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INFORMAQ@ES SOBRE O ARTIGO RESUMO
Histérico do artigo: Objetivos: Mensurar a qualidade de vida, o tempo de retorno ao trabalho, os resultados cli-
Recebido em 24 de setembro de 2016 nicos, funcionais e radiograficos dos pacientes submetidos a capsulodese dorsal associada
Aceito em 1 de novembro de 2016 a reconstrucdo ligamentar escafossemilunar assistida por artroscopia.
On-line em 23 de janeiro de 2017 Métodos: De janeiro de 2015 a setembro de 2016, 14 pacientes, esqueleticamente maduros,
adultos, com dissociagdo escafolunar (SL), foram submetidos ao tratamento ciriirgico com
Palavras-chave: o procedimento de reconstrugdo do ligamento escafossemilunar assistido por artroscopia
0Osso semilunar com a nova técnica proposta neste estudo. Todos os pacientes foram avaliados pelo setor de
Instabilidade articular terapia ocupacional em intervalos regulares de pés-operatério e fizeram a mesma sequéncia
Artroscopia de reabilitagdo. Os pardmetros analisados foram: arco de movimento (ADM), Disability Arm,
Ligamentos articulares Shoulder and Hand (Dash), escala visual analdgica (EVA) e andlise radiografica pré e pés-

-operatéria para visualizar o espaco escafolunar (sinal de Terry-Thomas) e deformidade em
Dorsal Intercalated Segment Instability (DISI) pré e pds-operatéria. Descri¢do das complicagoes
e o tempo de retorno ao trabalho.

Resultados: O tempo de seguimento foi de 12 meses [3-17]. O ADM foi em média 321,07° (96,9%
do lado normal). O valor da avaliacdo subjetiva da dor (VAS) foi 1,79/10 [1-6]. A mensuragdo
da qualidade de vida pelo Dash foi de 6,50/100 [1-30]. O tempo de retorno ao trabalho foi de
4,42 meses [2-17]. Quanto as complica¢des, uma paciente evoluiu com SLAC e foi submetida
a artrodese dos quatro cantos um ano ap6s a reconstrucdo ligamentar. Evoluiu com melho-
ria da dor e estd com o ADM do punho funcional, mas ainda n&o retornou as atividades
profissionais. O intervalo do SL (gap) pré-operatério foi de 4,29 mm [2-7] e o pés-operatério
foi de 1,79 mm [1-4]. A deformidade DISI estava presente em dez pacientes, com um dngulo
SL acima de 70° (pré-operatdrio), e foi corrigida apds a cirurgia em todos os pacientes. SLAC
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estagio I foi identificado em um paciente. A artroscopia foi feita em todos os casos. A ins-
tabilidade SL foi classificada como um grau Geissler IIl em quatro casos e grau IV em dez
casos.
Conclusdo: A nova abordagem (capsulodese dorsal associada a reconstrucdo ligamentar
escafossemilunar assistida por artroscopia) apresentada neste estudo é segura e eficaz no
tratamento da dissociacdo escafolunar, j& que apresenta resultados radiograficos, clinicos
e funcionais satisfatérios, demonstra baixas taxas de complicac¢Oes, permite o retorno as
atividades sociais e profissionais e aumenta a qualidade de vida desses pacientes.
© 2016 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier Editora
Ltda. Este é um artigo Open Access sob uma licenca CC BY-NC-ND (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Dorsal capsulodesis associated with arthoscopy-assisted scapholunate
ligament reconstruction using a palmaris longus tendon graft

ABSTRACT

Objectives: To measure the quality of life, the time to work return, and clinical, functional,
and radiographic parameters of patients treated with dorsal capsulodesis associated with
scapholunate (SL) reconstruction, assisted by arthroscopy.
Methods: From January 2015 to September 2016, 14 adult patients with SL dissociation
underwent surgical treatment with the SL reconstruction procedure assisted by arthros-
copy, using the new technique proposed in this study. All patients were assessed by the
occupational therapy department at regular intervals after surgery and performed the same
sequence of rehabilitation. The parameters analyzed were: range of motion (ROM), Disabi-
lity of the Arm, Shoulder, and Hand (DASH), visual analogue scale (VAS), and radiographic
analysis to visualize the pre- and postoperative SL gap and the pre- and postoperative dor-
sal intercalated segment instability (DISI) deformity the. The complications and the time to
return to work activities were described.
Results: The follow-up time was 12 months (3-17). The ROM averaged 321° (96.9% of the
normal side). VAS was 1.79/10 (1-6). DASH was 6.50/100 (1-30). The time to work return work
was 4.42 months (2-17). As for complications, one patient developed SLAC, and underwent
four-corner fusion one year after ligament reconstruction. Currently, he has experienced
pain relief, with a functional range of motion of the wrist, and has not yet returned to
professional activities.
The preoperative SL gap was 4.29 mm (2-7); in the postoperative period, it was 1.79 mm
(1-4). The DISI deformity was present in ten patients with SL angle >70° (preoperative) and
it was corrected after surgery, in all patients. SLAC stage I was identified in a patient. Arth-
roscopy was performed in all cases. The SL instability was classified as Geissler grade III in
four cases and as grade IV in ten cases.
Conclusion: The new approach (dorsal capsulodesis associated with SL reconstruction, assis-
ted by arthroscopy) presented in this study is safe and effective in the treatment of SL
dissociation, since it offers satisfactory clinical, radiographic and functional results, showing
low rates of complications. For patients, it allows the return to their social and professional
activities, and increases their life quality.
© 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

