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Epidemiology of pelvic ring fractures and injuries

ABSTRACT

Objective: This study evaluated the pelvic ring fractures and injuries in patients admitted to
and treated at this ward between August, 2012 and January, 2014.

Methods: 66 patients were submitted to treatment protocols according to their age, gender,
skin color, injury mechanism, location of the trauma, classification of their injuries, emer-
gency intervention, associated injuries, injured side of the body, treatment, and mortality.
The most relevant data were classified according to statistic procedures, such as Goodman’s
association test. Measures were compared with Student’s t-test and analysis of variance
associated with Tukey’s multiple comparison test.

Results: The mean age was 47 years; white race and male gender were most common.
Car or truck accident was the most common cause of injuries, which occurred mainly in
urban sites. Type A injuries were the most frequent. 16.6% of the cases were submitted to
emergency surgery. 42.4% displayed associated injuries. The right side of the body was the
most commonly affected side. Non-invasive treatment was most commonly used. Death
was the outcome in 3% of the cases, associated to high-energy trauma.

Conclusions: Pelvic ring fractures and injuries are more often verified among males. In gene-
ral and among younger individuals, traffic accidents are the most common cause of the
injury, while among the elderly, ordinary falls are the most commonly verified cause. The
majority of those injuries are suffered in urban areas. Type A fractures are more frequent.
The majority of cases do not require emergency intervention nor do they feature associated
injuries. Non-invasive treatment is most common and death outcomes are associated to
high-energy traumas with severe injuries.

© 2016 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora
Ltda. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introducao

As fraturas e lesdes do anel pélvico, que podem estar asso-
ciadas ou ndo a traumas graves, de maneira geral ndo sdo
consideradas frequentes, representam apenas de 2 a 8% de
todas as fraturas. No entanto, em pacientes politraumatiza-
dos a ocorréncia desse tipo de lesdo é bem mais elevada, esta
presente em 20 a 25% dos casos.! As fraturas do anel pélvico
em jovens ocorrem, na maioria das vezes, por traumas de alta
energia, como acidentes automobilisticos, com motocicletas,
quedas de grandes alturas. Ja em idosos, normalmente sdo
provocadas por traumas de baixa energia, mais frequen-
temente queda da prépria altura, principalmente devido a
porosidade éssea.! Os pacientes jovens com fraturas ou lesdes
do anel pélvico em decorréncia de traumas de elevada energia
devem ser avaliados inicialmente por uma equipe multidis-
ciplinar, pois frequentemente apresentam maultiplas lesdes,
estdo sujeitos a grandes sangramentos. Os sangramentos
nesse tipo de lesdo sdo mais graves quando associados as fra-
turas pélvicas instaveis que, embora sejam pouco frequentes,
apresentam elevado indice de mortalidade, entre 19-31%.7*
Por outro lado, idosos com fraturas decorrentes de peque-
nos traumas em geral ndo apresentam complicagdes. Nos
dltimos anos, tem surgido um grande volume de trabalhos
relacionados ao atendimento e as complicacOes imediatas ou
tardias desse tipo de lesdo, o que, sem duvida é louvavel, pois
cada vez mais informa e orienta os profissionais envolvidos
nesse atendimento, caracteriza a importéncia e gravidade

da lesdo, principalmente em casos de politraumatizados.>™
No entanto, observa-se uma propor¢do muito menor de
publicacgdes relacionadas a dados epidemiolégicos, regionais
ou ndo, sobre as fraturas e lesdes do anel pélvico, que também
apresentam informacdes muito importantes, principalmente
para a caracterizacdo e adequacao do atendimento desse tipo
de lesdo.>'%1! Assim, fizemos um estudo que procurou ana-
lisar e comparar varios dados, tais como idade, mecanismo
e local da lesdo, tipo de fratura, intervengdes de urgéncia e
definitiva, tratamento etc., referentes aos casos de fraturas
e lesGes do anel pélvico que ocorreram em nossa regido e
foram tratadas em nosso Servigo.

Material e métodos

Foram incluidos no estudo 66 casos de fraturas e lesdes de
anel pélvico, atendidos e tratados em nosso Servico, de agosto
de 2012 a janeiro de 2014, que concordaram em participar do
trabalho.

Foi elaborado um protocolo com dados obtidos dos pré-
prios pacientes/parentes e dos prontuarios, onde constavam
os seguintes itens: idade, sexo, cor, mecanismo da lesao (aci-
dente com automoével/caminh&o (um), com motocicleta (dois),
queda da prépria altura (trés), queda maior do que um metro
(quatro), acidente com cavalo/queda ou trauma na sela (cinco),
acidente com trator (seis), atropelamento (sete). Local de
ocorréncia do acidente ou queda: zona urbana, zona rural,
rodovia, domicilio/instituicdo. Feitura de alguma intervencao
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de urgéncia: C-Clamp (um), fixador externo anterior (dois),
nao foi feita (trés), laparotomia (quatro). Ocorréncia de lesdes
associadas: ndo houve (um), lesdo de uretra/bexiga (dois),
paraplegia (trés), outras fraturas/luxacdes (quatro), lesdes em
6rgaos abdominais/trauma craniano (cinco). Lado do anel que
foi acometido: direito (um), esquerdo (dois), ambos (trés), aber-
tura da sinfise pubica (quatro). Classificacdo da fratura/lesdo
do anel pélvico (classificagdo de Tile:'? tipo A, tipo B e tipo C e
subdivisbes). Tratamento definitivo: incruento (um), parafuso
iliossacral (dois), parafuso iliossacral mais placa (trés), para-
fuso iliossacral mais fixador externo (quatro), placas (cinco),
placas mais fixador externo (seis), fixador externo (sete). Ocor-
réncia de ébito: ndo (um) sim (um).

Na andlise estatistica do trabalho, o estudo da associacédo
entre as varidveis de interesse foi feito por meio do teste
de Goodman'® para contrastes entre e dentro de populagdes
multinominais. Quando a tabela de contingéncia apresen-
tou uma grande quantidade de células nulas, os resultados
foram apenas descritivos. No caso da estatistica de Good-
man, os resultados foram apresentados quanto a significancia
(p <0,05) por meio de letras minidsculas (comparagao de linhas
fixada a coluna) e letras mailsculas (comparacdo de colu-
nas dentro da linha). Para a interpretacdo deve-se proceder
da seguinte maneira: duas respostas com a mesma letra nao
diferem entre si.

