresenta dificuldades em sua abordagem
e resultados insatisfatérios por causa da instabilidade, artrose
e/ou rigidez do cotovelo.”® A dificuldade de se tratar esse
padrdo de lesdo se devia a falta de conhecimento sobre os
fatores anatomicos de estabilizagdo do cotovelo e de técni-
cas cirurgicas apropriadas. Pughet e McKee*® descreveram
uma abordagem sistematizada para o tratamento cirdrgico
da triade terrivel do cotovelo, que incluia a osteossintese ou
artroplastia da cabeca do radio, o reparo do coronoide quando
possivel e/ou da capsula articular e o reparo do complexo
ligamentar lateral (LCL) do cotovelo, demonstraram resulta-
dos bons e excelentes em 80% dos pacientes e apresentaram
ainda um indice de revisdo de 15%-25%. A partir de entdo,
diversos autores apresentaram resultados bons e excelentes
(77% a 100%) no tratamento cirirgico da triade terrivel do
cotovelo, de acordo com o protocolo apresentado por Pughet
etal.t

Este estudo tem por objetivo avaliar os resultados clinicos
e radiograficos dos pacientes operados da triade terrivel do
cotovelo de acordo com o protocolo. Nossa hipétese é que os
pacientes submetidos a artroplastia da cabeca do radio terdo
resultados comparaveis aos demais.

Métodos

Entre marco de 2007 e dezembro de 2009 foram diagnosticados
32 pacientes com a triade terrivel do cotovelo e submetidos
a tratamento cirtrgico por um mesmo cirurgido (LBJG) no
Hospital Madre Teresa (HMT) e no Hospital Universitario Riso-
leta Tolentino Neves (HURTN). Seis pacientes foram excluidos,
quatro ndo foram localizados e dois nado seguiram o acompa-
nhamento pds-operatério. Restaram 26 para a avaliac¢do, 17
homens e nove mulheres, com média de idade de 41 anos (+
13,4). Trés eram canhotos e 23 eram destros. O mecanismo de
lesdo foi queda de altura em 13 casos, acidente motociclistico
em 10, atropelamento, queda de bicicleta e acidente automo-
bilistico um cada. Os cotovelos foram operados, em média,
nove (+ 5,93) dias apds o trauma inicial. O lado esquerdo foi
afetado em 17 (65%) pacientes e o direito em sete (35%).

As fraturas da cabecga do radio foram classificadas como
tipo 4, de acordo com a classificagdo de Mason modifi-
cada por Johnston.'® Em seis fraturas foi identificado apenas
um fragmento e em quatro dessas havia um fragmento
anterior, menor do que 20% da superficie articular, extrema-
mente cominuido, sem possibilidade de fixagdo. Cinco fraturas
tinham dois fragmentos, sete, trés e oito, mais de trés.

As fraturas do processo coronoide foram classificadas
segundo O’Driscoll,’® que separa as fraturas, de acordo com
o corte coronal da tomografia computadorizada, em trés tipos
principais: tipo 1, as fraturas do topo do processo coronoide,
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Figura 1 - Uma mulher de 56 anos que sofreu queda da prdpria altura. A, Radiografia em perfil e anteroposterior prévia a
reducio que demonstra luxacio posterior do cotovelo e fratura da cabega do radio tipo 2 com um fragmento anterior
cominuido. B, Radiografia em perfil e anteroposterior pés-tratamento cirirgico que demonstra a reducdo concéntrica do
cotovelo apesar da ressec¢do do fragmento anterior da cabega do radio.

1A com fragmento até 2 mm e 1B com fragmentos maiores do
que 2mm. As fraturas tipo 2 sdo anteromediais e as tipo 3, da
base do processo coronoide. Em 19 pacientes foram identifica-
das fraturas do processo coronoide tipo 1A e nos demais sete,
tipo 1B.