ossos do carpo, descrito como SLAC (Scapholunate Advanced
Collapse).
Esses procedimentos incluiram varias formas de cap-

A dissociac¢do escafolunar (SL) ou a lesdo do ligamento esca-
fossemilunar é a forma mais comum de instabilidade carpica’
(fig. 1).

Numerosas técnicas cirurgicas tém sido descritas para res-
taurar ou melhorar a estabilidade da articulacdo SL, para
retardar ou evitar a progressdo de osteoartrose entre os

sulodese, tenodese estitica ou dindmica, reconstrucdo do
ligamento com enxerto de tenddo, reconstrucdo o0sso-
-ligamento-osso ou, ainda, a redugao e a fixagcdo com parafuso
de compressdao entre o escafoide e semilunar pelo proce-
dimento RASL (Reduction and Association of the Scaphoid and
Lunate).
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Figura 1 - Aspectos radiograficos de punho - posigéo PA -
que demonstram o gap escafolunar ou o sinal de
Terry-Thomas.

No entanto, essas reconstrucoes alteram a biomecéanica do
punho, j& que formam uma conexdo vertical entre os arcos
de Gilula, e isso pode alterar a mobilidade das articulacoes
radiocdrpica ou mediocarpica.

A persisténcia do sinal de Terry-Thomas (gap entre o esca-
foide e o semilunar), o afrouxamento do enxerto de tendao, a
dificuldade técnica, a limitacdo da mobilidade do punho e da
forca de preensdo palmar e as fraturas iatrogénicas durante
a confeccdo dos tineis no escafoide ou semilunar tém sido
reportadas como as principais complicagées.” ! Acreditamos
que, com o desenvolvimento de novos implantes, como
os parafusos de biotenodese de tamanhos especificos para os
ossos do carpo, possam-se evitar esses problemas acima.

Além disso, a maioria dos métodos sb6 promove a
reconstrucao da porcao dorsal e uniplanar do ligamento esca-
folunar. Muitos estudos tém enfatizado a importéncia da
porcéo volar desse ligamento.'?°

A Dbusca da reconstrucdo ideal (porcdo volar e dorsal)
comecou com o estudo biomecénico de Yi et al.'® que usou
o enxerto de tenddo do musculo palmar longo e o introduziu
por furos no plano anteroposterior do escafoide e do semilu-
nar. O gap SL foi efetivamente reduzido ao normal e a reducao
anatémica escafolunar foi significativamente melhorada apés
a reconstrucgao.

Zdero et al.'’ estudaram 19 punhos de cadaveres e usaram
tenddes bovinos, que passam através de tuneis 6sseos duplos
do escafoide e do semilunar. Como resultado, 17 dos 19 punhos
submetidos a essareconstrucdo demonstraram que ndo houve
diferenca na propriedade mecanica quando comparados com
o lado normal.

Os resultados desses estudos apoiam a aplicacdo clinica de
uma técnica de reconstrugdo ligamentar SL combinada (volar
e dorsal).

Ho et al.'® publicaram um estudo clinico de 17 pacien-
tes, todos com dissociacdo cronica escafolunar, submetidos
a reconstrucgao assistida por artroscopia com o uso do enxerto
livre de tenddo do musculo palmar longo (PL) e 13 pacien-
tes retornaram a funcdo ocupacional prévia, todos ficaram

satisfeitos com o resultado, quatro evoluiram com a reci-
diva da deformidade em DISI (Dorsal Intercalated Segmentar
Instability) e um com necrose do polo proximal do escafoide,
assintomatico.

Hagert et al.'® sugeriram que os ligamentos do punho
variam no que diz respeito as funcdes sensoriais e biome-
cédnicas. A depender da composicdo estrutural e inervacao,
os ligamentos do punho apresentam maior importancia
mecanica (feixes de coldgeno densamente reunidos e com
inervacdo limitada) ou sensoriais (sdo ricamente inervados,
embora menos densos na composicao do tecido conjuntivo).
Acredita-se que a capsula dorsal e os ligamentos intrinsecos
do punho, e aqui incluimos o escafolunar, tenham importante
papel na propriocepc¢do do punho. E por isso sugerimos que a
reconstrugdo cirurgica deve ser imediata ao diagnéstico e que
o método de tratamento empregado agrida minimamente a
cépsula dorsal do punho.’-?!

