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INPORMAQE)ES SOBRE O ARTIGO RESUMO

Historico do artigo: Objetivo: Avaliar radiologicamente a posic¢ao do tinel femoral na reconstrugao do ligamento

Recebido em 24 de fevereiro de 2012 cruzado anterior pelas técnicas isométrica e anatémica.

Aceito em 8 de fevereiro de 2013 Métodos: Foi feito estudo analitico prospectivo em pacientes submetidos a reconstrucdo do
ligamento cruzado anterior (LCA), por meio da técnica isométrica e anatémica, com o uso de

Palavras-chave: enxerto de tenddes flexores do joelho ou de tendao patelar. Foram captados 28 pacientes, em

joelho pbs-operatério imediato, no ambulatério de cirurgia do joelho da FCMMG-HUS]J. Foram feitas

Ligamento cruzado anterior radiografias do joelho operado nas incidéncias em anteroposterior (AP) com apoio bipoddlico

Procedimentos cirtrgicos e perfil em 30° de flexdo. Foram tracadas as linhas e medidos os dngulos e as distdncias

reconstrutivos na radiografia em perfil para avaliar o plano sagital. Foi medida a distancia do centro do

parafuso a cortical posterior do coéndilo lateral e dividido pela linha de Blumensaat. Com
relacdo a altura do parafuso, foi medida a distancia do centro dele até a superficie articular
do condilo lateral do joelho. Na radiografia em AP, que avalia o plano coronal, mede-se a
angulacgdo entre o eixo anatémico do fémur e uma linha tracada no centro do parafuso.

Resultados: Pelos testes, o p-valor (0,4213) é maior do que o nivel de significancia adotado
(0,05), a hipdtese nula nio é rejeitada e pode ser afirmado que ndo ha diferenca estatistica-
mente significativa entre as técnicas anatdmica (TAN) e isométrica (TIS) no que diz respeito a
Medida P (posteriorizacdo do parafuso de interferéncia). Como o p-valor (0,0006) observado
é menor do que o nivel de significancia adotado (0,05), rejeita-se a hipdtese nula e pode
ser afirmado que ha diferenca estatisticamente significativa entre a TAN e a TIS no que diz
respeito @ Medida H (altura do parafuso em relacdo a cortical inferior do joelho). Pode-se con-
cluir que essa diferenca ocorre porque a TIS gera valores maiores para a Medida H do que a
TAN. Como o p-valor observado (0,000) é menor do que o nivel de significancia (5%), rejeitou-
-se a hipdtese nula e afirmamos com 95% de confiancga que hé diferenca significativa entre
a TAN e a TIS no que diz respeito a variavel MED (posicdo do parafuso na radiografia em AP).
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Houve diferenca estatisticamente significativa na avaliacdo radiolégica do tunel femoral,

tanto no plano sagital como no coronal, entre as técnicas de reconstrugdo do LCA.
© 2013 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier Editora
Ltda. Todos os direitos reservados.

Radiological analysis on femoral tunnel positioning between isometric
and anatomical reconstructions of the anterior cruciate ligament