Em todos os pacientes foi identificada a lesao do complexo
ligamentar lateral por avulsdo em sua origem no céndilo late-
ral. A reinsercdo foi feita por meio de sutura transéssea ou de
ancora metdlica 4.0 (Hexagon Ind. e Com. de Aparelhos Orto-
pédicos Ltda., Campinas, SP) com fio Ethibond n° 2 (Johnson &
Johnson do Brasil Ltda., Sdo José dos Campos, SP). A reinsercao
do complexo ligamentar medial foi feita em apenas trés paci-
entes por meio de ancoras metdlicas 4.0 e fio Ethibond n° 2,
que apresentaram instabilidade residual apés o tratamento
da fratura da cabecga do radio e do LCL. Nesses trés casos,
o processo coronoide/capsula anterior néo foi fixado porque o
cirurgido, durante a avaliacdo pré-operatéria, os considerou
lesdes discretas que ndo contribuiam para a instabilidade do
cotovelo.

Sete pacientes apresentavam outras fraturas no membro
superior ipsilateral, duas do radio distal, uma do estiloide
ulnar, uma do condilo lateral, uma lesdo de Stenner no polegar,
uma fratura de metacarpo e uma lesdo do manguito rotador
do ombro. A excecdo da lesdo do manguito rotador, todas as
outras foram fixadas no mesmo ato cirdrgico, para acelerar a
reabilitacdo do cotovelo no periodo pds-operatério.

Em todos os pacientes foi feita uma incisdo posterior uni-
versal ao cotovelo com rebatimento subcuténeo lateral até a
completa exposicao lateral do cotovelo. O intervalo de Kocher
foi explorado com o uso do intervalo ja definido pela lesdo
ligamentar lateral para obter-se acesso a articulacdo do coto-
velo. Uma vez exposta a articulacdo, o processo coronoide foi
abordado inicialmente. Em 12 pacientes foi feita uma sutura
transoéssea, tipo pull-out, que incluiu a capsula articular ante-
rior e o fragmento do processo coronoide, e em um paciente
a sutura foi feita por meio de dncora metélica 4.0 inserida na
ulna proximal. Em oito pacientes, todos com fraturas tipo 1B
do processo coronoide, foi feita a osteossintese do fragmento
6sseo fraturado do processo coronoide com o uso de parafuso
canulado isolado em dois casos, parafuso canulado e fios de
Kirschner (fios-k) em dois casos, parafuso canulado e sutura

transdssea da capsula em um caso, fios-k e sutura transéssea
em dois casos e fios-k isolados em um caso. Em cinco pacien-
tes ndo se fez qualquer reparo ao processo coronoide, uma vez
que, durante a avaliagdo pré-operatéria, o cirurgido conside-
rou lesdes discretas que ndo contribuiam para a instabilidade
do cotovelo.

A abordagem da cabeca do radio foi feita a seguir. Em
quatro pacientes que apresentavam um fragmento anterior,
menor do que 20% da superficie articular, cominuido e sem
possibilidade de reconstrucdo, optou-se pela ressecg¢ao sim-
ples dos fragmentos, uma vez que ndo tinha havido prejuizo
na estabiliza¢do do cotovelo (fig. 1). Em seis fraturas foi feita
a osteossintese com parafusos de Herbert. Em quatro casos
houve o acréscimo de fios de Kirschner aos parafusos de Her-
bert. Em dois pacientes foram usados parafusos e placas. Em
oito pacientes foi feita a artroplastia ndo cimentada da cabeca
do radio com prétese monobloco (Meta Bio Industrial Ltda.,
Rio Claro, SP) com trés variacoes de tamanho, referentes ao
comprimento do colo (9 mm, 12 mm, 19 mm). Em um paciente
foi feita a artroplastia com prétese moldada em metilmetra-
crilato, que foi removida apds oito semanas. Em um paciente
que apresentava desvio discreto a fratura néo foi submetida a
osteossintese.