Overstraeten et al.”? descreveram a presenca uma estrutura
distinta, que conecta o ligamento escafossemilunar a céap-
sula dorsal, assim chamado de Dorsal capsule scaphoid septum
(DCSS). Acreditamos que o DCSS é um estabilizador secunda-
rio da articulacdo SL e que pode ter implicacdes terapéuticas
e prognoésticos. Acreditamos que as técnicas de capsulodese
descritas até o momento favorecam essa “reconexdo” da cap-
sula dorsal com o ligamento escafossemilunar.

Wolfe et al.?® fizeram uma anélise cinemética do punho e
mostraram que a fileira proximal do carpo fica quase estaci-
ondria (parada) durante o movimento de atirar o dardo, dart
throw movie (DTM), que é acreditado para fornecer uma pla-
taforma estavel para a geracdo de for¢a e precisdo durante
certas atividades funcionais, como a apreensao palmar. Com
o intuito de aprimorar as atividades de reabilitagdo dos
pacientes submetidos a reconstrucdo ligamentar do punho,
acreditamos que o DTM possa ser aplicado precocemente,
nas primeiras semanas apds o procedimento operatério, o
que evita a rigidez e atrofia muscular do membro afetado,
pode estimular a propriocepcdo e, ainda ndo atrapalha a
cicatrizagdo do ligamento intrinseco reconstruido.

Neste presente estudo iremos descrever uma nova aborda-
gem no tratamento da dissociacdo escafolunar (SL) a fim de
melhorar os resultados clinico-funcionais, tempo de retorno
as atividades sociais e profissionais, o manuseio cirtrgico, a
reabilitacdo pds-operatéria e a qualidade de vida desses paci-
entes.

Mensurar a qualidade de vida, o tempo de retorno ao
trabalho, os resultados clinico-funcionais e radiogréficos
dos pacientes submetidos a capsulodese dorsal associ-
ada a reconstrucdo ligamentar escafolunar assistida por
artroscopia.

Método

De janeiro de 2015 a setembro de 2016, 14 pacientes, esquele-
ticamente maduros, adultos, com dissociacao SL, que foram
avaliados nos ambulatérios de cirurgia da méo, submetidos
ao tratamento cirdrgico, com o procedimento de reconstrucdo
do ligamento SL assistido por artroscopia, com a nova técnica
proposta nesse estudo.
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Tivemos nove individuos do sexo masculino e cinco do
feminino. A idade média foi de 38 (19-60) anos. Foram operados
oito punhos direitos e seis esquerdos. Quanto a ocupacgéo pro-
fissional: trés estudantes, trés donas de casa, um engenheiro,
um enfermeiro, um atleta, dois técnicos de informatica (TI)
e trés operdrios. Quatro pacientes apresentaram fratura da
extremidade distal do rddio associada e foram submetidos ao
tratamento no mesmo tempo da reconstrucado ligamentar; foi
feita a fixacdo da fratura com placa e parafusos e manteve-se
o protocolo de reabilitacao aplicado. Todos os pacientes tive-
ram dor na regido dorsal do punho, ocorreu especialmente nos
extremos do movimento e ao esforco, e oito tiveram perda de
forca subjetiva e sensacéo de instabilidade com click (estalido)
doloroso. O exame fisico revelou a dor a palpacéo no local do
intervalo de SL em todos os pacientes. O teste de Watson foi
positivo em 12 dos 14 casos.

Todos os pacientes foram avaliados pelo setor de terapia
ocupacional em intervalos regulares de p6s-operatério e fize-
ram a mesma sequéncia da reabilitagdo, seguiram o mesmo
programa e foram avaliados na segunda e sexta semana, sexto
més e um ano apds o procedimento cirtrgico (tabela 1).

Os parametros analisados foram:

- ADM (arco de movimento) pela mensuragao da goniometria
do arco de movimento com a medida dos graus;

- Dash (Disability Arm, Shoulder and Hand) Questionnaire — quali-
dade de vida;

- VAS (Visual Analogue Scale) — escala visual de dor — avaliagdo
subjetiva da dor;

- Anélise radiografica para visibilizar o espago escafolunar
(Sinal de Terry-Thomas) pré e pds-operatério, o dngulo
escafossemilunar (valor normal varia de 30 a 60°) — pré e pds-
-operatoério (checar deformidade em DISI, quando o dngulo
tem o valor superior a 70°);

- Descricdo das complicacdes que surgiram apds tratamento
cirargico;

- Tempo de retorno ao trabalho.

Descri¢do da técnica cirurgica

A artroscopia diagnéstica é uma importante ferramenta para
identificar a causa da dor do punho, quando a dissociagdo SL
pode vir associada a outras patologias.