Entrerelacdo a resposta daidade segundo sexo, mecanismo
de ocorréncia do trauma e classificacdo da fratura/lesdo do
anel pélvico (Tile), usou-se o teste t de Student para sexo e a
técnica de andlise de varidncia complementada com o teste
de Tukey para as varidveis mecanismo de ocorréncia da lesdo
e classificagdo da fratura/lesdo do anel (Tile).

O trabalho foi aprovado pelo Comité de Etica em Pesquisa
do nosso Servico, (Protocolo CEP 4296/2012).

Resultados

Foram apresentados de maneira descritiva e em tabelas com
a comparacao de alguns dados que julgamos importantes.

A idade dos individuos analisados variou de 3 a 86 anos,
média de 47. Aidade média em relagdo ao sexo foi de 55,3 anos
no feminino e 41,9 anos no masculino. Quanto ao sexo, houve

predominéncia do masculino, 57,5% da amostra. Em relacdo
a cor, a maior porcentagem (69,6%) foi de brancos, seguida de
negros (16,6%).

Em relagdo ao mecanismo da lesdo observamos:

Acidente de carro/caminhéao 17 (25,7%)

Acidente de motocicleta 13 (19,6%)
Queda da prépria altura 17 (25,7%)
Queda maior do que um metro 4 (6%)
Queda do cavalo/trauma na sela 5(7,5%)
Acidente com trator 2 (3%)
Atropelamento 8 (12%)

Obs.: No mecanismo queda da prépria altura 81% eram do
sexo feminino.

O mecanismo da lesdo é confrontado com a idade dos paci-
entes (tabela 1).

Em relacdo ao local de ocorréncia das lesdes observamos:

Zona urbana 22 (33,3%)
Rodovia 19 (28,7%)
Zona rural 8(12,1%)
Domicilio/instituicdo 17 (25,7%)

A tabela 2 apresenta uma associac¢do entre o local de ocor-
réncia do trauma e o mecanismo das lesdes.

Quanto a classificacdo das fraturas/lesdes do anel pélvico
(Tile) observamos:

Tipo A (estaveis) 36 (54,5%)

(A2.3 a mais frequente - 61% dos casos)

Tipo B (instdvel rotacional e estavel vertical)
Tipo C (instavel rotacional e vertical)

19 (28,7%)
11 (16,6%)

A tabela 3 apresenta uma comparacdo entre a classificacao
das fraturas/lesoes (Tile) e a idade dos pacientes.

A tabela 4 descreve a associacdo entre o mecanismo da
fratura/lesdo do anel e o sexo dos pacientes.

Em relacdo a presenca ou nao de lesdes associadas (conco-
mitantes) observamos:

Tabela 1 - Mecanismo da lesdo X idade

Mecanismo Medida descritiva Valor p
Média Desvio padrao Valor minimo Mediana Valor maximo

1 34,3 18,4 3,0 31,0 71,0

2 30,5 16,2 14,0 22,0 60,0

3 76,6° 7,8 59,0 79,0 86,0 p<0,001
4 43,5 12,8 26,0 47,0 54,0

5 43,6 13,1 30,0 38,0 59,0

6 47,0 15,6 36,0 47,0 58,0

7 448 30,8 10,0 425 86,0

@ (p<0,05) em relacdo aos demais mecanismos.




REV BRAS ORTOP.2017;52(3):260-269 263

Tabela 2 - Local em que ocorreu o trauma X mecanismo da lesao

Mecanismo Local Total
Zona urb Zona rural Rodovia Domicilio/instituicao
1 3(17,7) 1(5,9) 13 (76,4) 0(0,0) 17
2 9 (69,2) 0(0,0) 4(30,8) 0(0,0) 13
3 0(0,0) 0(0,0) 0(0,0) 17 (100,0) 17
4 4 (100,0) 0(0,0) 0(0,0) 0(0,0) 4
5 0(0,0) 5 (100,0) 0(0,0) 0(0,0) 5
6 0(0,0) 2 (100,0) 0(0,0) 0(0,0) 2
7 6 (75,0) 0(0,0) 2 (25,0) 0(0,0) 8

Tabela 3 - Classificacdo de Tile X idade dos pacientes

Classificacao Medida descritiva Valor p
Média Desvio padrao Valor minimo Mediana Valor maximo

A 55,62 27,3 65,5 86,0 p<0,01

B 43,4 16,8 41,0 71,0

@ 27,4 8,4 27,0 40,0

2 (p<0,05) classificacdo A versus classificagdo C.

Tabela 4 - Mecanismo da lesdo X sexo dos pacientes

Sexo Mecanismo Total
1 2 3 4 5 6 7

F 6(22,2)aAB 5 (18,5)aAB 12 (44,5)bB 0 (0,0)aA 0 (0,0)aA 0,(00)aA 4 (14,8)aAB 27

M 11 (282)aA  8(20,5)aA 5 (12,8)aA 4(10,3)aA 5 (12,8)aA 2 (5,1)aA 4 (10,3)aA 39

Nao houve lesdo associada
Houve alguma lesdo associada

38 (57,5%)
28 (42,4%)

Obs.: Fraturas/luxacdes (Gnicas ou multiplas) foram as
lesdes associadas mais frequentes — presentes em 75% dos
casos com lesdes associadas.

Outras lesdes associadas: uretra/bexiga, érgdos abdomi-
nais, trauma craniano.

A tabela 5 apresenta uma associacdo entre a presenca ou
nao de lesdo associada (concomitante) a lesdo do anel pélvico
e o sexo dos pacientes.

Quanto a necessidade ou ndo de alguma intervencao de
urgéncia observamos:

Nao houve intervencao de urgéncia
Houve alguma intervencdo de urgéncia

55 (83,3%)
11 (16,6%)

Tipos de intervencao:

- Fixador externo anterior — seis

- C-Clamp - cinco

- Laparotomia (associada ao Clamp) - um

- Reducao deluxacao do quadril (associada ao fixador do anel)
-um

- Fixador externo linear (associado ao Clamp/fixador do anel)
- trés

- Intervencao bexiga/uretra (associada ao fixador do anel) -
dois

A tabela 6 apresenta uma associagcdo entre a intervencao
ou ndo de urgéncia (tipo de fixacdo do anel) e o mecanismo de
lesdo do anel.