Por ultimo, foi feita a reinser¢do do complexo ligamen-
tar lateral do cotovelo em seu ponto isométrico, seja por
meio de &ancoras metdlicas ou de sutura transéssea. A
estabilidade do cotovelo era testada com a extensdo passiva
completa do cotovelo em neutro. Em seguida era feita a flexdo
passiva assistida do cotovelo, com o objetivo de uma estabili-
dade concéntrica em todo o arco de movimento (ADM). Em trés
pacientes foi observada uma subluxacao posterior residual, foi
feito o reparo do complexo ligamentar medial com ancora 4.0
e fios Ethibond n°2 e foi restabelecida a estabilidade articular
em todo o ADM. O uso do fixador externo articulado nao foi
necessario em qualquer paciente.

Apés a cirurgia, os cotovelos foram imobilizados por uma
semana em 90° de flexdo e em pronacdo com tala gessada.
Depois da remocao da imobilizacdo, os pacientes eram orien-
tados a iniciar um programa domiciliar para ganho precoce de
ADM, que consistia na flexdo e na extensao ativa do cotovelo,
essa ultima com o cotovelo pronado, além da pronossupinacdo
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Figura 2 - Uma mulher de 54 anos que sofreu queda da prépria altura. A, Radiografia em perfil prévia a reducdo que
demonstra luxacgao posterior do cotovelo e fratura da cabeca do radio. B, Radiografia em perfil pés-reducdo que demonstra
fratura cominutiva da cabeca do radio e fratura da coronoide. C1 e G2 - Radiografias em AP e perfil que demonstram reducido
concéntrica do cotovelo e da prétese da cabeca do radio e da dncora metalica lateral. D1, D2, D3, e D4 - Resultado clinico

apo6s seguimento final.

passiva do cotovelo em 90° de flexdo. Esse programa era man-
tido por seis semanas, periodo no qual os pacientes eram
orientados a nao fazer a abducdo do ombro acima de 60°
ou a abducao com o ombro fletido em 90°, a fim de evitar
estresse em varo sobre a reconstrucao ligamentar, conforme
preconizado por Duckworthet et al.'/ Apés seis semanas, os
pacientes eram encaminhados para a fisioterapia e iniciada a
reabilitacdo do membro operado sob supervisao.

Os controles pds-operatérios foram feitos na 12, 22 e 62
semanas e no 3° 6° e 12° meses. Foi avaliada a dor por
meio da Escala Visual Analdgica, a ADM por meio do goni-
Ometro, a estabilidade, clinicamente (teste de Pivot Shift
e Gaveta) e radiograficamente, por meio da constatacdo de
reducdo concéntrica nas imagens em anteroposterior (AP) e
perfil. Avaliaram-se também a consolidacdo das fraturas e a
presenca de ossificacdo heterotdpica e alteracdes degenerati-
vas.

A avaliacdo final dos pacientes foi feita por um espe-
cializando em cirurgia do ombro e cotovelo devidamente
treinado e consistia na aplicacdo dos questiondrios Dash'®
e Mepi,'° mensuragdo da ADM, avaliacdo da estabilidade
articular, pesquisa de complicacdes e outras cirurgias no
mesmo cotovelo, além da avaliacdo de radiografias em AP
e perfil para pesquisa de calcificacoes perinsercionais liga-
mentares, ossificacao heterotdpica e alteracoes degenerativas
do cotovelo, essas ultimas classificadas de acordo com o
critério de Broberg e Morrey:'° grau 0 (auséncia, cotovelo nor-
mal); grau 1 (leve discreto estreitamento articular e minima
formacao de ostedfitos); grau 2 (moderado, moderado estrei-
tamento articular e moderada formacéo de osteéfitos); grau 3
(severo estreitamento e destruicdo articular).

As variaveis foram analisadas com o teste de Fischer e con-
siderados valores significativos quando p <0,05.