A cirurgia foi feita sob anestesia geral ou bloqueio locor-
regional. O paciente foi colocado em dectbito dorsal com o
braco suspenso numa torre de tracdo especifica de punho
sob 10-13 1b de tracdo. O torniquete foi inflado ou passado. A
solucdo salina de irrigacdo continua do conjunto foi alcancada
com uma bomba e equipe especifica sob a a¢do da gravidade.

O inventério da articulacgdo radiocarpica foi feito inicial-
mente através dos portais 3-4 e 4-5 e 6U para a saida da
solucdo salina, seguido da mediocarpica (MC) através do por-
tal radial (MCR) e ulnar (MCU). Incisdes transversais pequenas
foram feitas ao longo das dobras da pele para uma melhor apa-
réncia da cicatriz. Usaram-se ticas de 1,9mm ou 2,7 mm. A
articulacéo foi inspecionada de forma sistematica e os resul-
tados foram documentados. A sinovectomia radial foi feita
ao mesmo tempo, caso necessario, com ldminas de shaver de
2mm e 2,9mm. A fibrose intra-articular também foi removida

para melhorar a mobilidade do punho e promover a reducao
do gap e do alinhamento SL e corrigir a deformidade em DISI.

A etapa de reconstrucdo comeca a ser feita. Uma incisdo
de 2 cm transversal foi feita ao longo da prega transversal pro-
ximal do punho (fig. 2) para identificar a insercao do tendao
do musculo palmar longo e o tendédo flexor radial do carpo. O
enxerto do palmar longo foi extraido com o uso de um stripper
de tendao ou nao. Faz-se uma incisdo proximal de 2mm na
fascia do antebraco anterior para identificar a transicdo mio-
tendinea do palmar longo para cortd-lo. Ambas as cépsulas
articulares dorsal e volar foram preservadas, sem violacdo. O
punho estava pronto para a preparacio dos tineis dsseos.

O punho foi examinado por fluoroscopia. Se houvesse
uma deformidade DISI, a postura estendida do semilunar
seria corrigida pela flexdo do punho para restaurar o angulo
radioulnar normal e a articulagao radioulnar, fixada ou nao,
com um fio de Kirschner de 1,6 mm, inserido por via per-
cutanea. O punho foi entdo estendido passivamente, para
corrigir a deformidade em flexdo do escafoide e restaurar
um angulo SL normal. Se isso nédo fosse alcancado, fazia-se
a liberacdo artroscépica adicional da fibrose ao redor do
escafoide e semilunar. Se a deformidade DISI ainda assim
estivesse irredutivel, entdo a reconstrucdo ligamentar deveria
ser abandonada, felizmente isso ndo ocorreu neste estudo.
Através dos portais dorsais 4-5 ou 6 R, MCR ou MCU, coloca-se
um fio guia, de 1,1mm, dentro de um protetor de partes
moles (guia de perfuracdo) sob orientacdo fluoroscépica no
semilunar e no escafoide. Quando o radio e o semilunar
estivessem bem alinhados com o fio de guia, a direcdo desse
deveria ser perpendicular ao eixo longo do semilunar; isto é,
paralela a linha que une a ponta dos labios volar e dorsais da
semilunar (vista lateral). O fio guia avancou 2-3 mm a partir da
margem do 0sso e, em seguida, foi em direcdo ao cértex volar.
Com os tendoes flexores e nervo mediano, incluindo o ramo
cutaneo palmar, cuidadosamente afastados para o lado ulnar,
identifica-se a saida desse fio. Outro fio-guia foi, depois, inse-
rido no escafoide, através do portal dorsal 3-4. Foi colocado
paralelo ao fio-guia do semilunar, desde que o dngulo SL esteja
corrigido. Caso contrério, a sua entrada deve ser ligeiramente
mais distal do que o do semilunar e dirigir-se no sentido
palmar e proximal e, para proporcionar uma melhor correcdo
da rotacgdo e flexdo do escafoide. Com o tendao FCR afastado
radialmente, o fio do escafoide avanca pela face volar. Ambos
os tuneis (fig. 3) foram sequencialmente ampliados com bro-
cas canuladas de 2,0, 2,7 ou 3mm, a depender da espessura
do enxerto do palmar longo. A broca de menor didmetro deve
ser usada para a passagem suave do enxerto e evitar a fratura
iatrogénica ou a necrose avascular desses 0ssos.

O enxerto de tenddo foi preparado com uma sutura con-
tinua, do tipo Krackow (fig. 4), e passado através dos tuineis
6sseos com agulhas ou fios especificos (sulcados), a partir do
lado palmar do escafoide para dorsal (figs. 5 e 6) e a partir
da face dorsal do semilunar para palmar. O enxerto de ten-
ddo foi passado por fora da cépsula dorsal, para que essa
seja reinserida linearmente sob o intervalo SL (capsulodese
linear).