A tabela 7 apresenta uma relacdo entre a classificacdo das
fraturas/les6es do anel (Tile) e 0 mecanismo do trauma.

A tabela 8 apresenta uma comparagao entre o mecanismo
das fraturas/lesdes do anel com a presenca ou nao de lesdo
associada.

Em relacdo ao lado do anel que foi acometido (local) obser-
vamos:

Direito 30 (45,4%)
Esquerdo 23 (34,8%)
Ambos 9 (13,6%)
Abertura sinfise pubica 4 (6%)

A tabela 9 apresenta uma associacao entre o lado acome-
tido e o mecanismo da lesao.
Quanto ao tratamento definitivo observamos:

Incruento
Cruento

42 (63,6%)
24 (36,4%)

Material usado

- placa (s. publica/sacroiliaca) - 13

- parafuso iliossacral + placa (s. pubica) - cinco
- parafuso iliosacral - trés

- fixador externo anterior - dois
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Tabela 5 - LesoOes associadas X sexo

Sexo LesoOes associadas Total
1 2 3 4 5

F 16 (59,3)aB 1(3,7)aA 0 (0,0)aA 10 (37,0)aB 0 (0,0)aA 27

M 22 (56,5)aB 2 (5,1)aA 2 (5,1)aA 11 (28,2)aAB 2 (5,1)aA 39

Tabela 6 - Intervencao de urgéncia ou nio (tipo de fixacao) X mecanismo da lesao

Mecanismo Intervencoes Total
Clampe Fixador Nao
1 2 (11,8)aA 4(23,5)aAB 11 (64,7)bB 17
2 0(0,0)aA 2 (15,4)aA 11 (84,6)bB 13
3 0 (0,0)aA 0(0,0) aA 17 (100,0)bB 17
4 1(25,0)aAB 0(0,0) aA 3 (75,0)bB 4
5 0(0,0)aA 0(0,0) aA 5 (100,0)bB 5
6 2 (100,0)bB 0(0,0) aA 0(0,0)aA 2
7 0(0,0)aA 0(0,0) aA 8 (100,0)bB 8

Tabela 7 - Classificagao das les6es X mecanismo do trauma

Mecanismo Classificacdo Total
A B @
1 7 (41,2)aA 5 (29,4)abA 5(29,4)aA 17
2 6 (46,2)aA 4 (30,8)abA 3(23,0)aA 13
3 17 (100,0)bB 0 (0,0)aA 0 (0,0)aA 17
4 1 (25,0)aAB 3 (75,0)bB 0(0,0)aA 4
5 1 (20,0)aAB 4 (80,0)bB 0 (0,0)aA 5
6 0 (0,0)aA 1 (50,0)abA 1(50,0)aA 2
7 4 (50,0)abA 2 (25,0)abA 2 (25,0)aA 8

Tabela 8 - Mecanismo da lesdes X lesao associada

Mecanismo Lesdo associada Total
1 2 3 4 5
1 9 (52,9) 0 (0,0) 2 (11,8) 6 (35,3) 0(0,0) 17
2 5 (38,4) 2 (15,4) 0 (0,0) 6 (46,2) 0(0,0) 13
3 13 (76,5) 0 (0,0) 0 (0,0 4(23,5) 0(0,0) 17
4 3 (75,0) 1 (25,0) 0 (0,0) 0 (0,0) 0(0,0) 4
5 5 (100,0) 0 (0,0) 0 (0,0 0(0,0) 0(0,0) 5
6 0 (0,0) 0 (0,0) 0 (0,0) 1 (50,0) 1 (50,0) 2
7 3(37,5) 0 (0,0) 0 (0,0 4 (50,0) 1(12,5) 8

Tabela 9 - Lado acometido X mecanismo da lesao

Mecanismo Lado acometido Total
1 2 3 4
1 5(29,4) 8 (47,1) 4 (23,5) 0(0,0) 17
2 4(30,8) 4(30,8) 3(23,0) 2 (15,4) 13
3 11 (64,7) 6 (35,3) 0(0,0) 0(0,0) 17
4 2 (50,0) 1(25,0) 0(0,0) 1(25,0) 4
5 1(20,0) 0(0,0) 0(0,0) 4 (80,0) 5
6 1 (50,0) 0(0,0) 1 (50,0) 0(0,0) 2
7 4 (50,0) 2(25,0) 1(12,5) 1(12,5) 8
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- fixador externo anterior + placa - um

Em relagdo a ocorréncia ou néo de 6bito observamos:

Nio 64 (96,9%)
Sim 2 (3%)

Obs.: Os 6bitos ocorreram em casos de trauma de alta ener-
gia (acidente de transito) com lesdes do anel do tipo B ou C,
além de graves lesoes associadas

Discussao

Os dados referentes a idade (média 41,9 anos), sexo (mais
frequente o masculino) e cor (brancos predominantes) que
observamos em nossa amostra, de maneira geral, sdo muito
préximos aos apresentados na literatura. Kobbe et al.'* rela-
tam uma idade média de 47,3 anos em seus casos de lesdo
do anel pélvico. Jezek e Dzupa,’ em trabalho epidemiolégico
sobre a idade e mecanismo do trauma em lesées do anel pél-
vico, reportam uma idade média geral um pouco mais elevada
(51 anos) e em relagdo ao sexo o feminino foi de 53 anos e o
masculino de 49. Gansslen et al.,> em estudo epidemiolégico
semelhante, também relata uma maior incidéncia de lesdes
do anel pélvico no sexo masculino em uma proporgéo (56,7%)
muito préxima da observada na nossa amostra (57,5). Chueire
et al.,’ em estudo epidemiolégico, reportam maior ntimero de
individuos do sexo masculino com lesdes do anel (67%) e os
brancos também representaram a maior porcentagem da sua
amostra. Somente a idade média dos seus casos (37 anos) foi
menor do que a dos nossos. Devarinos et al.'’ relataram sua
experiéncia em lesdes do anel pélvico na Irlanda e também
apresentam uma porcentagem bem maior no sexo masculino
(76%), com média de 36,5 anos.

Observamos que, de maneira geral, a literatura também
apresenta um maior acometimento do sexo masculino nesse
tipo de trauma, a néo ser em casos especificos, como relatam
Alnaib et al.,'® que em lesées do anel causadas somente por
traumas de baixa energia (0ossos osteopordticos) encontraram
maior incidéncia no sexo feminino. Em relacdo a idade média,
julgamos que a observada por nés foi um pouco mais elevada
do que em alguns trabalhos, por termos em nossa amostra
varios individuos com idade avancada.