ABSTRACT

Objective: The aim of this study was to radiologically evaluate the femoral tunnel posi-
tion in anterior cruciate ligament (ACL) reconstructions using the isometric and anatomical
techniques.
Methods: A prospective analytical study was conducted on patients undergoing ACL recons-
truction by means of the isometric and anatomical techniques, using grafts from the knee
flexor tendons or patellar tendon. Twenty-eight patients were recruited during the immedi-
ate postoperative period, at the knee surgery outpatient clinic of FCMMG-HUSJ. Radiographs
of the operated knee were produced in anteroposterior (AP) view with the patient standing
on both feet and in lateral view with 30° of flexion. The lines were traced out and the distan-
ces and angles were measured on the lateral radiograph to evaluate the sagittal plane. The
distance from the center of the screw to the posterior cortical bone of the lateral condyle
was measured and divided by the Blumensaat line. In relation to the height of the screw, the
distance from the center of the screw to the joint surface of the lateral condyle of the knee
was measured. On the AP radiograph, evaluating the coronal plane, the angle between the
anatomical axis of the femur and a line traced at the center of the screw was measured.
Results: With regard to the P measurement (posteriorization of the interference screw),
the tests showed that the p-value (0.4213) was greater than the significance level used
(0.05), the null hypothesis was not rejected and it could be stated that there was no statisti-
cally significant difference between the anatomical and isometric techniques. With regard
to the H measurement (height of the screw in relation to the lower cortical bone of the
knee), the p-value observed (0.0006) was less than the significance level used (0.05), the
null hypothesis was rejected and it could be stated that there was a statistically signifi-
cant difference between the anatomical and isometric techniques. It can be concluded that
the latter difference occurred because the isometric technique generated greater values for
the H measurement than did the anatomical technique. With regard to the MED variable
(position of the screw on the AP radiograph), the observed p-value (0.000) was less than
the significance level (5%), the null hypothesis was rejected and it could be stated with 95%
confidence that there was a significant difference between the anatomical and isometric
techniques.
Conclusions: There were statistically significant differences in the radiological evaluati-
ons of the femoral tunnel, both in the sagittal and in the coronal plane, between the ACL
reconstruction techniques.

© 2013 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. All rights reserved.

Introducao

A partir da década de 1990 acreditou-se que a técnica de
reconstrucdo artroscopica isométrica do LCA, na qual o neo-
ligamento mantém seu comprimento durante todo o arco de

A reconstrucdo do LCA é uma das cirurgias ortopédicas de
maior incidéncia e afeta especialmente os jovens. Estima-se
que sejam feitos entre 75.000 e 100.000 procedimentos anuais
nos EUA.! O restabelecimento da biomecénica do joelho é o
objetivo principal do tratamento, para evitar alteracoes dege-
nerativas precoces, com consequente reducao da capacidade
laborativa e do desempenho esportivo.

Nas ultimas décadas o procedimento artroscépico de
reconstrucao intra-articular do LCA vem sendo considerado
o tratamento gold standard, por causa de sua baixa morbidade,
com melhor e mais rdpida evolucdo pds-operatéria.

movimento do joelho, restaurasse mais adequadamente a bio-
mecanica dessa articulacdo. Esse propésito era atingido com
a feitura do tinel femoral préximo as 12 horas em relacio a
um ponteiro de reldgio, o que verticalizava o enxerto. Embora
parcialmente esse conceito seja verdadeiro, com a restauracio
da estabilidade translacional, em recente estudo revelou falha
em atingir a estabilidade rotacional com manuteng¢ao do pivot
shift.” Consequentemente, a biomecéanica articular ndo seria
refeita, o que geraria sinais precoces de osteoartrose.

Em 2003, Yasuda et al.?> deram inicio de maneira mais con-
tundente a estudos sobre a reconstrucdo anatémica do LCA,
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com a confec¢do do tunel femoral, ou tineis, no caso de
dupla banda, no ponto em que essas bandas originavam-se
na parede medial do condilo femoral lateral. Alguns trabalhos
mais recentes tém evidenciado que com esse procedimento
tanto a estabilidade translacional quanto a rotacional sdo atin-
gidas, o que reproduz de forma fidedigna as caracteristicas
biomecénicas do joelho.*®

Para avaliar o posicionamento do tunel femoral no pés-
-operatério, encontram-se na literatura alguns trabalhos que
mostram que tal propésito pode ser estabelecido por meio de
estudos radiolégicos.”~

O objetivo deste estudo é avaliar radiologicamente a
posicdo do tunel femoral com as técnicas de reconstrucdo
isométrica e anatoémica.