Faz-se a fixacdo do enxerto nos tineis 6sseos, com o para-
fuso de biotenodese cujo didmetro é de 3 mm e o comprimento
de 8 mm, ou também chamado de 3/8 mm (Bio-Tenodesis™
screw, Arthrex Inc., FL, USA). Faz-se a sutura da parte final do



Tabela 1 - Aspectos clinicos e epidemiolégicos dos pacientes incluidos neste estudo

Identificacdo  Idade Seguimento ~ ADM ADM DASH VAS Teste Tipo DISI  Gap SL Gap SL Retorno Complicacées  Profissdo Lesoes
normal final final final Watson  Geissler pré pés trabalho associadas

I 33 17 315 315 6 1 + 4 S 6 2 3° més Nao Engenheiro  Nao

II 36 16 345 345 6 1 + 4 S 7 4 3° més Nao Enfermeiro Nao

111 25 13 345 345 6 1 + 3 N 3 1 2° més Nao Estudante Fratura
distal do
radio

v 50 13 335 335 6 1 + 4 S 4 1 3° més Nao Do lar Fratura
distal do
radio

\Y 23 15 345 345 6 1 + 4 S 5 1 3° més Nao Estudante Nao

VI 52 15 316 230 30 6 - 4 S 5 4 Nao SLAC Do lar Nao

VII 60 14 335 335 6 2 + 4 S 5 1 6° més Nao Operério Fratura
distal do
radio

VIII 58 15 295 270 18 1 + 4 Sim 5 2 6° més Nao Operério Nao

IX 28 12 325 325 1 1 + 3 Sim 4 2 4° més Nao Operério Nao

X 19 7 345 345 1 1 + 4 Sim 1 2° més Nao Estudante Fratura
distal do
radio

XI 42 8 330 310 1 2 + 4 Néao 3 2 2° més Néao TI Néao

XII 30 9 345 345 1 1 - 2 Nao 2 1 2° més Nao Atleta Nao

X111 52 6 315 315 1 1 + 2 Nao 3 1 3° més Nao Do lar Nao

XIV 23 3 340 335 2 1 + 3 Sim 4 2 3° més Nao TI Nao

Fonte: Same.
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Figura 2 - Aspecto clinico pré-operatoério: incisdo na prega
palmar transversa do punho para localizacdo da insercao
do tendao do miisculo palmar longo.

enxerto no mesmo local do ponto de entrada do enxerto no
escafoide (reconstruc¢do da porgdo palmar do ligamento esca-
fossemilunar). Passagem do fio de Kirschner entre os ossos
escafoide e capitato, para estabilizacdo da reconstrucéo liga-
mentar poder ser feita. Faz-se nova inspec¢do da mediocarpica,
através do portal MCR ou MCU. Com a pinca probe faz-se nova
inspecdo do intervalo SL, como descrito por Geissler (fig. 7).
Esse deve estar fechado. Qualquer tecido interposto no inter-
valo SL, que impediu uma reducédo completa, foi removido
artroscopicamente. A estabilidade SL foi confirmada por via
artroscépica e por fluoroscopia.

Limpeza e sutura dos planos e colocacdo de imobilizacdo
gessada. Com duas semanas de pds-operatério foram retira-
dos a imobiliza¢do gessada e os fios de Kirschner dos ossos do
carpo que mantinham a reducéo escafolunar e todos deram
inicio a reabilitacdo na terapia ocupacional.

Figura 3 - Aspectos da fluoroscopia intraoperatéria:
confeccdo do tinel 6sseo do semilunar.

Figura 4 - Aspecto intraoperatério — preparo do enxerto
do tendao do misculo palmar longo (sutura tipo Krackow).

Figura 5 - Aspecto clinico intraoperatério: confeccdo
do tunel 6sseo do escafoide.

Resultados

O tempo de seguimento foi de 12 meses [3-17]. O arco de movi-
mento foi em média de 321,07° (96,9% do lado normal). O
valor da avaliacdo subjetiva da dor (VAS) foi de 1,79/10 [1-6].
A mensuracao da qualidade de vida pelo Dash foi de 6,50/100
[1-30].

O tempo de retorno ao trabalho foi de 4,42 meses [2-17].
Quanto as complicagdes, uma paciente evoluiu com SLAC e
foi submetida a artrodese dos quatro cantos apés um ano da
reconstrucao ligamentar. Atualmente, evoluiu com melhoria
da dor, esta com o arco de movimento do punho funcional e
ainda ndo retornou as atividades profissionais.