Em relacdo ao mecanismo das lesdes do anel pélvico,
observamos que, de maneira geral, os acidentes com veiculos
de transporte (carros/caminhdes e moto) foram as causas
mais frequentes das lesées, representaram 45,3%. Se adici-
onarmos a esses os atropelamentos (também causados pelo
mesmo tipo de veiculo), o total de lesdes provocadas por
acidentes de transito ird para 57,5%, reforca os dados de que
as lesdes do anel foram causadas, na sua grande maioria, por
veiculos automotores. Devarinos et al.,'’ em longo periodo
de observacdo de lesdes do anel pélvico (10 anos), referem
que o mecanismo de lesdo mais frequente nos seus casos foi
o acidente de trénsito (74%). Freitas et al.,'° em trabalho de
revisdo da literatura sobre fraturas do anel pélvico nas tltimas
décadas, observaram que os mecanismos de trauma prevalen-
tes estavam relacionados ao trafego. Chueire et al.” também
reportam uma porcentagem muito préxima da observada por

nds, isto é, no seu trabalho as lesdes do anel pélvico foram
causadas por acidentes automobilisticos em 23% dos casos
(25,7% no nosso) e por motocicleta 19% (19,6% no nosso)

No confronto do mecanismo da lesdo com a idade dos
pacientes, observamos um fato esperado, mas de constatacao
importante, isto é, houve predominéancia significativa de ido-
sos nos casos em que a lesdo foi causada por queda da prépria
altura (mecanismo 3). Além disso, verificamos também que
os jovens ou adultos jovens concentraram-se nos acidentes
de transito (mecanismos 1 e 2), com individuos no interior do
veiculo. Jezek e Dzupa,” em trabalho sobre a influéncia da
idade no mecanismo das fraturas do anel, referem que a
queda banal foi a causa mais frequente desse tipo de lesao
em idosos e, desses, o sexo feminino foi o mais acometido,
apresentou um resultado semelhante ao encontrado por
nés. O autor observou também que os homens foram sig-
nificantemente mais envolvidos em fraturas decorrentes de
acidentes com motos e queda de degraus. Krappinger et al.,*
em trabalho sobre fraturas pélvicas restritas a pacientes com
osteoporose, referem que esse tipo de fratura é tipicamente
resultado de quedas simples e os traumas de alta energia sao
causas infrequentes nesses pacientes. Os autores ressaltam
também que a proporc¢do de fraturas pélvicas por traumas
banais aumenta com a idade, a incidéncia na populacdo
geral é de 2-37/100.000 individuos, passa para 92/100.000 em
individuos acima de 60 anos e aumenta para 446/100.000
em pessoas acima de 85 anos. Balogh et al,'” em trabalho
epidemiolégico sobre o mesmo tipo de lesdo, relatam que o
mecanismo de fratura por trauma de baixa energia foi queda
de altura menor do que um metro em todos os casos.

Como citamos anteriormente, também observamos uma
relagdo entre jovens/adultos jovens e acidentes de transito
(tabela 1). Freitas et al,'° em andlise da literatura sobre o
assunto, comentam que de maneira geral os acidentes de
trafico estdo entre as causas mais frequentes e de maior
risco, se considerarmos a populagdo jovem e do sexo mascu-
lino. Devarinos et al.' também comentam sobre acidente de
transito em lesdes do anel pélvico, referem que em seu tra-
balho o paciente tipico foi do sexo masculino e em torno dos
30 anos.

Em relacdo ao local onde ocorreram as lesdes do anel pél-
vico, constatamos que a zona urbana foi a mais frequente. Na
comparacdo do local de ocorréncia com o mecanismo da lesdo
(tabela 2), notamos que se destaca o acidente com motoci-
cleta (mecanismo 2) na zona urbana. Observamos, também na
mesma tabela, que os mecanismos 5 e 6, acidentes com animal
(cavalo) e trator, destacam-se na zona rural, carro/caminhao
e moto (mecanismos 1 e 2) na rodovia e queda da prépria
altura (mecanismo 3) no domicilio/instituicdo com 100% dos
casos. Julgamos que esses resultados foram compativeis com
o tipo de trauma e com o local de ocorréncia. No entanto,
ndo encontramos referéncias na literatura em relacio a esses
pardmetros.

Emrelacdo a classificacdo das lesdes do anel pélvico, ressal-
tamos que em nosso trabalho, dentre todas as fraturas/lesodes,
as do tipo A (estaveis) foram as mais frequentes e, dentre
essas, as do subtipo A; 3 (fratura isolada da regido anterior do
anel - 1 ou 4 ramos) foi a mais comum. Em seguida vieram as
do tipo B (instavel rotacional e estavel vertical) e C (totalmente
instavel). Pela tabela 3 (classificacdo x idade), observamos uma
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predominéncia das fraturas do tipo A (estaveis) em indivi-
duos idosos e do tipo C (instaveis rotacional e vertical) nos
mais jovens, isto é, as lesdes mais graves foram mais fre-
quentes em mais jovens. Grotz et al.’® também relacionaram
a gravidade das lesdes do anel com a idade e referiram ter
observado que as mais graves (inclusive com exposicdo 6ssea)
acometem usualmente adultos jovens do sexo masculino, em
decorréncia de acidentes de transito. Gansslen et al.,> em tra-
balho epidemiolégico sobre lesdes do anel pélvico com uma
grande amostra, também observaram que as fraturas do tipo
A (estaveis) foram as mais frequentes, representaram 54,8%
dos seus casos (inclusive com maior envolvimento dos ossos
isquiopubicos). Além disso, sua sequéncia de acometimento
foi semelhante a nossa, isto é, em segundo lugar vieram as
lesdes do tipo B (instavel rotacional e estavel vertical) e em
altimo lugar as do tipo C (totalmente instéveis). Chueire et al.’
reportam que as do tipo A foram as mais comuns, ocorreram
em 55% da sua amostra, e também estavam relacionadas aido-
sos, com acometimento dos ramos isquiopubicos, no seu caso
o subtipo Ay, era o mais comum. Em segundo lugar o autor
também apresenta as do tipo B (30%) e no fim as do tipo C (15%).
Notamos que tanto em relacdo a sequéncia e a frequéncia dos
tipos de fraturas, porcentagem e ao local de acometimento os
resultados foram muito préximos dos observados em nosso
trabalho. Freitas et al.,’° em revisdo da literatura em bases de
dados indexados, buscaram analisar a evolucdo das fraturas
do anel pélvico nas ultimas décadas e também reportam a
sequéncia: as do tipo A mais frequentes, seguidas pelos tipos
BeC.

