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A tomografia computadorizada e sua reconstrucao 3D
aumentam a reprodutibilidade das classifica¢oes
das fraturas da extremidade proximal do imero?”

Thais Matsushigue, Valmir Pagliaro Franco, Rafael Pierami*,
Marcel Jun Sugawara Tamaoki, Nicola Archetti Netto e Marcelo Hide Matsumoto

Universidade Federal de Sdo Paulo, Sdo Paulo, SP, Brasil

INFORMAQ@ES SOBRE O ARTIGO RESUMO
Historico do artigo: Objetivo: determinar se asimagens da reconstrucao 3D da tomografia computadorizada (TC)
Recebido em 4 de setembro de 2012 aumentam a concordancia inter e intraobservador dos sistemas de classificacdo de Neer e
Aceito em 1 de agosto de 2013 Arbeitsgemeinschaft flir Osteosynthesefragen (AO).
Métodos: foram obtidas imagens radiograficas em trés posicdes do ombro e imagens
Palavras-chave: tomograficas com reconstrucéo 3D, que foram analisadas em dois tempos por quatro obser-
Fraturas do imero/radiografia vadores independentes.
Fraturas do umero/classificacio Resultados: a avaliacdo radiografica demonstrou que o uso da TC melhora a concordan-
Tomografia cia intra e interobservadores para a classificacdo de Neer. O mesmo néo foi observado na
classificacdo AO, na qual a TC demonstrou aumento somente da concordancia interobser-
vadores.

Conclusdo: o uso de TC 3D permite uma melhor avaliacdo da fratura quanto as partes que a
compdem e aos seus desvios, mas mesmo assim apresenta uma concordancia intraobser-

vadores menor do que a ideal.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier Editora
Ltda. Todos os direitos reservados.

Do computed tomography and its 3D reconstruction increase the
reproducibility of classifications of fractures of the proximal extremity of
the humerus?

ABSTRACT

Keywords: Objective: to determine whether 3D reconstruction images from computed tomography (CT)
Fractures of the increase the inter and intraobserver agreement of the Neer and Arbeitsgemeinschaft fir
humerus/radiography Osteosynthesefragen (AO) classification systems.

Fractures of the Methods: radiographic images and tomographic images with 3D reconstruction were obtai-
humerus/classification ned in three shoulder positions and were analyzed on two occasions by four independent
Tomography observers.
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Results: the radiographic evaluation demonstrated that using CT improved the inter and
intraobserver agreement of the Neer classification. This was not seen with the AO classifi-
cation, in which CT was only shown to increase the interobserver agreement.

Conclusion: use of 3D CT allows better evaluation of fractures with regard to their component

parts and their displacements, but nevertheless the intraobserver agreement presented is

less than ideal.

© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. All rights reserved.

Introducao

As fraturas da extremidade proximal do tmero tém uma inci-
déncia aproximada entre 63 e 105 por 100.000 por ano’™ e
representam 5% de todos os acometimentos do esqueleto
apendicular.*®> Apresentam baixa incidéncia em individuos
com idade inferior a 40 anos e aumentam exponencialmente
apds essa faixa etdria. H4 uma maior prevaléncia dessas fra-
turas no sexo feminino, com aproximadamente 70% a 80%.'~
As caracteristicas da fratura (traco, localizacdo, envolvimento
articular, cominuicdo e grau de acometimento de partes
moles) estdo diretamente relacionadas a forca do trauma, a
posicdo do membro no momento do trauma e a qualidade
4ssea.®’

Varios sistemas de classificacdo foram desenvolvidos
numa tentativa de guiar o tratamento e comparar resulta-
dos. Para um sistema de classificacdo ser considerado bom ele
precisa ser validado, confiavel e reprodutivel, além de guiar o
tratamento e prever possiveis complicacdes e o progndstico;
deve, ainda, funcionar como mecanismo de comparacdo de
resultados obtidos com os diversos tipos de tratamento.