O intervalo do SL (gap) pré-operatério foi de 4,29 mm [2-7],
o pos-operatério foi de 1,79 mm [1-4]. A deformidade DISI
estava presente em 10 pacientes, com um angulo SL de mais
de 70°, antes do procedimento, e foi corrigida apés a cirurgia
em todos os pacientes. SLAC estdgio I foi identificado em um
paciente. A artroscopia foi feita em todos os casos. A instabi-
lidade SL foi classificada como um grau Geissler IIl em quatro
casos e grau IV em 10 casos. Outros achados na artroscopia:
sinovite radial em 11, degeneragdo da cartilagem estiloide
radial em um, lesdo condral na fossa escafdéidea do radio em
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Figura 6 - Aspecto clinico intraoperatério: passagem do
enxerto de tendio pelo tinel ésseo do escafoide (no
sentido palmar para dorsal) saindo na pele pelo portal
artroscépico dorsal 3-4.

dois, defeito condral do escafoide proximal em um, lesdo do
complexo da fibrocartilagem triangular (TFCC) em dois. Os
procedimentos concomitantes foram feitos em seis casos,
incluindo desbridamento da TFCC em um, osteossintese
do réddio em quatro, reparacdo da TFCC em um. Nao houve
infeccdo ou complicacdo neurovascular na série.

Resultados

Nas anadlises estatisticas, adotamos o nivel de significan-
cia p de 5% (0,050) para a aplicacdo dos testes estatisticos
(tabela 2).

Usamos a planilha eletronica MS-Excel, em sua versao do
MS-Office 2013, para a organizacdo dos dados e o pacote esta-
tistico IBM SPSS (Statistical Package for Social Sciences), em
sua versao 23.0, para a obtencao dos resultados:

Aplicacao do teste dos postos sinalizados de Wilcoxon, com
o intuito de verificarmos possiveis diferencas entre ambos os
momentos estudados, para as varidveis de interesse:

Escaféide

Figura 7 - Aspectos intraoperatérios da artroscopia de
punho: colocacdo da pinga probe no intervalo SL e
verificacdo do fechamento do gap escafolunar, assim
descrito por Geissler.

Discussao

A ideia da reconstrucdo desse ligamento ndo é nova. Em
1975, Dobyns et al.>* usaram uma fita do tendédo e a passa-
ram por tlneis 6sseos anteroposteriores no polo proximal do
escafoide e semilunar para reconstruir o ligamento SL. A esta-
bilidade foi obtida por um looping do enxerto de tenddo em
todo o escafoide e semilunar. No entanto, a criagdo de tuneis
6sseos de forma aberta comprometeu a vascularizacdo desses
e resultou em fraturas e necrose avascular. Essa abordagem foi
subsequentemente abandonada. Nossa série artroscépica ndo
requer disseccdo da capsula articular e, portanto, preserva o
suprimento vascular e a propriocep¢do do carpo.’’ Essa téc-
nica minimamente invasiva ajuda a minimizar a dissec¢éo do
tecido mole e diminuir o risco de necrose avascular, promo-
ver a cicatrizacdo do ligamento reconstruido SL e acelerar a
reabilitacdo pds-operatéria.

Os resultados deste presente estudo demonstram uma
melhoria na mobilidade do punho, com 96,9% de recuperacdo
da ADM do lado normal. Resultados semelhantes aos do
estudo de Ho et al.l® Porém, discordamos desses autores.

Tabela 2 - Resultados estatisticos das varidveis clinico-funcionais analisadas

Par de varidveis  n Média Desvio-padrao Minimo Maximo  Percentil 25 Percentil 50 Percentil 75 Significancia
(Mediana) (p)

ADM normal 14 330,79 15,60 295,00 345,00 315,75 335,00 345,00 0068

ADM final 14 321,07 33,47 230,00 345,00 313,75 335,00 345,00 ’

DASH normal 14 1,00 0,00 1,00 1,00 1,00 1,00 1,00 0.006

DASH final 14 6,50 8,12 1,00 30,00 1,00 6,00 6,00 ’

VAS normal 14 1,00 0,00 1,00 1,00 1,00 1,00 1,00 0102

VAS final 14 1,50 1,34 1,00 6,00 1,00 1,00 1,25 ’

Fonte: Same.
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Figura 8 - Aspectos radiograficos pré e pés-operatérios que
demostram a manutencao da reducao do intervalo SL.

Muitos estudos de cadédveres apoiam a reconstrucdo
360° ao redor dos ossos do carpo, com resultados biome-
cnicos favoraveis.'>V Outros estudos clinicos mostraram
resultados promissores, como o de Marcuzzi, que tratou seis
pacientes com a reconstrucdo dorsal e palmar, obteve bons
resultados clinicos, o que também conseguimos demonstrar
neste presente estudo.?’

O tratamento ideal para a dissociacdo escafolunar ainda
nao foi estabelecido. Acreditamos que a reconstrucio
de ambas as porgoes do ligamento SL, associada a capsulo-
dese dorsal linear, a fixagdo do enxerto com parafusos espe-
cificos e também a aplicacdo do dart throw movie (DTM) preco-
cemente no periodo de reabilitacdo pds-operatéria imediata,
diminui o periodo de imobilizacdo (de apenas duas semanas
neste presente estudo) e as taxas de complica¢des e permite
um retorno precoce as atividades sociais e profissionais.