Pela tabela 4, comparagdo entre o mecanismo da fra-
tura/lesdo do anel com o sexo dos pacientes, observa-se uma
associacdo significativa entre o mecanismo queda da pré-
pria altura (mecanismo 3) e o sexo, com predominéncia do
feminino sobre o masculino. Assim, no sexo masculino a
distribuicdo do mecanismo da lesdo foi homogénea, enquanto
que no feminino se destaca a queda da prépria altura. Jazek e
Dzupa® comentaram sobre o mecanismo das lesées do anel
pélvico e relataram também que as fraturas por trauma banal
foram significantemente mais comuns em mulheres idosas,
nessa faixa etaria as mulheres apresentavam oito anos a mais
do que os homens. Alnaib et al.,'® em trabalho sobre fratu-
ras do anel pélvico em idosos, causadas por traumas de baixa
energia, também relatam uma porcentagem de acometimento
muito maior no sexo feminino, 80,4% dos seus casos.

Em relacdo a presenca de lesdes/fraturas associadas as
lesdes do anel pélvico, a literatura apresenta uma certa
variacdo na ocorréncia. Chueire et al.’ relatam uma maior
porcentagem de casos como lesOes associadas as fraturas do
anel pélvico do que sem lesdes, isto é, 54% dos seus casos
apresentaram algum tipo de comprometimento associado. Ja
em relacdo ao tipo de lesdo concomitante, os autores também
observaram, como em nosso trabalho, uma prevaléncia das
fraturas/luxa¢ées em outros locais. Richard e Tornetta,’® em
trabalho sobre tratamento de urgéncia em lesdes do anel
pélvico com o C-Clamp, relatam que 37,5% dos casos apresen-
taram outras fraturas associadas a lesdo do anel. Sagi et al.,?°
em estudo sobre lesdes graves do anel pélvico (instabilidade
vertical), observaram lesdes concomitantes em 36,2% dos
pacientes e encontraram a ruptura vesical como a lesdo
associada mais comum nesse tipo de lesdo do anel. Em nosso

trabalho a lesdo vesical foi bem menos frequente, mas lembra-
mos que estavam incluidos todos os tipos de fraturas/lesdes
do anel, ndo sé os casos mais graves. Ja Gansslen et al.,> em
estudo epidemiolégico com uma grande mostra de lesées do
anel, inclusive todos os tipos, citam que a maioria apresentou
algum tipo de lesdo associada e somente 30,2% foram lesdes
isoladas do anel. Em nosso trabalho, as lesOes associadas
as do anel, embora tenham ocorrido em porcentagem con-
sideravel (42,44% - tabela 9), ndo foram tdo elevadas como
as observadas na literatura. Julgamos que o fato de termos
um numero expressivo de fraturas menos graves em nossa
amostra (Tipo A) e automaticamente um menor envolvimento
de outras areas ou 6rgaos influenciou para que a porcentagem
geral de lesOes associadas ndo tenha sido elevada. Também
em relacdo as lesdes associadas, fizemos uma comparagio
entre essas e o sexo dos pacientes (tabela 5) com o intuito
de avaliar alguma eventual predominéncia. No entanto, ndo
houve correlacgdo significativa. Em relagdo a necessidade ou
nao de alguma intervencdo de urgéncia nos pacientes que
sofreram fratura/lesdo do anel pélvico, observamos que na
grande maioria (83,3%) nao houve necessidade de intervencao
de urgéncia. Nos casos em que foram feitas, as intervencoes
ortopédicas foram as mais frequentes, com um equilibrio
entre o uso do C-Clamp e do fixador externo anterior. As outras
intervencdes de urgéncia foram registradas e numeradas, mas
nao consideradas separadamente, pois foram feitas (conco-
mitantes) nos mesmos pacientes submetidos as intervencoes
ortopédicas. Chueire et al.’ reportam intervencdo de urgén-
cia em 32% dos seus casos de fraturas do anel pélvico, as
ortopédicas e laparotomia sdo as mais frequentes, mas nao
especificam se os procedimentos foram feitos separadamente
ou nos mesmos pacientes. Balogh et al.,’” em estudo epidemi-
olégico sobre lesdes do anel, referiram que 15% dos seus casos
de trauma de alta energia necessitaram de fixacdo do anel na
urgéncia. J4 Pisanis et al.,' ao analisar uma grande amostra
de pacientes com lesdes do anel pélvico com objetivo de
comparar métodos de estabilizagdo do anel no tratamento
de urgéncia, referem que somente 3,4% dos casos foram
submetidos a procedimentos ortopédicos de urgéncia e,
desses, o C-Clamp foi um dos mais usados.

Pela tabela 6 comparamos a necessidade de alguma
intervencdo ou ndo de urgéncia no anel com o mecanismo
da lesdo e verificamos que houve uma associacdo significa-
tiva entre eles, ressaltam-se os mecanismos acidentes com
carros/caminhdes e moto, juntamente com acidentes com tra-
tores (trauma de alta energia) e a intervencdo de urgéncia,
com destaque para o fixador externo anterior e C-Clamp. Pisa-
nis et al.! também relatam que as lesdes do anel pélvico da
sua amostra, que necessitaram de intervencdo de urgéncia
para estabilizacdo do anel, foram decorrentes de trauma de
alta energia e o C-Clamp foi o método mais usado. Abrassart
et al.,’! em trabalho sobre tratamento de urgéncia em lesdes
instaveis do anel pélvico associada a instabilidade hemodiné-
mica, relatam que todos os pacientes foram vitimas de trauma
de alta energia, como acidentes com veiculos motorizados ou
quedas de grandes alturas. Os autores ressaltam que, des-
ses, a grande maioria (80%) necessitou de fixacdo do anel com
fixador externo ou C-Clamp. Brum et al.,”” em trabalho sobre
graves lesdes do anel pélvico, que incluiu somente politrauma-
tizados, relatam a fixacdo do anel na urgéncia, com o C-Clamp
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ou outro método, em 35% da sua amostra. Grotz et al.,'® em
estudo sobre o tratamento de fraturas expostas do anel, ndao
discutem porcentagem, mas referem que em casos que neces-
sitam de intervencao de urgéncia para estabiliza¢do do anel a
recomendacdo é C-Clamp ou fixador externo anterior.