Resultados

A avaliacdo final foi feita em média de 23 meses (12-36). A
contratura em flexdo final média foi de 20° (+ 13,70°), variacdo
de 0° a 40° (fig. 2). A flexdo final média foi de 132° (+ 13,20°),
variacdo de 90° a 150°. O arco final de ADM médio foi de 112°
(& 24,29°). A pronagao média foi de 70° (+ 18,34°), variagdo de
0° a 80°. A supinacdo média foi de 63° (+ 19,92°), variacdo
de 0° a 80°.

O Dash médio foi de 12 (+ 15,36), variacdo de 0 a 44. O
Mepi médio foi de 87 (+ 14,34), variacdo de 50 a 100. A andlise
individual do Mepi demonstra 12 resultados excelentes, nove
bons, quatro regulares e um ruim, ou seja, 80% dos pacientes
apresentaram um resultado satisfatério. A avaliacio radiogra-
fica demonstrou a auséncia de alteracdes degenerativas em
14 pacientes (54%), enquanto nove apresentavam alteracoes
grau 1, um grau 2 e nenhum grau 3. Em dois pacientes nao foi
possivel fazer estudo radiografico atualizado.

Dos oito pacientes que usaram a prétese da cabeca do radio,
quatro (50%) apresentaram um arco de flexdo-extensao (AFE)
menor do que 100°. No grupo de 17 pacientes que tiveram
as cabecgas do radio reconstruidas, apenas trés (17%) tinham
um AFE menor do que 100°. Mas tais valores nédo foram esta-
tisticamente significativos (p=0,159). O Mepi no grupo da
artroplastia foi inferior a 75 em trés (37%) pacientes e também
em trés (17%) pacientes no grupo submetido a osteossintese.
No entanto, os valores ndo foram estatisticamente significati-
vos (p=0,208). Nesta avaliacdo, o paciente que foi submetido
a artroplastia da cabeca do radio com prétese moldada em
metilmetacrilato e posteriormente retirada foi excluido da
andlise comparativa, apesar de demonstrar um Mepi de 85°
e um AFE de 150°.
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Complicacoes

Nenhum paciente apresentou infeccdo, deiscéncia da
ferida operatéria ou lesdes neurovasculares. Cinco tive-
ram complicacdes que necessitaram de tratamento cirtrgico.
Um apresentou necrose avascular e pseudoartrose da cabeca
do radio e foi submetido a remocdo do material de sintese
juntamente com os fragmentos 6sseos da cabeca do radio,
trés meses apés a cirurgia index. Quatro desenvolveram
rigidez articular do cotovelo. Desses, dois apresentavam
ossificacdo heterotépica anterior e trés haviam sido submeti-
dos a artroplastia da cabeca do radio. Todos foram submetidos
a liberacédo cirtrgica do cotovelo associada a retirada da proé-
tese da cabeca do radio e da ossificacdo heterotépica, nos
casos em que elas estavam presentes. Em um paciente foram
feitas duas liberagdes osteocapsulares do cotovelo. Um dos
pacientes desenvolveu sinostose radioulnar proximal apds
a retirada da proétese e foi, posteriormente, submetido ao
procedimento de Kaminemi-Morrey,?° mas néo houve ganho
de pronossupinacédo, por causa da neoformacéo da sinostose.
Ele recusou nova cirurgia.

Discussao

Historicamente, as publica¢des do tratamento da triade terri-
vel eram esparsas, apresentavam pequenas séries de casos e
com distintas abordagens cirurgicas ou conservadoras. Apre-
sentavam, em comum, maus resultado no tratamento desse
tipo de lesdo.>>™

Recentemente, diversos estudos e pesquisas propiciaram
um melhor entendimento da biomecénica e da estabilidade
do cotovelo e da interacdo entre elas’'~?% e contribuiram para
a publicacdo de melhores resultados cirdrgicos dessa lesdo.
Pughet et al.*> descreveram uma abordagem sistematizada
para o tratamento cirdrgico da triade terrivel do cotovelo, que
incluia a osteossintese ou a artroplastia da cabeca do radio,
o reparo do coronoide se possivel e/ou da cépsula articu-
lar e o reparo do complexo ligamentar lateral do cotovelo,
além de fazer o reparo do ligamento colateral medial e o
uso do fixador externo do cotovelo em casos selecionados.
Eles demonstraram resultados bons e excelentes na maio-
ria dos pacientes e apresentaram ainda um indice de revisdo
de 15%-25%. Posteriormente, diversos trabalhos apresenta-
ram resultados consistentes e reprodutiveis de acordo com
a mesma abordagem sistematizada, com indices de bons e
excelentes resultados de 77% a 84%.5%13