Eles afirmam que a capsulodese dorsal diminui a flexdo
do punho, ndo demonstrada em nosso estudo. Acreditamos
que a capsulodese aqui feita foi linear e limitada ao inter-
valo escafolunar, nao interferiu na mobilidade da articulacao
mediocarpica.

Wahegaonkar et al.”> afirmam que a porgéo dorsal do liga-
mento escafolunar (DCSS) é fundamental para a estabilidade
escafolunar, em grande parte devido a sua ligacdo com a
cépsula dorsal. Esses autores fizeram um estudo anatémico
multicéntrico com colaboracdo internacional que demonstrou
a importéncia critica do DCSS. A técnica de reparo capsulo-
-ligamentar artroscépica forneceu resultados confidveis, além
de evitar arigidez pés-operatéria. Os resultados globais em um
periodo médio de seguimento de mais de dois anos sdo enco-
rajadores. Acreditamos que a capsulodese aqui feita permitiu
uma continuidade do ligamento com a cdpsula dorsal, assim
como a reconstrucao do DCSS.

A escolha do enxerto do tenddo do musculo palmar longo,
usado neste presente estudo e em outros publicados, oferece
algumas vantagens:

- o didmetro dos tuneis 6sseos pode ser minimo, evita
complicacdes como as fraturas iatrogénicas ou as lesoes
vasculares dos ossos do carpo;

- preservar o FCR, que julgamos ser um importante estabiliza-
dor secundério do punho, auxilia nas etapas de reabilitacao,
quando usamos o0 DTM.”?

A recorréncia do intervalo SL (sinal de Terry-Thomas) é
muito citada na literatura® e os nossos resultados consegui-
ram demonstrar uma manutencdo da reducdo desse intervalo
SL e foi de 1,79 mm (fig. 8).

Substituir um ligamento por um tenddo nao pode real-
mente reproduzir a anatomia original do complexo SL. No
entanto, acreditamos na “ligamentizacdo” desses enxertos,
ja que o ambiente em que eles se encontram pode favore-
cer esse mecanismo, assim como nos pacientes submetidos
a reconstrugéo do ligamento cruzado anterior (LCA).?°

Reconstruir tanto a por¢do volar quanto a dorsal desse liga-
mento nos faz esperar uma maior estabilidade e eficicia do
que as reconstrugdes dorsais mais comuns.’®

Conclusao

A nova abordagem (capsulodese dorsal associada a
reconstrucdo ligamentar escafossemilunar assistida por
artroscopia) apresentada neste estudo é segura e eficaz no
tratamento da dissociacdo escafolunar, j4 que apresenta
resultados radiograficos, clinicos e funcionais satisfatérios,
demonstra baixas taxas de complica¢des, permite o retorno as
suas atividades sociais e profissionais e aumenta a qualidade
de vida desses pacientes.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

REFERE NCIAS

1. Daniels JM II, Zook EG, Lynch JM. Hand and wrist injuries:
Part I. Nonemergent evaluation. Am Fam Physician.
2004;69(8):1941-8.

2. Moran SL, Ford KS, Wulf CA, Cooney WP. Outcomes of dorsal
capsulodesis and tenodesis for treatment of scapholunate
instability. ] Hand Surg Am. 2006;31(9):1438-46.

3. Linscheid RL, Dobyns JH. Treatment of scapholunate
dissociation. Rotatory subluxation of the scaphoid. Hand Clin.
1992;8(4):645-52.

4. Almquist EE, Bach AW, Sack JT, Fuhs SE, Newman DM.
Four-bone ligament reconstruction for treatment of chronic
complete scapholunate separation. ] Hand Surg Am.
1991;16(2):322-7.

5. Brunelli GA, Brunelli GR. A new technique to correct carpal
instability with scaphoid rotary subluxation: a preliminary
report. ] Hand Surg Am. 1995;20 3 Pt 2:5S82-5.

6. Van Den Abbeele KL, Loh YC, Stanley JK, Trail IA. Early results
of a modified Brunelli procedure for scapholunate instability.
J Hand Surg Br. 1998;23(2):258-61.

7. Talwalkar SC, Edwards AT, Hayton MJ, Stilwell JH, Trail IA,
Stanley JK. Results of tri-ligament tenodesis: a modified
Brunelli procedure in the management of scapholunate
instability. ] Hand Surg Br. 2006;31(1):110-7.