A classificacdo da Arbeitsgemeinschaft flir Osteosynthese-
fragen/Association for the Study of Internal Fixation (AO/Asif),
criada em 1986 e revisada em 1990, usa um sistema alfanumé-
rico para dividir as fraturas da extremidade proximal do imero
em 27 subgrupos. Existem trés tipos de lesdes basicas con-
sideradas nessa classificacdo: fratura unifocal extra-articular,
fratura bifocal extra-articular e fratura articular. Os trés grupos
sao organizados de acordo com ordem crescente de complexi-
dade e a dificuldade no tratamento e no prognéstico. Trata-se
de um dos mais completos sistemas de classificacio; porém,
sua reprodutibilidade intra e interobservadores tem se mos-
trado um problema no que se refere a divisdo entre grupos e
subgrupos.®

Neer usou as partes definidas por Codman para propor a
classificacdo mais empregada nos dias atuais.”!® As quatro
partes da extremidade proximal do imero definidas nessa
classificacdo sdo: tuberosidade maior, tuberosidade menor,
didfise do imero e cabeca do Umero; para ser considerado
uma parte, o fragmento deve estar com desvio superior a 1cm
ou 45°, exceto a tuberosidade maior, que é considerada como
uma parte se houver desvio maior do que 0,5cm ou 45° de
angulacdo. Sendo assim, as fraturas podem ser classificadas
como em uma, duas, trés ou quatro partes. Uma critica a
classificacdo de Neer reside no fato de ela ndo considerar a
possibilidade de luxacédo glenoumeral associada a fratura, fato
que é englobado pela classificacdo AO.

Atualmente, alguns estudos questionaram a reprodutibili-
dade das classificagdes das fraturas da extremidade proximal

do tmero.'"'® A principal critica aos sistemas de classificacdo
reside na dificuldade da avaliagcdo do grau de desvio e
da angulacdo com o uso somente de radiografias simples.
Nesse contexto, a tomografia computadorizada fornece maior
detalhamento da lesdo e tem sido amplamente usada para
avaliacdo dessas fraturas, principalmente as mais comple-
xas; entretanto, esse exame néo é indcuo e o paciente recebe
alta taxa de radiagdo. Além disso, suas indica¢des ainda nao
estdo bem estabelecidas e seu beneficio ndo estd claramente
comprovado.'?1316

Alevar em conta que o tratamento dessas fraturas depende
da avaliacdo radiografica e que as classificagdes mais usa-
das (AO e Neer) apresentam baixa reprodutibilidade,’ "3
desenvolvemos este estudo com o objetivo de avaliar a repro-
dutibilidade dos dois sistemas de classificacdo mais usados no
nosso meio, pela radiografia e pela TC e sua reconstrucao 3D.

Materiais e métodos

O estudo foi submetido & apreciacdo do Comité de Etica em
Pesquisa da Universidade Federal de Sao Paulo (Unifesp) sob o
numero 0212/11 em 24 de fevereiro de 2011 e aprovado.

Foi feita anadlise retrospectiva de todos os pacientes com o
diagnéstico de fratura da extremidade proximal do imero do
Setor de Cirurgia de Ombro e Cotovelo do Hospital Sdo Paulo da
Universidade Federal de Sao Paulo (Unifesp) atendidos entre
agosto de 2009 e abril de 2012.

Foram selecionados consecutivamente 72 pacientes, dos
quais 37 puderam ser incluidos no estudo. As imagens selecio-
nadas foram analisadas de acordo com as incidéncias obtidas
(anteroposterior, perfil da escapula e axilar), o total de inci-
déncias, a qualidade da radiografia e a presenca de TC com
reconstrucdo em 3D no momento do trauma. Foram exclui-
das radiografias de ma qualidade, aquelas nas quais nao havia
as incidéncias necessdrias para o estudo e aquelas que néo
tinham imagens tomograficas com reconstrucdo em 3D. Além
disso, foram excluidos todos os pacientes que ja haviam sido
submetidos a procedimentos cirdrgicos prévios no membro
estudado, bem como aqueles que ja haviam apresentado fra-
tura naregido estudada e as fraturas consideradas patolégicas.