Material e métodos

Foi feito estudo analitico prospectivo com 28 pacientes sub-
metidos a reconstrucdo do LCA com o uso de enxerto de
tendodes flexores do joelho ou de tendao patelar, todas feitas
pelo mesmo autor (RBV). Foram submetidos a reconstrucdo
isométrica 14 pacientes e a reconstrucdo anatémica mais 14,
alocados de forma randomizada. Todos foram avaliados no
pré e poés-operatérios, no ambulatério de cirurgia do joelho
do Hospital Universitario Sdo José da Faculdade de Ciéncias
Médicas de Minas Gerais (HUSJ-FCMMG), e submetidos ao
procedimento ciriirgico no mesmo hospital. Foram incluidos
neste estudo pacientes com quadro de instabilidade anterior
do joelho, diagnosticado clinicamente e por meio de exame de
ressonancia magnética, com fise fechada em tibia proximal e
fémur distal, e menores de 50 anos, encaminhados pelo Sis-
tema Unico de Satide (SUS). Excluimos os que necessitavam de
osteotomias corretivas durante o procedimento reconstrutivo,
os com sinais de osteoartrose avancada e os com lesdes em
estruturas ligamentares periféricas do joelho. Dessa amostra,
27 eram do sexo masculino e um do feminino, com média de
32,5 anos (16-48). Desses, 16 (57,14%) apresentavam lesdo no
joelho esquerdo e 12 (42,86%) no direito. Todos fizeram os exa-
mes radiolégicos dentro do primeiro més de pés-operatério.
Acompanhados de um dos autores, os pacientes foram
encaminhados ao setor de radiologia do HUSJ-FCMMG, onde
eram feitos os exames de imagem. Foram feitas radiografias
em anteroposterior (AP) do joelho operado com apoio bipo-
dalico e perfil em 30° de flexdo. Posteriormente esses exames
foram identificados com o nome do paciente, a data da cirurgia
e a técnica empregada (isométrica ou anatémica). Tracamos
as linhas e medimos as distancias e os angulos da seguinte
forma: naradiografia em perfil foi medida a distancia do centro
do parafuso a cortical posterior do condilo lateral e do centro
do parafuso a cortical anterior (fig. 1). Com relacdo a altura do
parafuso, foi medida a distdncia do centro do parafuso até a
superficie articular do céndilo lateral do joelho (fig. 1). Na radi-
ografia em AP, mede-se a angulacdo entre o eixo anatémico do
fémur e uma linha tragada no centro do parafuso (fig. 2).

Resultados

Na tabela 1 tem-se uma anélise descritiva das Medidas P e
H, na incidéncia em perfil, estratificadas pela técnica usada

Figura 1 - A posterioriza¢io do parafuso de interferéncia
(medida P) é medida pela divisdo da distdncia dos pontos
1-2 (cortical posterior ao centro do parafuso) pela 1-3
(centro do parafuso a cortical anterior). Mede-se ainda a
altura do parafuso em relagéo a cortical inferior do joelho
(valor H), por meio da medida da distancia 2-5.

(TAN: técnica anatomica e TIS: técnica isométrica). Pode ser
observado que, em média, os valores encontrados para Medida
P com o uso da TAN foram ligeiramente maiores do que os
encontrados com a TIS. O mesmo ocorre com os desvios-
-padrao e com a mediana.

No caso da Medida H, pode ser visto que os valores encon-
trados ao se usar a TIS foram em média maiores do que os com
a TAN e apresentaram também uma menor variabilidade, uma
vez que o desvio-padrdo é menor.

Na figura 3 observa-se o histograma da distribuicao
da Medida P para a TAN e a TIS. Para a TAN tem-se

Tabela 1 - Estatisticas descritivas para medidas P e H por
técnica usada

Medida Post Medida H
Técnica TAN TIS TAN TIS
Contagem 14 14 14 14
Média 0,4556 0,4352 0,2023 0,3119
Desvio-padrao 0,1236 0,0835 0,1224 0,0583
Minimo 0,2370 0,3320 0,0570 0,2270
Quartil 1 0,3662 0,3858 0,1430 0,2615
Mediana 0,4525 0,4045 0,1855 0,3065
Quartil 3 0,5435 0,4688 0,2122 0,3668
Maximo 0,6820 0,6570 0,5650 0,3960
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Figura 2 - Mede-se o dngulo entre o eixo anatdmico do
fémur e o centro do parafuso na incidéncia em AP.
Convencionou-se o dngulo MED.

uma distribuicdo muito irregular e para a TIS tem-se uma
distribuicdo assimétrica a direita.

Na figura 4 tem-se o histograma da distribuicdo da Medida
H paraa TAN e a TIS. Vé-se que os valores para a TAN tém uma
distribuicdo assimétrica a direita e para a TIS a distribuicdo é
aproximadamente uniforme.