Nosso estudo confirma os resultados desses trabalhos mais
recentes e reforca a reprodutibilidade de resultados satisfa-
térios em pacientes submetidos a abordagem proposta por
Pughet et al. Dos nossos pacientes, 80% apresentaram resul-
tados bons e excelentes, com um Mepi médio de 87 pontos e
um Dash médio de 12. Ainda assim, 38% apresentaram algum
grau de alteracdes degenerativas, mesmo que a maioria tenha
sido de alteracdes leves, o que apoia a persisténcia de um
grau sutil de instabilidade articular, que acarretaria um mau
funcionamento da articulacdo e consequente inicio precoce
de alteragdes degenerativas em alguns desses cotovelos. Um
periodo maior de seguimento seria necessario para avaliar a

progressao dessas alteracoes degenerativas e suas eventuais
repercussoes clinicas.

A hipétese nula foi corroborada. Apesar de diversos artigos
reforcarem a importéncia de se tentar reconstituir anatomica-
mente ou o mais préximo possivel a articulacdo radiocapitelar,
nao ha estudos que comparem os resultados da artroplastia da
cabeca do radio com outras técnicas no tratamento da triade
terrivel. Van Glabbeeket et al.?° descreveram a importancia
da restauracdo do comprimento do radio apés artroplastia da
cabeca do radio em cotovelos com lesdo do LCM. Os autores
recomendam que a substituicdo da cabeca do radio deva ser
feita com a mesma acurdcia e reprodutibilidade na posicdo
dos componentes como em qualquer outra artroplastia. Cha-
ralambouset et al.> sugerem que a osteossintese da cabega
do radio em pacientes com lesdo do LCM apresenta resulta-
dos superiores a artroplastia e a excisdo da cabe¢a do radio no
que concerne a estabilidade em varo do cotovelo. A prétese
de cabeca do radio de que dispomos é modular, com apenas
trés variacdes no tamanho, todas relacionadas ao colo: 9 mm,
12mm, 19 mm. N&o ha variacdes de tamanho da cabeca radial,
da haste ou da bipolaridade. Sendo assim, essa protese tem
a funcdo primaria de funcionar como um espagador e per-
mitir a cicatrizagcdo adequada das partes moles no periodo
pos-operatério. Imagindvamos que embora essa protese
nao conseguisse restabelecer de forma mais precisa a
articulacdo radiocapitelar e radioulnar proximal, os pacientes
submetidos a artroplastia da cabeca do radio teriam resulta-
dos semelhantes aqueles submetidos a outros tratamentos.
Ao comparar esses grupos, ndao encontramos resultados esta-
tisticamente significativos. Assim, acreditamos que uma vez
escolhida, a resseccdo da cabeca do radio deve ser substituida
por um espacador rigido, seja uma prétese metalica ou uma
cabeca do radio moldada em metilmetacrilato, como foi feito
em um de nossos pacientes, até a adequada cicatrizacdo das
partes moles. Evidentemente que essa é uma conclusdo de
um curto seguimento e com um grupo pequeno de pacien-
tes, o que enfraquece a andlise estatistica. £ necessario um
seguimento mais longo para demonstrar se a reconstrucdo
“nédo anatémica” da cabega do rddio pode causar alguma con-
sequéncia ao cotovelo.

