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INFORMAQ@ES SOBRE O ARTIGO RESUMO
Historico do artigo: As fraturas vertebrais sdo o tipo mais comum de fratura osteoporética. As mulheres na pés-
Recebido em 29 de maio de 2014 -menopausa tém um risco aumentado de fraturas vertebrais osteopordticas em comparagao
Aceito em 7 de dezembro de 2014 com as mulheres em idade fértil. As fraturas vertebrais estdo associadas a um aumento
na morbidade e mortalidade e a elevacao do risco de fratura vertebral subsequente, inde-
Palavras-chave: pendentemente da densidade mineral 6ssea. Apesar da ocorréncia comum e das graves
Fraturas vertebrais consequéncias das fraturas vertebrais, elas muitas vezes passam despercebidas ou sdo erro-
Fraturas osteoporéticas neamente diagnosticadas pelos radiologistas. Além disso, as fraturas vertebrais podem ser
Osteoporose descritas com uma terminologia variavel, que pode confundir em vez de esclarecer o médico

solicitante. Foi feito um levantamento dos laudos das radiografias de coluna vertebral de um
grupo de mulheres na pés-menopausa selecionadas para participar de um estudo de oste-
oporose no Centro de Pesquisa Clinica do Brasil. A analise descritiva avaliou a variabilidade
dos laudos em sete pacientes. Quatro radiologistas gerais independentes emitiram laudos
de avaliacdo das fraturas vertebrais por meio de uma analise cega. O objetivo deste estudo
foi avaliar a consisténcia desses laudos. A andlise descobriu uma acentuada variabilidade
no diagnéstico das fraturas vertebrais e na terminologia usada para descrevé-las. Na pra-
tica clinica da comunidade, essa variabilidade poderia levar a diferengas no tratamento de
pacientes com osteoporose, com o potencial de subtratamento ou tratamento exagerado, a
depender das circunsténcias clinicas. Laudos precisos e inequivocos de fraturas vertebrais
sdo susceptiveis de estar associados a melhores desfechos clinicos.
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ABSTRACT

Vertebral fractures are the single most common type of osteoporotic fracture. Postmenopau-
sal women are at increased risk for osteoporotic vertebral fractures compared with women
of childbearing age. Vertebral fractures are associated with an increase in morbidity, mor-
tality, and high risk of a subsequent vertebral fracture, regardless of bone mineral density.
Despite the common occurrence and serious consequences of vertebral fractures, they are
often unrecognized or misdiagnosed by radiologists. Moreover, vertebral fractures may be
described by variable terminology that can confuse rather than enlighten referring physici-
ans. We conducted a survey of spine X-ray reports from a group of postmenopausal women
screened for participation in a study of osteoporosis at Centro de Pesquisa Clinica do Brasil.
A descriptive analysis evaluated the variability of reports in 7 patients. Four independent
general radiologists issued reports assessing vertebral fractures through a blinded analysis.
The objective of this study was to evaluate for consistency in these reports. The analysis
found marked variability in the diagnosis of vertebral fractures and the terminology used to
describe them. In community medical practices, such variability could lead to differences
in the management of patients with osteoporosis, with the potential for undertreatment or
overtreatment depending on clinical circumstances. Accurate and unambiguous reporting

of vertebral fractures is likely to be associated with improved clinical outcomes.

© 2015 Elsevier Editora Ltda. All rights reserved.

Introducao

De acordo com a National Osteoporosis Foundation, 44
milhoes de pessoas nos Estados Unidos tém osteoporose ou
osteopenia.! Estima-se que a osteoporose afete cerca de 200
milhdes de mulheres em todo o mundo, com a ocorréncia de
uma fratura osteoporédtica a cada trés segundos e uma fra-
tura vertebral a cada 22 segundos.>? Nos Estados Unidos, a
incidéncia anual de fraturas osteoporéticas é maior do que
a incidéncia combinada de infarto agudo do miocardio, aci-
dente vascular encefélico e cancer de mama. A prevaléncia de
fraturas vertebrais em brancos com mais de 50 anos é de 20 a
25%. Na América Latina é de 12%."3 Além disso, as pessoas até
50 anos apresentam um maior risco de fratura osteoporética
(46 a 53% em mulheres e 21 a 22% em homens), fratura verte-
bral vista na radiografia (27% em mulheres e 11% em homens)
e fratura vertebral clinica.* As mulheres na perimenopausa e
pés-menopausa com uma fratura vertebral prevalente tém
um risco duas a cinco vezes maior de apresentar uma fra-
tura vertebral subsequente em comparacdo com mulheres
sem uma fratura vertebral prevalente, independentemente da
densidade mineral 6ssea.” Além disso, a presenca de uma fra-
tura vertebral aumenta a taxa de mortalidade e as chances
de novas fraturas.®’ No entanto, a incapacidade de identifi-
car fraturas vertebrais no exame radiografico é um problema
comum em todo o mundo, com alguns relatos de que 34%
das fraturas passam despercebidas. Isso leva a subtratamento
e maus desfechos clinicos, incluindo dor nas costas, perda
da independéncia e reducdo na qualidade de vida.®® Assim,
fez-se uma pesquisa para avaliar a consisténcia e a diver-
géncia dos laudos de radiografias da coluna vertebral em um
grupo de mulheres na pés-menopausa com diagnéstico de
osteoporose.