Pelo Boxplot apresentado na figura 5 pode ser observado que
a distribuicdo da Medida P esté concentrada em valores proxi-
mos tanto para TAN quanto para TIS. Como foi visto na anélise
descritiva inicial, o Boxplot permite visualizar a menor varia-
bilidade da TIS em relacdo a TAN, uma vez que a “caixa” é
menor.

Quanto a Medida H, a distribuicdo dos valores para TAN
estd concentrada em valores menores do que os da TIS. Isso

indica que pode haver diferenca significativa entre essas duas
técnicas em relacdo a Medida H. Para verificar tal hipétese foi
feito o teste estatistico adequado.

A figura 6 apresenta o plot dos valores individuais de cada
medida na comparacdo TAN e TIS. Tal grafico leva a conclusdes
semelhantes as apresentadas para o grafico anterior.

Como foi usada uma amostra pequena para a comparagao
das medidas P e H em relacdo a técnica empregada e, além
disso, foi verificado, por meio de teste estatistico, que a
suposicao de distribui¢cdo normal dos dados é violada, o teste
estatistico mais adequado para avaliar a hipétese de interesse
é o ndo paramétrico de Mann-Whitney.

Hipéteses a serem testadas:

Teste 1: Medida P

Hp: TAN e TIS apresentam a mesma distribuicao
H,: TAN e TIS apresentam distribui¢des diferentes
Teste 2: Medida H

Hp: TAN e TIS apresentam a mesma distribuicdo
H,: TAN e TIS apresentam distribuicoes diferentes

O nivel de significancia adotado é o = 0,05.

Teste 1: Medida P

Estimativa de: Mediana (TAN)-Mediana (TIS) = 0,0355
Intervalo de confianca para essa diferenca: (-0,0520; 0,1050)
P-valor = 0,4213

Portanto, como o p-valor (0,4213) é maior do que o nivel
de significancia adotado (0,05), a hipétese nula néo é rejeitada
e pode ser afirmado que ndo ha diferenca estatisticamente
significativa entre a TAN e a TIN no que diz respeito a medida
P.

Teste 2: Medida H

Estimativa de: Mediana (TAN)-Mediana (TIS) = -0,1275
Intervalo de confianca para essa diferenca: (-0,1820; -0,0710)
P-valor = 0,0006

Como o p-valor (0,0006) observado é menor do que o nivel
de significancia adotado (0,05), rejeita-se a hipétese nula e
pode ser afirmado que ha diferenca estatisticamente signi-
ficativa entre a TAN e a TIS no que diz respeito a medida H.
Pode-se concluir que essa diferenca ocorre porque a TIS gera
valores maiores para a medida H do que a TAN.

0,3 0,4 0,5 0,6 0,7

TAN

TIS

Prequéncia

0,3 0,4 0,5 0,6

0,7

Medida P

Figura 3 - Histograma de medida P estratificado por técnica.
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Figura 4 - Histograma da medida H estratificado por técnica.

Tabela 2 - Estatisticas descritivas para variavel MED

Variavel Tec N Média Desvio-padrao Minimo Q1 Mediana Q3 Maximo
MED TAN 14 26,93 8,51 12,00 20,75 27,50 31,25 42,00
TIS 14 42,21 6,78 25,00 39,00 42,00 48,50 51,00
0,79 . 50
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Figura 5 - Boxplot das medidas P e H por técnica cirtirgica

usada.
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Figura 6 - Valores individuais - medida P e H por técnica

usada.

Figura 7 - Boxplot para variavel MED.

De acordo com a tabela 2, os pacientes nos quais foi usada
a TIS apresentaram, em média, maiores valores para varidvel
MED, incidéncia em AP e uma menor variabilidade.

Observamos pela figura 7 que as medidas observadas para
a varidvel MED sdo aparentemente maiores para os pacientes
em que se aplicou a TIS. No entanto, foi necessario um teste de
hipdteses para verificar se tal diferenca era estatisticamente
significativa.