8. Chabas JF, Gay A, Valenti D, Guinard D, Legre R. Results of the
modified Brunelli tenodesis for treatment of scapholunate
instability: a retrospective study of 19 patients. ] Hand Surg
Am. 2008;33(9):1469-77.


http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0140
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0145
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0150
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0155
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0160
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0165
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0170
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0175

684

REV BRAS ORTOP.2017;52(6):676-684

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Garcia-Elias M, Lluch AL, Stanley JK. Three-ligament
tenodesis for the treatment of scapholunate dissociation:
indications and surgical technique. ] Hand Surg Am.
2006;31(1):125-34.

Glickel SZ, Millender LH. Ligamentous reconstruction for
chronic intercarpal instability. ] Hand Surg Am.
1984;9(4):514-27.

Taleisnik J. Wrist anatomy function and injury. In:
Instructional Course Lectures, The American Academy of
Orthopaedic Surgeons. St Louis: Mosby; 1978; 27:61-87.
Mayfield JK. Patterns of injury to carpal ligaments. A
spectrum. Clin Orthop Relat Res. 1984;(187):36—42.

Meade TD, Schneider LH, Cherry K. Radiographic analysis of
selective ligament sectioning at the carpal scaphoid: a
cadaver study. ] Hand Surg Am. 1990;15(6):855-62.

Dunn M]J, Johnson C. Static scapholunate dissociation: a new
reconstruction technique using a volar and dorsal approach
in a cadaver model. ] Hand Surg Am. 2001;26(4):749-54.
Short WH, Werner FW, Sutton LG. Dynamic

biomechanical evaluation of the dorsal intercarpal

ligament repair for scapholunate instability. ] Hand Surg Am.
2009;34(4):652-9.

Yi IS, Firoozbakhsh K, Racca J, Umeda Y, Moneim M.
Treatment of scapholunate dissociation with palmaris longus
tendon graft: a biomechanical study. Univ Pennsylvania
Orthop J. 2000;13:53-9.

Zdero R, Olsen M, Elfatori S, Skrinskas T, Nourhosseini H,
Whyne C, et al. Linear and torsional mechanical
characteristics of intact and reconstructed scapholunate
ligaments. ] Biomech Eng. 2009;131(4):041009.

Ho PC, Wong CW, Tse WL. Arthroscopic-assisted combined
dorsal and volar scapholunate ligament reconstruction with
tendon graft for chronic SL instability. ] Wrist Surg.
2015;4(4):252-63.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Hagert E, Ljung BO, Forsgren S. General innervation pattern
and sensory corpuscles in the scapholunate interosseous
ligament. Cells Tissues Organs. 2004;177(1):47-54.

Hagert E, Forsgren S, Ljung BO. Differences in the presence of
mechanoreceptors and nerve structures between wrist
ligaments may imply differential roles in wrist stabilization. J
Orthop Res. 2005;23(4):757-63.

Hagert E, Garcia-Elias M, Forsgren S, Ljung BO.
Immunohistochemical analysis of wrist ligament innervation
in relation to their structural composition. ] Hand Surg Am.
2007;32(1):30-6.

Overstraeten LV, Camus EJ, Wahegaonkar A, Messina J,
Tandara AA, Binder AC, et al. Anatomical description of the
dorsal capsulo-scapholunate septum (DCSS) — Arthroscopic
staging of scapholunate instability after DCSS sectioning. J
Wrist Surg. 2013;2(2):149-54.

Wolfe SW, Crisco JJ, Orr CM, Marzke MW. The dart-throwing
motion of the wrist: is it unique to humans? ] Hand Surg Am.
2006;31(9):1429-37.

Dobyns JH, Linscheid RL, Chao EY, Weber ER, Swanson GE.
Traumatic instability of the wrist. In: Instructional Course
Lectures, The American Academy of Orthopaedic Surgeons.
St. Louis: Mosby; 1975; 24:182-99.

Wahegaonkar AL, Mathoulin CL. Arthroscopic dorsal
capsulo-ligamentous repair in the treatment of chronic
scapho-lunate ligament tears. ] Wrist Surg. 2013;2(2):141-8.
Claes S, Verdonk P, Forsyth R, Bellemans J. The
ligamentization process in anterior cruciate ligament
reconstruction: what happens to the human graft? A
systematic review of the literature. Am J Sports Med.
2011;39(11):2476-83.

Marcuzzi A, Leti Acciaro A, Caserta G, Landi A. Ligamentous
reconstruction of scapholunate dislocation through a double
dorsal and palmar approach. ] Hand Surg Br. 2006;31(4):445-9.


http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0180
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0185
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0195
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0200
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0205
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0210
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0215
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0220
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0225
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0230
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0235
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0240
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0245
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0250
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0260
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0265
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135
http://refhub.elsevier.com/S0102-3616(16)30231-4/sbref0135

	Capsulodese dorsal associada à reconstrução assistida por artroscopia do ligamento escafossemilunar com enxerto do tendão ...
	Introdução
	Método
	Descrição da técnica cirúrgica
	Resultados
	Resultados
	Discussão
	Conclusão
	Conflitos de interesse
	Referências