As imagens foram analisadas por quatro observadores
independentes: um residente do terceiro ano de ortopedia
e traumatologia (C), um ortopedista estagidrio no setor de
ombro e cotovelo (B) e dois ortopedistas e traumatologis-
tas especializados em cirurgia de ombro e cotovelo (A e D).
Eles classificaram as fraturas de acordo com as classificacoes
AO/Asif e de Neer, independentemente, por meio da andlise
das imagens que foram previamente digitalizadas, em dois
tempos distintos, com intervalo de uma semana entre eles. Em
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Tabela 1 - Concordancia interobservadores pelos exames
de radiografia e TC pelas classificacoes de Neer e AO

Exame Classificacao Kappa

Radiografias Neer 0,37
AO 0,25

Tomografia Neer 0,57
AO 0,36

Tabela 2 - Médias das concordancias intraobservador

para as classificacoes de Neer e AO quando usados os
exames por meio de TC e RX

Exame Classificacao Kappa

Radiografia Neer 0,45
AO 0,39

Tomografia Neer 0,56
AO 0,33

cada avaliacdo, as imagens foram randomizadas em sequén-
cias diferentes para se evitarem vieses.

Os dados foram coletados e submetidos a andlise estatis-
tica. Obteve-se o coeficiente kappa (k) para se determinar a
concordancia inter e intraobservadores das classifica¢des. Os
valores de kappa variamde -1 a + 1; valores entre -1 e Oindicam
que a concordéncia foi menor do que a esperada e se consi-
dera somente o acaso; valores iguais a 0 indicam concordéncia
semelhante ao acaso e a + 1 indicam total concordancia. Geral-
mente valores de 0,5 sdo considerados como insatisfatorios,
entre 0,5 e 0,75 satisfatérios e apropriados e acima de 0,75
excelentes.!”

Resultados

O método com a maior concordéncia interobservadores foi a
classificagdo de Neer quando usada a TC (x=0,57). A TC pro-
porcionou um aumento da concordéncia interobservadores
em ambas as classifica¢oes (tabela 1).

Em relacdo a concordéncia intraobservador, néo foi obser-
vado aumento com o uso TC quando aplicada a classificacdo
AO (x=0,39 para radiografia e k=0,33 para TC). J& para a
classificacdo de Neer houve um aumento dessa concordancia
(x=0,45 para radiografia e k=0,56 para TC) (tabela 2).

Discussao

Nas ultimas décadas, com a introducgdo de novas tecnologias
para o diagnéstico das fraturas da extremidade proximal do
umero, tem-se questionado se o uso da tomografia computa-
dorizada com reconstrucdo em trés dimensodes (TC 3D) traria
beneficios na identificacdo do padrio de fratura e direciona-
ria a forma de tratamento.’"® Contudo, esse método ndo é
inécuo, porque expde o paciente a uma alta carga de radiagdo.
Além disso, o custo desse método ainda é muito superior ao da
radiografia simples. Por esses motivos, novos estudos devem
ser feitos para definir a utilidade e as possiveis indica¢bes para
o emprego da TC.

No nosso estudo, a concordancia interobservador, quando
usada a classificacdo de Neer por meio de radiografias, foi

insatisfatéria (x =0,37). Esse achado é concordante com outros
trabalhos publicados com essa finalidade.’”'*'® Quando avali-
ada por meio da TC, a concordancia interobservador passou a
ter um valor satisfatério (x =0,57), em consonéncia com outros
estudos ja publicados,'>'® o que justifica o uso da TC. Em
relacdo a classificacdo AO, os valores encontrados com o uso
daradiografia e da TC foram considerados insatisfatérios, ape-
sar de haver um aumento no valor de kappa (x=0,25 para
radiografia e k =0,36 para TC). Esses valores insatisfatérios tal-
vez sejam justificados pela complexidade da classificagdo. O
mesmo é observado quando ela é usada para classificar fratu-
ras em outros segmentos, como extremidade distal do radio,
tornozelo e colo do fémur.'*??