Também em relacdo ao mecanismo do trauma, fizemos
uma comparacdo entre esse e a classificacdo das lesdes
(tabela 7). Observamos que nas lesdes do tipo A (fratura
estavel) destaca-se o mecanismo queda da proépria altura,
isto é, trauma de baixa energia, no tipo B (instabilidade
rotacional e estabilidade vertical do mecanismo, queda maior
que um metro e acidente com cavalo, que consideramos
energia moderada ou elevada. Ja4 no tipo C (instabilidade
rotacional e vertical) houve predominancia de acidentes com
carro/caminhéo e moto, isto €, somente traumas de alta ener-
gia. Krappinger et al.* analisaram seus casos de fraturas do
anel pélvico em ossos osteoporoéticos e referem que as fraturas
tipicas desse segmento sdo estaveis e o mecanismo da lesdo
é o trauma banal, como queda da prépria altura. Loon et al.,??
em trabalho sobre tratamento de lesdes do anel pélvico ape-
nas do tipo B, observaram que o mecanismo mais frequente
nesse tipo de les@o foi queda de uma altura maior do que
a banal e também acidente de trafego. Jezek e Dzupa,’ em
estudo sobre o mecanismo de fratura/lesdo do anel e a idade
dos pacientes, reportam que as fraturas mais simples (tipo A
da AO) sdo comuns em individuos idosos e as consideradas
mais graves (tipoC) sdo predominantes em jovens, do sexo
masculino. Os autores ressaltam também que as mais graves
estdo relacionadas a traumas de alta energia, com significante
envolvimento de acidentes com motocicletas e quedas de
grandes alturas. Balogh et al.’’ observaram que as fraturas do
tipo B e C de Tile foram decorrentes de trauma de alta energia
com predominéncia de acidentes com automéveis e motos.

Efetuamos também uma comparacdo entre o mecanismo
da fratura/lesdo do anel pélvico com a ocorréncia ou ndo de
lesdes associadas (tabela 8) e observamos que nos casos em
que ndo houve lesdo associada (item 1 - lesdo associada) houve
um destaque do mecanismo queda da prépria altura (item 3
- mecanismo da lesdo), ou seja, nos casos de trauma de baixa
energia ndo houve lesdo associada. Ja nos casos com fraturas
concomitantes (item 4 - lesdo associada) houve destaque dos
mecanismos relacionados a traumas de alta energia (aciden-
tes carros/caminhdes e motocicletas itens 1 e 2 - mecanismo).
Balogh et al.,"” em trabalho epidemiolégico sobre lesdes do
anel pélvico, comparam as lesdes causadas por trauma de
baixa energia com as de alta energia e também reportam uma
incidéncia muito maior e mais graves de lesdes concomitantes
nos casos de trauma de alta energia.

Notamos que o lado direito do anel foi o mais acome-
tido, mas ndo encontramos elementos para tal ocorréncia. Na
comparacdao do mecanismo da lesdo com o lado acometido
(tabela 9), observamos que no lado direito (item 1) destacou-se
o mecanismo queda da prépria altura (item 3 - mecanismo).
J& no lado esquerdo (item 2) e em ambos os lados (item 3),
destaca-se o mecanismo acidente com carro/caminhdo e
motocicleta (itens 1 e 2 - mecanismo). Nos casos de abertura da
sinfise pubica (item 4 - lado acometido), ressalta o mecanismo
de acidente com cavalo (queda ou trauma na sela - item 5 do
mecanismo). Em relacdo a esses parametros, somente associ-
amos a abertura da sinfise piibica por trauma direto na sela do

cavalo, como causa da lesdo. Nao conseguimos relacionar lado
da lesdo como o mecanismo do trauma e ndo encontramos
referéncia na literatura.

Em relacdo ao tratamento definitivo usado, observamos
que a maioria dos nossos casos (63,6%) foi submetida a tra-
tamento incruento. Gansslen et al.,> em trabalho sobre lesdes
do anel pélvico, também relatam uma elevada percentagem
de casos (78%) tratados de maneira incruenta. Julgamos que
no nosso trabalho a elevada porcentagem de fraturas do
tipo A (54,5%) da amostra influenciou nesse resultado, pois
essas sdo lesdes estaveis e quase a totalidade é tratada de
maneira incruenta. Dentre os casos submetidos a tratamento
cruento, a placa (S. publica/sacroiliaca) foi o material mais
usado no nosso estudo (isolada ou associada) e em seguida
foi o parafuso iliossacral (isolado ou associado). Dimitriou e
Giannoudis?* também ressaltam o uso de associacdo de placa
na sinfise pubica e parafuso iliossacral ou fixacdo da sacroi-
liaca com placas (anterior ou posterior). Os autores também
comentam a tendéncia recente de aumento do uso de fixacdo
percutanea com parafusoiliossacral em casos de lesdo do anel.

Em relacdo ao tipo de fixacdo usado em nosso trabalho,
observamos que a interna foi muito mais frequente (87,5%) e
a externa (Gnica ou associada) em somente 12,5% dos casos.
Chueire et al.,’ em sua casuistica sobre lesdes do anel pél-
vico, apresentam uma porcentagem um pouco menor de casos
submetidos a tratamento cruento (29%) comparados com aos
nossos, no entanto bem diferente em relacdo ao tipo de fixacao
usado, isto é, fixacdo externa em 75% dos seus casos e interna
em 25%. Usamos a fixacdo com parafuso iliossacral (isolado
ou associado) e julgamos que hoje existe uma tendéncia de
maior uso desse método em nosso Servico, pois consideramos
que é pouco invasivo e eficiente na reducdo e estabilizacdo da
sacroiliaca. Tosounidis et al.,”> em analise de dados de cen-
tros alemaes de tratamento de lesdes do anel pélvico, também
reportam uma tendéncia de aumento do uso de parafuso ili-
ossacral no tratamento desse tipo de trauma. Strobl et al.,?
em trabalho recente sobre o tratamento de lesdes instaveis
da regido posterior do anel pélvico, referem que em muitos
centros o parafuso iliossacral ja estd estabelecido como o tra-
tamento mais usado na fixacdo posterior do anel. Ja Trikha e
Gupta?’ se referem ao uso do parafuso iliossacral nas lesdes
pélvicas, mas também recomendam placas transiliacas na
regido posterior do anel. Miiller et al.,”® em estudo sobre lesdes
instaveis do anel (tipoC), recomendam uma associacdo de
tipos de sinteses, isto é, fixador interno anterior (subcutaneo)
e estabilizacdo posterior (parafuso iliossacral ou suporte espi-
nopélvico e iliolombar) e comentam sobre a grande variedade
de opcoes técnicas de fixacdo em lesdes do anel. Notamos
que, embora exista uma tendéncia na literatura para fixacoes
internas menos invasivas, ainda é preconizada uma certa vari-
edade de materiais de osteossintese do anel.