Pela figura 8 podemos ver que os pacientes nos quais foi
usada a TAN tiveram menores valores para a varidvel MED e
uma maior variabilidade do que os pacientes em que foi usada
a TIS. Mais uma vez comprovamos a necessidade de um teste
de hipdteses para verificar se essa diferenca é estatisticamente
significativa.

Para testar tal hipdtese usamos o teste t, uma vez que a
amostra tem menos do que 30 observacoes. Esse teste pres-
supde distribuicdo normal para a varidvel MED. Usamos o
software Minitab para fazer os calculos e trabalhamos com
nivel de significancia de 5%. Como o p-valor observado (0,000)
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Figura 8 - Valores individuais para MED.

é menor do que nosso nivel de significancia (5%), rejeitou-se
a hipétese nula e afirmamos com 95% de confianga que ha
diferenca significativa entre TAN e TIN no que diz respeito a
varidvel MED.

Dizemos ainda, com 95% de confianc¢a, que pacientes nos
quais foi aplicada a TIN apresentam resultado para MED em
média 16,74 IC (21,93; 11,55) maior do que os com a TAN.

Discussao

Aimportancia de um correto posicionamento dos tineis tanto
tibial quanto femoral na reconstrucdo do LCA nao pode ser
subestimada. O mau posicionamento dos tineis é um erro
muito comum nas reconstrucdes do LCA e os possiveis pro-
blemas incluem diminuicdo da amplitude de movimento do
joelho, falha do enxerto, impacto do enxerto no teto inter-
condilar e permanéncia da sensacdo de instabilidade, o que
gera procedimentos cirurgicos de revisdo que frequentemente
sdo de maior complexidade. Como o centro de rotacdo do joe-
lho estd mais préximo da insercéo femoral do que da tibial,
a colocagdo mais acurada do tinel no fémur, na reconstrucao
do LCA, é mais critica do que na tibia.'? Por isso nosso estudo
somente abordou a andlise desse tunel.

Na maioria dos procedimentos cirirgicos ortopédicos que
envolvem a estrutura éssea, pardmetros radiolégicos ja bem
definidos norteiam uma analise critica de acertos ou possiveis
erros técnicos que possam afetar o resultado final. Isso ndo
acontece na reconstru¢do do LCA, na qual, apesar de alguns
estudos na literatura mundial mostrarem diferentes métodos
de posicionamento radiolégico do tunel femoral,’>'? nenhum
deles se mostrou eficaz e amplamente difundido.

Num periodo de cinco anos de seguimento de 89 pacientes
operados de reconstrucdo do LCA assistida por video artros-
copia, Aglietti et al.'”> demonstraram que 88% dos joelhos
com um correto posicionamento do tunel femoral mostraram
uma estabilidade satisfatéria. Entretanto, um posicionamento
anterior do tunel femoral foi associado com 62,5% de insu-
cesso. Khalfayan et al.'* mostraram que o posicionamento da
entrada do tunel femoral, quanto localizado dentro de 40%
da porcdo posterior do céndilo lateral do fémur, apresentou
79% de bom resultado no artrometro KT-1000 (até 3mm de
anteriorizacdo). Em nosso estudo, a TIS se aproximou mais
dos resultados do autor anterior, com média de 0,4352 ou 43%
posterior a medida, ante 0,4556 ou 45%, e ficou, com isso,

pouco mais anteriorizada. Isso é justificado porque na TAN, em
banda Unica, o tunel femoral é confeccionado na crista bifur-
cada, entre as inser¢oes das fibras da banda anteromedial e
posterolateral do LCA, isto é, um pouco mais anteriorizada do
que a usada em todos os outros artigos analisados, que usam
a banda anteromedial como ponto no qual devera ser feito o
tinel no fémur.

Em nosso estudo, fica evidenciado que ao usarmos o acesso
transtibial o posicionamento em dois quesitos, altura e dngulo
no plano frontal, foi significativamente diferente da aborda-
gem pelo portal medial, o que diverge do trabalho de Giron
et al,, em que eles afirmam que atingiram o ponto “ideal” no
fémur tanto por meio do acesso out-in quanto pelo transtibial
ou por meio de uma abordagem anteromedial.’