Em relacdo a concordancia intraobservador, a TC mostrou-
-se util quando usada a classificacdo de Neer e demonstrou
um valor satisfatério (x=0,56). O mesmo foi mostrado por
outros estudos.''%'® Para a classificacio AO, a TC ndo
se mostrou util e levou a um decréscimo no valor de
kappa (de 0,39 para 0,33), o que talvez seja justificado pela
complexidade da classificacdo, como ja discutido previa-
mente.

Desse modo, nosso estudo demonstrou melhor reprodu-
tibilidade das classificacdes de Neer com o uso da TC com
reconstrucdao em 3D, o que justifica seu uso na classificacao
das fraturas da extremidade proximal do Umero, ji que
é a mais aplicada no nosso meio. No entanto, em valo-
res absolutos a reprodutibilidade ainda permanece baixa. O
mesmo nao foi observado quando foi usada a classificacao
AO.

Uma limitacdo deste estudo foi o baixo nimero de casos
avaliados, o que pode levar a um viés. Além disso, por se tratar
de um servico de referéncia em trauma, é provavel que possa
haver maior nimero de casos complexos na casuistica, o que
levaria a uma menor concordéncia intra e interobservador, ja
que nas fraturas mais complexas da extremidade proximal
do imero se torna mais dificil aferir a angulacdo, o desvio e a
impaccao. Essas caracteristicas da fratura que fazem parte dos
critérios para a classifica¢do tém sido apontadas como os fato-
res que causam a baixa reprodutibilidade das classificacdes. E
importante salientar que este estudo visa somente a verificar
a reprodutibilidade das classifica¢des pelas radiografias con-
vencionais e pela TC com reconstrucdo em 3D. Ndo se trata
de um estudo de acurdcia nem avalia o mérito desses exames
quanto a indicacéo cirdrgica.

Conclusao

A TC com reconstrucdo em 3D melhora a concordancia intra e
interobservadores para a classificacdo de Neer. O mesmo nao
foi observado para a classificacdo AO, na qual houve melhoria
somente na concordancia interobservadores com o uso da TC
com reconstru¢do em 3D.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.



REV BRAS ORTOP.2014;49(2):174-177

177

REFER E NCIAS

10.

11.

12.

. Court-Brown CM, Garg A, McQueen MM. The epidemiology of

proximal humeral fractures. Acta Orthop Scand.
2001;72(4):365-71.

. Horak J, Nilsson BE. Epidemiology of fracture of the upper end

of the humerus. Clin Orthop Relat Res. 1975;(112):250-3.

. Kristiansen B, Barfod G, Bredesen J, Erin-Madsen J, Grum B,

Horsnaes MW, et al. Epidemiology of proximal humeral
fractures. Acta Orthop Scand. 1987;58(1):75-7.

. Lind T, Krgner K, Jensen J. The epidemiology of fractures of

the proximal humerus. Arch Orthop Trauma Surg.
1989;108(5):285-7.

. Court-Brown CM, Caesar B. Epidemiology of adult fractures: a

review. Injury. 2006;37(8):691-7.

. Palvanen M, Kannus P, Parkkari J, Pitkdjarvi T, Pasanen M,

Vuori I, et al,, Jarvinen M. The injury mechanisms of
osteoporotic upper extremity fractures among older adults: a
controlled study of 287 consecutive patients and their 108
controls. Osteoporos Int. 2000;11(10):822-31.

. Mills HJ, Horne G. Fractures of the proximal humerus in

adults. ] Trauma. 1985;25(8):801-5.

. Marsh JL, Slongo TF, Agel J, Broderick JS, Creevey W, DeCoster

TA, et al. Fracture and dislocation classification compendium
- 2007 Orthopaedic Trauma Association classification,
database, and outcomes committee. ] Orthop Trauma. 2007;21
Suppl 10:51-133.