Em relacdo a mortalidade nas lesdes do anel pélvico, a
literatura apresenta indices com ampla variacdo e os autores
sempre ressaltam a associacdo desses indices com lesdes
concomitantes e a gravidade da prépria lesdo do anel. 2930
Em nosso trabalho também observamos essa associag¢éo, pois
0s nossos casos de dbito foram lesdes do anel tipos B ou C
com graves lesdes associadas. Gansslen et al.,> em trabalho
epidemiolégico sobre esse tipo de lesdo, reportam um indice
geral de mortalidade de 13,4%, mas destacam que esse indice
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estd diretamente associado a traumas extrapélvicos. Os
indices de mortalidade observados na literatura variam de
2-46%7:21,22.29.30 & g porcentagem estd sempre na dependén-
cia da gravidade dalesdo do anel, do trauma ser ou nao de alta
energia e existir ou ndo lesdes associadas. Pohlemann et al.,”’
em trabalho sobre fatores predisponentes da mortalidade
em lesdes do anel, comentam que nos ultimos anos o indice
ainda se mantém elevado quando sdo considerados apenas
os casos de lesdes complexas do anel, mas referem que
quando sao incluidos todos os tipos de fraturas/lesdes do
anel, existe uma tendéncia geral de diminui¢do do indice de
mortalidade, 5% nesses casos. O fato é atribuido a inclusdo
de lesbes menos graves e na melhoria do tratamento tanto na
fase pré-hospitalar quanto no atendimento de emergéncia.
Chueire et al.,’ em seu estudo de fraturas do anel pélvico,
reportam um indice de mortalidade de 7% e ressaltam tam-
bém a relacdo significativa desse com traumas extrapélvicos.
Richard e Tornetta,’® em trabalho sobre graves lesdes do anel
pélvico, reportam uma mortalidade de 6,8%.

Consideramos que o fator mais importante no baixo indice
de mortalidade observado em nosso trabalho (3%) foi o ele-
vado nimero de casos com fratura/lesdo do tipo A, que em
geral estdo associadas a traumas de baixa energia e automati-
camente sem lesOes associadas ou complicacdes. Além disso,
a pequena porcentagem de lesoes graves do tipo C (16,6%) tam-
bém influenciou nesse indice, pois essas sdo decorrentes de
traumas muito mais graves. Lembramos que os dois casos do
nosso trabalho que evoluiram para 6bito eram lesdes insta-
veis e apresentavam graves e multiplas leses associadas. Em
adicdo a esses fatores, ressaltamos também que nos ultimos
anos houve uma melhoria do atendimento geral ao politrau-
matizado em nosso servico, além de um maior treinamento e
experiéncia da equipe ortopédica, tanto nos procedimentos de
urgéncia quanto no tratamento definitivo das lesdes do anel
pélvico, e julgamos que também esses elementos contribui-
ram para o baixo indice de mortalidade observado em nosso
trabalho.

Conclusoes

Nas condicdes deste estudo, concluimos que as fraturas/lesoes
do anel pélvico:

- Sdo mais frequentes no sexo masculino.

- De maneira geral, o mecanismo mais frequente da lesdo é o
acidente de trénsito.

- Emidosos, o mecanismo mais frequente da lesdo é o trauma
de baixa energia (quedada prépria altura), o sexo femi-
nino é o mais atingido e o local de maior ocorréncia é o
domicilio/instituic¢do.

- Em jovens/adultos jovens, o mecanismo mais frequente da
lesdo é o trauma de alta energia (acidente de transito) e o
local de maior ocorréncia é a zona urbana e rodovia.

- De maneira geral as fraturas do tipo A sdo as mais frequen-
tes, seguidas pelos tipos B e C.

- As fraturas do tipo A sdo as mais frequentes em idosos e as
do tipo C, em jovens/adultos jovens.

A maioria das lesOes ndo necessita de intervencao de
urgéncia e, quando necessario, as ortopédicas sdo as mais
frequentes.

As intervencdes de urgéncia estdo associadas a traumas de
alta energia.

Dentre as lesdes concomitantes as do anel, as
fraturas/luxagoes em outros locais sdo as mais frequentes
e estdo ligadas a traumas de alta energia.

O tratamento incruento é o mais frequente e nos casos tra-
tados de maneira cruenta a fixagdo interna é o método mais
usado.

Os 6bitos ocorrem em fraturas instaveis e com graves lesdes
associadas.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

REFERE NCIAS

10.

11.

12.

13.

. Pizanis A, Pohlemann T, Burkhardt M, Aghayev E, Holstein JH.
Emergency stabilization of the pelvic ring: Clinical
comparison between three different techniques. Injury.
2013;44(12):1760-4.

. Parreira JG, Coimbra R, Rasslan S, Oliveira A, Fregoneze M,
Mercadante M. The role of associated injuries on outcome of
blunt trauma patients sustaining pelvic fractures. Injury.
2000;31(9):677-82.

. Géansslen A, Pohlemann T, Paul Ch, Lobenhoffer Ph,
Tscherne H. Epidemiology of pelvic ring injuries. Injury.
1996;27 Suppl 1. S-A13-20.

. Krappinger D, Kammerlander C, David JH, Blauth M.
Low-energy osteoporotic pelvic fractures. Arch Orthop
Trauma Surg. 2010;130(9):1167-75.