Recentemente Shah et al.’® fizeram avaliagio radiogra-
fica de 43 pacientes submetidos a reconstru¢do anatémica do
LCA pela técnica do portal anteromedial e verificaram que a
localizac@o do parafuso de interferéncia se situava no fémur a
aproximadamente 31% do didmetro sagital em relacdo a cor-
tical posterior e a 25% da altura do condilo femoral lateral.

Em uma andlise radiografica do posicionamento dos tineis
6sseos na reconstrucdo do LCA que comparou as técnicas
aberta e artroscépica pela via portal anteromedial Dambrés
etal.® encontraram diferenca entre as duas técnicas no que diz
respeito ao posicionamento do tinel femoral. A via artroscé-
pica mostrou uma maior precisao no posicionamento do tinel
e estatisticamente essa diferen¢a se mostrou significativa.
Também observamos em nosso estudo diferenca em relagdo
ao posicionamento do tunel femoral, mas usamos somente
técnicas artroscépicas.

Bernard et al.,'” de acordo com o método do quadrante des-
crito em seu trabalho original, que usou a técnica do portal
anteromedial, demonstraram que o posicionamento do para-
fuso de interferéncia no condilo encontrava-se em 28,5% da
altura do condilo femoral lateral.

Em nosso resultado, na medida da altura do condilo femo-
ral lateral em relacdo a linha de Blumensaat, o valor médio
para a TIS foi de 20,2% e para a TAN foi de 31,1%. Sdo
necessarias avaliacdes funcionais com seguimento de longo
prazo para uma comparacdo da melhor técnica cirdrgica, pois
somente com avaliacdo radiografica da posicdo dos tineis ndo
se pode chegar a essa conclusao.

Em relacdo ao plano frontal, nossos calculos mostram que
a diferenca média entre os angulos dos tuneis foi de 16,74°.
O angulo nas reconstru¢des anatémicas foi menor por causa
do seu direcionamento mais horizontalizado. Com isso atin-
gimos valor préximo ao exposto por Aglietti et al.,’® que em
1995 publicaram artigo que mostrou diferenca de 18° entre os
tineis.

Ainda aguardamos mais estudos de imagem, correlacio-
nados com estudos funcionais, para afirmar qual o correto
parametro radiografico do posicionamento do tinel femoral.

Algumas limitacdes do presente estudo devem ser ressal-
tadas. As radiografias analisadas dos pacientes foram feitas
por diferentes técnicos de radiologia, acompanhados por um
dos autores; consequentemente, ndo foram feitas de forma
cega, o que pode acarretar possivel viés. O posicionamento
real do enxerto dentro do tinel 6sseo nédo pode ser totalmente
visualizado por imagens radiograficas, somente a posicao do
parafuso. Por Ultimo, a amostragem foi pequena.
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Conclusido

O posicionamento do tunel femoral, ao exame radiolégico,
independentemente da técnica usada, apresenta resultados
muito similares em relacdo a posteriorizacao no condilo femo-
ral, mas com diferencas significativas da altura e da angulacdo
em relagdo ao eixo do fémur.

Conflitos de interesse
Os autores declaram nao haver conflitos de interesse.

REFERE NCIAS

1. Griffin LY, Agel ], Albohm M]J, Arendt EA, Dick RW, Garrett WE,
et al. Non-contact anterior cruciate ligament injuries: risk
factors and prevention strategies. ] Am Acad Orthop Surg.
2000;8(3):141-50.

2. Jonsson H, Riklund-Ahlstréom K, Lind J. Positive pivot shift
after ACL reconstruction predicts later osteoarthrosis: 63
patients followed 5-9 years after surgery. Acta Orthop Scand.
2004;75(5):594-9.

3. Yasuda K, Kondo E, Ichiyama H, Kitamura N, Tanabe Y,
Tohyama H, Minami A. Anatomic reconstruction of the
anteromedial and posterolateral bundles of the anterior
cruciate ligament using hamstring tendon grafts.
Arthroscopy. 2004;20(10):1015-25.

4. Yagi M, Wong EK, Kanamori A, Debski RE, Fu FH, Woo SL.
Biomechanical analysis of an anatomic anterior cruciate
ligament reconstruction. Am J Sports Med. 2002;30(5):660-6.