. Neer CS. Displaced proximal humeral fractures. I.

Classification and evaluation. ] Bone Joint Surg Am.
1970;52(6):1077-89, 274,

Neer CS. Four-segment classification of proximal humeral
fractures: purpose and reliable use. ] Shoulder Elbow Surg.
2002;11(4):389-400, 274,

Bernstein ], Adler LM, Blank JE, Dalsey RM, Williams GR,
Iannotti JP. Evaluation of the Neer system of classification of
proximal humeral fractureswith computerized tomographic
scans and plain radiographs. ] Bone Joint Surg Am.
1996;78(9):1371-5.

Brunner A, Honigmann P, Treumann T, Babst R. The impact of
stereo-visualisation of three-dimensional CT datasets on the

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

inter- and intraobserver reliability of the AO/OTA and Neer
classifications in the assessment of fractures of the proximal
humerus. ] Bone Joint Surg Br. 2009;91(6):766-71.

Foroohar A, Tosti R, Richmond JM, Gaughan JP, Ilyas AM.
Classification and treatment of proximal humerus fractures:
inter-observer reliability and agreement across imaging
modalities and experience. ] Orthop Surg Res. 2011 29;

6:38.

Siebenrock KA, Gerber C. The reproducibility of classification
of fractures of the proximal end of the humerus. ] Bone Joint
Surg Am. 1993;75(12):1751-5.

Mahadeva D, Dias RG, Deshpande SV, Datta A, Dhillon SS,
Simons AW. The reliability and reproducibility of the Neer
classification system - Digital radiography (PACS) improves
agreement. Injury. 2011;42(4):339-42.

Sjodén GO, Movin T, Aspelin P, Glintner P, Shalabi A.
3D-radiographic analysis does not improve the Neer and AO
classifications of proximal humeral fractures. Acta Orthop
Scand. 1999;70(4):325-8.

Fleiss JL, Slakter MJ, Fischman SL, Park MH, Chilton NW.
Inter-examiner reliability in caries trials. ] Dent Res.
1979;58(2):604-9.

Majed A, Macleod I, Bull AM, Zyto K, Resch H, Hertel R, et al.
Proximal humeral fracture classification systems revisited. J
Shoulder Elbow Surg. 2011;20(7):1125-32.

Matsunaga FT, Tamaoki MJ, Cordeiro EF, Uehara A, Ikawa MH,
Matsumoto MH, et al. Are classifications of proximal radius
fractures reproducible? BMC Musculoskelet Disord.
2009;10:120.

Belloti JC, Tamaoki MJ, Franciozi CE, Santos JB, Balbachevsky
D, Chap Chap E, et al., Albertoni WM, Faloppa F. Are distal
radius fracture classifications reproducible? Intra
interobserver agreement. Sao Paulo Med J. 2008;126(3):180-5.
Tenério R, Mattos CA, Araujo LH, Belangero WD. Analise da
reprodutibilidade das classificacdes de Lauge-Hansen e
Danis-Weber para fraturas de tornozelo. Rev Bras Ortop.
2001;36(1):434-7.

Gusmao PD, Mothes FC, Rubin LA, Goncalves RZ, Teloken MA,
Schwartsmann CR. Avaliacao da reprodutibilidade da
classificacao de Garden para fraturas do colo femoral. Rev
Bras Ortop. 2002;37(8):381-6.


http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0005
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0010
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0015
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0020
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0025
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0030
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0035
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0040
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0045
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0050
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0055
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0060
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0065
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0070
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0075
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0080
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0085
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0090
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0095
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0100
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0105
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110
http://refhub.elsevier.com/S0102-3616(14)00044-7/sbref0110

	A tomografia computadorizada e sua reconstrução 3D aumentam a reprodutibilidade das classificações das fraturas da extremi...
	Introdução
	Materiais e métodos
	Resultados
	Discussão
	Conclusão
	Conflitos de interesse
	Referências