Materiais e métodos

Foram feitas radiografias da coluna vertebral em sete mulhe-
res que participaram de um estudo da osteoporose do Centro
de Pesquisa Clinica do Brasil. O propésito dessas radiografias
foi avaliar a procura de fraturas prevalentes da coluna ver-
tebral. Imagens da coluna vertebral digitalizadas (incidéncias
posteroanterior e lateral) foram enviadas a quatro radiologis-
tas gerais, que estavam cientes do propoésito das radiografias,
para interpretacoes independentes e cegas. Os laudos foram
entdo comparados para avaliar a consisténcia da terminologia
e o diagnéstico de fraturas vertebrais.

Resultados

A interpretacdo de cada radiologista em relacdo ao diagnds-
tico e a caracterizacdo das fraturas vertebrais é fornecida na
tabela 1.

Discussao

A osteoporose é uma doenca osteometabdlica que leva a baixa
densidade mineral 6ssea, deteriora¢do da microarquitetura do
osso e fragilidade esquelética e predispde o individuo a fratu-
ras com trauma minimo.>'® As mulheres pés-menopéusicas
com osteoporose tém maior risco de fratura vertebral cau-
sada pela fragilidade 6éssea em comparacdo com mulheres em
idade fértil. Além disso, as fraturas vertebrais prévias aumen-
tam a taxa de mortalidade associada a fraturas futuras, o
que destaca a importancia do diagnédstico radiografico precoce
das fraturas vertebrais.»®1! Atualmente, a melhor maneira de
confirmar a presenca de uma fratura vertebral é por meio de
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Tabela 1 - Laudos radiograficos de radiografias da coluna vertebral de sete mulheres com osteoporose, elaborados por

quatro radiologistas. Os dados mostram acentuada variabilidade na identificacdo e descri¢cdo das fraturas vertebrais

Laudo 3

Laudo 4

Laudo 1 Laudo 2

Paciente 1 Pequena redugao na altura Encunhamento anterior em

dos corpos vertebrais. TS.

Paciente 2 Auséncia de fraturas. Encunhamento anterior
discreto de T11. Depressao
do platd superior.

Paciente 3 Auséncia de fraturas. Auséncia de fraturas.

Paciente 4 Auséncia de fraturas. Auséncia de fraturas.

Paciente 5 Auséncia de fraturas. Auséncia de fraturas.

Paciente 6 Auséncia de fraturas. Discreto encunhamento do
corpo vertebral de L2.

Paciente 7 Encunhamento de cerca de Encunhamento anterior de

15% do corpo vertebral de

T11 e T12. Fratura do platd

Fraturas discretas em L2 e
L3. Além disso, redugao
moderada na altura dos

corpos vertebrais toracicos,

mais pronunciada em T5.
Fraturas biconcavas do
corpo vertebral por
insuficiéncia em varias
vértebras toracicas.
Encunhamento anterior
leve em T11.

Aspecto biconcavo dos
corpos vertebrais das
vértebras toracicas e
lombar superior,
principalmente em T11 e
T12. Auséncia de colapso
vertebral significativo.
Auséncia de fraturas.
Auséncia de fraturas.
Auséncia de fraturas.

Discreto encunhamento
anterior de L4.

Fratura/fratura por
compressdo no corpo
vertebral de T5, menos
evidente em L3.

Fratura/encunhamento dos
corpos vertebrais de T10,
T11, T13 e T14.

Auséncia de fraturas.

Auséncia de fraturas.
Auséncia de fraturas.
Altura diminuida do corpo
vertebral de L2.

Discreta
fratura/encunhamento do

L4. superior de L4

plato superior de L4.

uma radiografia da coluna vertebral, de preferéncia seguida
de avaliacdo e tratamento apropriados para reduzir o risco
de fraturas futuras. Tratamentos eficazes estdo amplamente
disponiveis e podem reduzir a ocorréncia de fraturas verte-
brais futuras em 30 a 70%. No entanto, apesar de as fraturas
vertebrais serem bastante comuns e estarem associadas a
diminuicdo da qualidade de vida e ao aumento da mortali-
dade, muitas vezes ndo sao detectadas ou sdo erroneamente
diagnosticadas pelos radiologistas.”!?

Em um estudo retrospectivo recente com 934 mulheres de
60 anos ou mais havia evidéncias radiograficas de fraturas
vertebrais moderadas ou graves em 132 delas (14%), mas ape-
nas 50% dos laudos radiolégicos mencionaram essas fraturas.®
Em outro estudo com 2.000 mulheres pés-menopdausicas com
osteoporose, a precisdo das interpretagoes das radiografias de
coluna vertebral foi avaliada pela comparacgao dos resultados
dos laudos radiograficos locais com um laboratério radiogra-
fico central.® Esse estudo mostrou taxas de falso-negativos
entre 27 e 45% para o diagnéstico de fraturas vertebrais.®
Além disso, quando uma deformidade vertebral era identi-
ficada, frequentemente foi usada terminologia ambigua nos
laudos, o que levou a potencial confusdo no diagnéstico das
fraturas vertebrais.®® Apesar do pequeno numero de pacien-
tes, os resultados do presente estudo sao semelhantes aos da
literatura internacional.’® Este é o primeiro estudo sobre as
oportunidades perdidas de diagnéstico de fraturas vertebrais
no Brasil.