5. Gabriel MT, Wong EK, Woo SL, Yagi M, Debski RE. Distribution
of in situ forces in the anterior cruciate ligament in response
to rotatory loads. ] Orthop Res. 2004;22(1):85-9.

6. Van Eck CF, Lesniak BP, Schreiber VM, Fu FH. Anatomic single-
and double-bundle anterior cruciate ligament reconstruction
flowchart. Arthroscopy. 2010;26(2):258-68.

7. Kondo E, Yasuda K, Ichiyama H, Azuma C, Tohyama H.
Radiologic evaluation of femoral and tibial tunnels created
with the transtibial tunnel technique for anatomic
double-bundle anterior cruciate ligament reconstruction.
Arthroscopy. 2007;23(8):869-76.

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Dambrés JM, Floréncio R, Lopes Junior OV, Kuhn A, Saggin J,

Spinelli LF. Analise radiolégica do posicionamento dos tiineis
6sseos na cirurgia de reconstrucdo do ligamento cruzado
anterior: comparagao entre as técnicas aberta e artroscopica
via portal anteromedial. Rev Bras Ortop. 2001;46(3):270-5.

. Aglietti P, Zaccherotti G, Menchetti PP, De Biase P. A

comparison of clinical and radiological parameters with two
arthroscopic techniques for anterior cruciate ligament
reconstruction. Knee Surg Sports Traumatol Arthrosc.
1995;3(1):2-8.

Guo L, Yang L, Wang AM, Wang XY, Dai G. Roentgenographic
measurement study for locating femoral insertion site of
anterior cruciate ligament: a cadaveric study with X-Caliper.
Int Orthop. 2009;33(1):133-7.

Amis AA, Beynnon B, Blankevoort L, Chambat P, Christel P,
Durselen L, et al. Proceedings of the ESSKA Scientific
Workshop on Reconstruction of the Anterior and Posterior
Cruciate Ligaments. Knee Surg Sports Traumatol Arthrosc.
1994;2(3):124-32.

Harner CD, Marks PH, Fu FH, Irrgang JJ, Silby MB, Mengato R.
Anterior cruciate ligament reconstruction: endoscopic versus
two-incision technique. Arthroscopy. 1994;10(5):502-12.
Aglietti P, Buzzi R, Giron F, Simeone AJ, Zaccherotti G.
Arthroscopic-assisted anterior cruciate ligament
reconstruction with the central third patellar tendon. A
5-8-year follow-up. Knee Surg Sports Traumatol Arthrosc.
1997;5(3):138-44.

Khalfayan EE, Sharkey PF, Alexander AH, Bruckner JD, Bynum
EB. The relationship between tunnel placement and clinical
results after anterior cruciate ligament reconstruction. Am J
Sports Med. 1996;24(3):335-41.

Giron F, Buzzi R, Aglietti P. Femoral tunnel position in anterior
cruciate ligament reconstruction using three techniques. A
cadaver study. Arthroscopy. 1999;15(7):750-6.

Shah AA, Brien A, Lowe WR. Radiographic results of femoral
tunnel drilling through the anteromedial portal in anterior
cruciate ligament reconstruction. Arthroscopy.
2010;26(12):1586-92.

Bernard M, Hertel P, Hornung H, Cierpinski T. Femoral
insertion of the ACL. Radiographic quadrant method. Am J
Knee Surg. 1997;10(1):14-21. Winter.

Aglietti P. Patellar ligament versus hamstring graft for ACL. In:
Instructional Course Lecture, Combined Congress of the
International Arthroscopy Association and the International
Society of the Knee. 1995.


http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0005
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0010
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0015
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0020
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0025
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0030
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0035
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0040
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0045
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0050
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0055
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0060
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0065
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0070
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0075
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0080
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0085
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090
http://refhub.elsevier.com/S0102-3616(13)00186-0/sbref0090

	Análise radiológica do posicionamento do túnel femoral com as técnicas de reconstrução isométrica ou de reconstrução anatô...
	Introdução
	Material e métodos
	Resultados
	Discussão
	Conclusão
	Conflitos de interesse
	Referências