Este estudo apresenta algumas limitagcdes. Trata-se de
um estudo retrospectivo, observacional e com curto segui-
mento médio (23 meses). Esse pequeno tempo de seguimento
impossibilita a avaliacdo correta da incidéncia, progresséo e
repercussdo clinica da osteoartrose degenerativa secundaria,
uma das complicagoes tardias mais temidas e de dificil tra-
tamento. O pequeno numero de pacientes em cada grupo
avaliado também torna mais fraca a andlise final de nossa
hipétese.

Conclusao

O tratamento cirturgico da triade terrivel do cotovelo fornece
resultados satisfatérios e reprodutiveis na maioria dos pacien-
tes, independentemente do método de tratamento da fratura
da cabeca do radio. Ndo houve diferencas entre os pacientes
tratados com osteossintese da cabeca do radio daqueles tra-
tados com artroplastia da cabeca do radio ou ressec¢do de um
fragmento.



REV BRAS ORTOP.2014;49(4):328-333

333

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

REFER E NCIAS

10.

11.

12.

13.

14.

15.

. Hotchkiss RN. Fractures and dislocations of the elbow. In:

Rockwood CA, Green DP, Bucholz RW, Heckman JD, editors.
Rockwood and Green'’s fractures in adults, 1, 4 ed.
Philadelphia: Lippincott-Raven;; 1996. p. 929-1024.

. Josefsson PO, Gentz CF, Johnell O, Wendeberg B. Dislocations

of the elbow and intraarticular fractures. Clin Orthop Relat
Res. 1989;(246):126-30.

. Ring D, Jupiter JB, Zilberfarb J. Posterior dislocation of the

elbow with fractures of the radial head and coronoid. ] Bone
Joint Surg Am. 2002;84A:547-51.

. Pugh DM, McKee MD. The “terrible triad” of the elbow. Tech

Hand Up Extrem Surg. 2002;6(1):21-9.

. Pugh DM, Wild LM, Schemitsch EH, King GJ, McKee MD.

Standard surgical protocol to treat elbow dislocations with
radial head and coronoid fractures. ] Bone Joint Surg.
2004;86A:1122-30.

. Forthman C, Henket M, Ring DC. Elbow dislocation with

intra-articular fracture: the results of operative treatment
without repair of the medial collateral ligament. ] Hand Surg
[Am]. 2007;32(8):1200-9.

. Lindenhovius AL, Jupiter JB, Ring D. Comparasion of acute

versus subacute treatment of terrible triad injuries of the
elbow. ] Hand Surg Am. 2008;33(6):920-6.

. Zeiders GJ, Patel MK. Management of unstable elbows

following complex fracture-dislocations — The “terrible triad”
injury. ] Bone Joint Surg Am. 2008;90Suppl4:75-84.

. Winter M, Chuinard C, Cikes A, Pelegri C, Bronsard N, de

Peretti F. Surgical management of the elbow dislocation
associated with non-reparable fractures of the radial head.
Chir Main. 2009;28(3):158-67.

Seijas R, Ares-Rodriguez O, Orellana A, Albareda D, Collado D,
Llusa M. Terrible triad of the elbow. ] Orthop Surg (Hong
Kong). 2009;17(3):335-9.

Guitton TG, Ring D. Nonsurgically treated terrible triad
injuries of the elbow: report of four cases. ] Hand Surg Am.
2010;35(3):464-7.

Chemama B, Bonnevialle N, Peter O, Mansat P, Bonnevialle P.
Terrible triad injury of the elbow: how to improve outcomes?
Orthop Traumatol Surg Res. 2010;96(2):147-54.
Rodriguez-Martin J, Pretell-Mazzini J, Andres-Esteban EM,
Larrainzar-Garijo R. Outcomes after terrible triads of the
elbow treated with the current surgical protocols. A review.
Int Orthop. 2011;35(6):851-60.