. Zwingmann J, Hauschild O, Bode G, Stidkamp NP, Schmal H.
Malposition and revision rates of different imaging for
percutaneous iliosacral screw fixation following pelvic
fractures: a systematic review and meta-analysis. Arch
Orthop Trauma Surg. 2013;133(9):1257-65.

. Vaidya R, Colen R, Vigdorchik J. Treatment of unstable pelvic
ring injuries with an internal anterior fixator and posterior
fixation: initial clinical series. ] Orthop Trauma. 2012;26(1):1-8.

. Cole PA, Gauger EM, Anavian ], Thuan V, Morgan RA,
Heddings AA. Anterior pelvic external fixator versus
subcutaneous internal fixator in the treatment of anterior
ring pelvic fractures. ] Orthop Trauma. 2012;26(5):269-77.

. Joshua RL, Burgess AR, Liporace FA, Haidukewych GJ. Pelvic
fractures: Part 2. Contemporary indications and techniques
for definitive surgical management. ] Am Acad Orthop Surg.
2013;21(8):458-68.

. Chueire AG, Filho GC, Santos AF, Pocket KP. Fraturas do anel

pélvico: estudo epidemiolégico. Acta Ortop Bras.

2004;12(1):1-10.

Freitas CD, Garotti JER, Nieto J, Guimaraes RP, Ono NK,

Honda E, et al. Houve mudancas na incidéncia e na

epidemiologia das fraturas do anel pélvico nas Gltimas

décadas? Rev Bras Ortop. 2013;48(6):475-81.

Devarinos N, Ellanti P, Morris S, McElwain JP. Epidemiology of

pelvic and acetabular trauma. in a Dublin tertiary hospital: a

10-year experience. IR ] Med Sci. 2012;181(2):243-6.

Tile M. Pelvic ring fractures: should they be fixed. ] Bone Joint

Surg Br. 1988;70(1):1-12.

Goodman LA. On simultaneous confidence intervals for

multinominal proportions. Technometrics. 1965;7:247-54.


http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0190
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0215

REV BRAS ORTOP.2017;52(3):260-269

269

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kobbe P, Hockertz I, Sellei RM, Reilmann H, Hockertz T.
Minimally invasive stabilization of posterior pelvic ring
instabilities with a transiliac locked compression plate. Int
Orthop. 2012;36(1):159-64.

Jezek M, Dzupa V. The influence of patient age and
mechanism of injury on the type of pelvic fracture:
epidemiological study. Acta Chir Orthop Traumatol Cech.
2012;79(1):65-8.

Alnaib M, Waters S, Shanshal Y, Caplan N, Jones S,

Gibson A, et al. Combined pubic rami and sacral osteoporotic
fractures: a prospective study. ] OrthopTraumatol.
2012;13(2):97-103.

Balogh Z, King KL, Mackay P, McDougall D, Mackenzie S,
Evans JA, et al. The epidemiology of pelvic ring fractures: a
population-based study. Injury. 2007;63(5):1066-73.

Grotz MRW, Allami MK, Harwood Pape HC, Krettek C,
Giannoudis PV. Open pelvic fractures: epidemiology, current
concepts of management and outcome. Injury.
2005;36(1):1-13.

Ricard MJ, Tornetta P. Emergent management of APC-2 pelvic
ring injuries with an anteriorly placed C- clamp. ] Orthop
Trauma. 2009;23(5):322-6.

Sagi HC, Milatano U, Caron T, Lindvall E. A comprehensive
analysis with minimum 1-year follow-up of vertically
unstable transforaminal sacral fractures treated with
triangular osteoynthesis. ] Orthop Trauma. 2009;23(5):313-21.
Abrassart S, Stern R, Peter R. Unstable pelvic ring injury with
hemodynamic instability: what seems the best procedure
choice and sequence in the initial management? Orthop
Traumatol Surg Res. 2013;99(2):175-82.

Brun J, Guillot S, Bouzat P, Broux C, Thony F, Genty C, et al.
Detecting active pelvic arterial hemorrhage on admission

23.

24.

25.

26.

27.

28.

29.

30.

following serious pelvic fracture in multiple trauma patients.
Injury. 2013;45(1):101-6.

Loon PV, Sebastian K, Hoffmann A, Hessmann MH,

Rommens PM. Radiological analysis operative management
and functional outcome of open book pelvic lesions: a 13-year
cohort study. Injury. 2011;42(10):1012-49.

Dimitriou R, Giannoudis PV. Pelvic fractures. Surgery.
2012;30(7):339-46.

Tosounidis G, Holstein JH, Culeman U, Holmenschlager F,
Stuby F, Pohlemann T. Changes in epidemiology and
treatment of pelvic fractures in Germany: An analysis on data
of German pelvic multicenter study groups I and III (DGU/AO).
Acta Chir Ortho Traumatol Cech. 2010;77(6):450-6.

Strobl FF, Haeussler SM, Paprottka PM, Hoffmann RT, Pieske O,
Reiser MF, et al. Technical and clinical outcome of
percutaneous CT fluoroscopy-guided screw placement in
unstable injuries of the posterior pelvic ring. Skeletal Radiol.
2014;43(8):1093-100.

Trikha V, Gupta H. Current management of pelvic fractures. J
Clin Orthop Trauma. 2011;2(1):12-8.

Miiller FJ, Stosiek W, Zeliner M, Neugebauer R, Flichtmeier B.
The anterior subcutaneous internal fixator (ASIF) for instable
pelvic ring fractures. Clinical and radiological mid-term
results. Int Orthop. 2013;37(11):2239-45.

Pohlemann T, Stengel D, Tosoundis G, Reilmann H, Stuby F,
Stochle U, et al. Survival trends and predictors of mortality in
severe pelvic trauma: estimates from the German pelvic
trauma registry iniciative. Injury. 2011;42(10):997-1002.

Gabbe BJ, Steinger R, Esser M, Bucknill A, Russ MK,

Cameron PA. Predictors of mortality following severe pelvic
ring fracture: results of a population — Based study. Injury.
2011;42(10):985-91.


http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0255
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0270
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0275
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0280
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0285
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0290
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0295
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300
http://refhub.elsevier.com/S0102-3616(16)30282-X/sbref0300

	Estudo epidemiológico das fraturas e lesões do anel pélvico
	Introdução
	Material e métodos
	Resultados
	Discussão
	Conclusões
	Conflitos de interesse
	Referências