Conclusao

Este estudo mostra uma grande variabilidade na

identificacdo e descricao das fraturas vertebrais em mulheres

pos-menopausicas com osteoporose. Os médicos que depen-
dem de laudos precisos dos radiologistas podem, por sua
vez, tratar seus pacientes de modo diferente, a depender de
qual laudo é recebido. Quando uma fratura vertebral nédo é
reconhecida ou quando a descri¢do de uma deformidade ver-
tebral nao é clara, as decisdes para a avaliagcdo e o tratamento
do paciente podem ser incorretas. A melhoria na precisdo e
consisténcia dos laudos de fraturas vertebrais é susceptivel
de aprimorar o atendimento ao paciente.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

Agradecimento

Gostariamos de agradecer aos radiologistas que se dispuserem
a avaliar as radiografias feitas - Bruno L.B. Cherulli, Elisa Cris-
tina Dias, Priscilla Piuzana Nogueira, Sérgio Viana - e a médica
Ludmilla Pavlik Haddad pela colaboracao.

REFERE NCIAS

1. Kanis JA, Johansson H, Oden A, Johnell O, De Laet C, Eisman
JA, et al. A family history of fracture and fracture risk: a
meta-analysis. Bone. 2004;35:1029-37.

2. Bandeira FA, Carvalho EF. Prevaléncia de osteoporose e
fraturas vertebrais em mulheres na pés-menopausa
atendidas em servicos de referéncia. Rev Bras Epidemiol.
2007;10:86-98.


http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0100

REV BRAS REUMATOL.2015;55(5):464-467

467

. Van Staa TP, Dennison EM, Leufkens HE, Cooper C.
Epidemiology of fractures in England and Wales. Bone.
2001;29:517-22.

. Samelson EJ, Hannan MT, Zhang Y, Genant HK, Felson DT, Kiel

DP. Incidence and risk factors for vertebral fracture in women

and men: 25-year follow-up results from the

population-based Framingham study. ] Bone Miner Res.
2006;21:1207-14.

. Neer RM, Arnaud CD, Zanchetta JR, Prince R, Gaich GA,

Reginster JY, et al. Effect of parathyroid hormone (1-34) on

fractures and bone mineral density in postmenopausal

women with osteoporosis. N Engl ] Med. 2001;344:1434-41.

. Genant HK, Lenchik L, Rogers LF, Delmas PD. Diagnosis of

osteoporotic vertebral fractures: importance of recognition

and description by radiologists. American Journal of

Roentgenology. 2004;183:949-58.

. Lindsay R, Silverman SL, Cooper C, Hanley DA, Barton I, Broy

SB, et al. Risk of new vertebral fracture in the year following a

fracture. JAMA. 2001;285:320-3.

. Delmas PD, Van de Langerijt L, Watts NB, Eastell R, Genant H,

Grauer A, et al. Underdiagnosis of vertebral fractures is a

10.

11.

12.

13.

worldwide problem: the Impact Study. ] Bone Miner Res.
2005;20:557-63.

. Samelson EJ, Cupples LA, Broe KE, Hannan MT, O’'Donnell CJ,

Kiel DP. Vascular calcification in middle age and long-term
risk of hip fracture: the Framingham Study. ] Bone Miner Res.
2007;22:1449-54.

Majumdar SR, Kim N, Colman I, Chahal AM, Raymond G, Jen
H, et al. Incidental vertebral fractures discovered with chest
radiography in the emergency department: prevalence,
recognition, and osteoporosis management in a cohort of
elderly patients. Arch Intern Med. 2005;165:905-9.

Kanis JA. WHO Technical Report. Sheffield: University of
Sheffield; 2007. p. 66.

Clark P, Cons-Molina F, Ragi S, Deleze M, Haddock L,
Zanchetta J, et al. The prevalence of vertebral fractures in
Latin American countries: the Latin American Vertebral
Osteoporosis Study (Lavos). Osteoporos Int. 2009;20:275-82.
Burge R, Dawson-Hughes B, Solomon DH, Wong JB, King A,
Tosteson A. Incidence and economic burden of
osteoporosis-related fractures in the United States,
2005-2025. ] Bone Miner Res. 2007;22:465-75.


http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0125
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0130
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0135
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0140
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0145
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0150
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155
http://refhub.elsevier.com/S0482-5004(15)00025-X/sbref0155

	Diagnóstico de fraturas vertebrais: oportunidades perdidas
	Introdução
	Materiais e métodos
	Resultados
	Discussão
	Conclusão
	Conflitos de interesse
	Agradecimento
	Referências