Jeong WK, Oh JK, Hwang JH, Hwang SM, Lee WS. Results of
terrible triads in the elbow: the advantage of primary
restoration of medial structure. ] Orthop Sci. 2010;15(5):612-9.
Johnston GW. A follow-up of one hundred cases of fracture of
the head of the radius with a review of the literature. Ulster
Med J. 1962;31:51-6.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

O’Driscoll SW, Jupiter JB, Cohen MS, Ring D, McKee MD.
Difficult elbow fractures: pearls and pitfalls. Instr Course Lec.
2003;52:113-34.

Duckworth AD, Kulijdian A, McKee MD, Ring D. Residual
subluxation of the elbow after dislocation or
fracture-dislocation: treatment with active elbow exercises
and avoidance of varus stress. ] Shoulder Elbow Surg.
2008;17(2):276-80.

Hudak PL, Amadio PC, Bombardier C. Development of an
upper extremity outcome measure: the Dash (disabilities of
the arm, shoulder and hand) [corrected]. The Upper Extremity
Collaborative Group (UECG). Am ] Ind Med. 1996;29(6):

602-8.

Broberg MA, Morrey BF. Results of delayed excision of the
radial head after fracture. ] Bone Joint Surg Am.
1986;68(5):669-74.

Kamineni S, Maritz NG, Morrey BF. Proximal radial resection
for posttraumatic radioulnar synostosis: a new technique to
improve forearm rotation. ] Bone Joint Surg Am.
2002;84-A(5):745-51.

Morrey BF, An KN. Articular and ligamentous contributions to
the stability of the elbow joint. Am J Sports Med.
1983;11(5):315-9.

O’Driscoll SW, Bell DF, Morrey BF. Posterolateral rotatory
instability of the elbow. ] Bone Joint Surg Am. 1991;73(3):
440-6.

Dunning CE, Zarzour ZD, Patterson SD, Johnson JA, King GJ.
Ligamentous stabilizers against posterolateral rotatory
instability of the elbow. ] Bone Joint Surg Am.
2001;83-A(12):1823-8.

McKee MD, Schemitsch EH, Sala MJ, O’Driscoll SW.
Thepathoanatomy of lateral ligamentous disruption in
complex elbow instability. ] Shoulder Elbow Surg.
2003;12(4):391-6.

Schneeberger AG, Sadowski MM, Jacob HA. Coronoid process
and radial head as posterolateral rotatory stabilizer of the
elbow. ] Bone Joint Surg Am. 2004;86-A(5):975-82.

Okazaki M, Takayama S, Seki A, Ikegami H, Nakamura T.
Posterolateral rotatory instability of the elbow with
insufficient coronoid process of the ulna: a report of 3
patients. ] Hand Surg Am. 2007;32(2):236-9.

Hull JR, Owen JR, Fern SE, Wayne JS, Boardman III ND. Role of
the coronoid process in varus osteoarticular stability of the
elbow. ] Shoulder Elbow Surg. 2005;14(4):441-6.

Terada N, Yamada H, Seki T, Urabe MD, Takayama TS. The
importance of reducing small fractures of the coronoid
process in the treatment of unstable elbow dislocation. J
Shoulder Elbow Surg. 2000;9(4):344-6.

Van Glabbeek F, Van Rie RP, Bumfeld JA, Neale PG, O'Driscol
SW, Morrey BF, An KN. Detrimental effects of overstuffing or
understuffing with a radial head replacement in the medial
collateral-ligament deficient elbow. ] Bone Joint Surg Am.
2004;86-A(12):2629-35.

Charalambous CP, Stanley JK, Siddique I, Powell E,
Ramamurthy C, Gagey O. Radial head fracture in the medial
collateral ligament deficient elbow; biomechanical
comparison of fixation, replacement, and excision in human
cadavers. Injury. 2006;37(9):849-53.


http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0115
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0120
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0125
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0130
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0135
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0140
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0145
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150
http://refhub.elsevier.com/S0102-3616(14)00096-4/sbref0150

	Tríade terrível do cotovelo: a influência do tratamento da cabeça do rádio
	Introdução
	Métodos
	Resultados
	Complicações
	Discussão
	Conclusão
	Conflitos de interesse
	Referências


