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Resumo Objetivo Avaliar os resultados obtidos do tratamento cirtrgico das fraturas maleo-
lares do tornozelo associadas a lesdo da sindesmose tibiofibular distal (STFD) subme-
tidas a procedimento cirlrgico convencional de fixacdo da fratura e fixagdo da STFD
pelo suture button (SB).

Métodos Avaliou-se retrospectivamente 49 pacientes com uma média de idade de 45
anos e seguimento médio de 34,1 meses. A avaliacdo clinica e funcional foi baseada na
escala visual analégica (EVA) e na escala American Foot and Ankle Society Score
(AOFAS, na sigla em inglés) para tornozelo e retropé, retorno as atividades da rotina e
retorno ao esporte.

Resultados As médias poés-operatérias das escalas AOFAS e EVA foram, respectiva-
mente, 97,06 (indice de confianga [IC 95%: 95,31 - 98,81] e 0,16 [IC 95% 0,04 - 0,29].
Todos os pacientes retornaram as atividades prévias do cotidiano, sendo que apenas 12

Palavras-chave apresentaram algum sintoma residual. N3o se verificou instabilidade pés-operatéria
= articulacio do em nenhum paciente. Ao todo, 46 pacientes retornaram as atividades desportivas e,
tornozelo destes, apenas 1 nao retornou ao nivel prévio a lesdo. Apenas dois pacientes
= fraturas do tornozelo apresentaram alteragdes relacionadas ao SB. Nao houve relato de insatisfacdo.
= técnicas de sutura Conclusao Em fraturas maleolares do tornozelo com lesdo da STFD, a fixacao da
= fixacdo interna de sindesmose com o SB demonstrou excelentes resultados p6s-operatérios.
fraturas Nivel de Evidéncia 1V, série de casos retrospectiva.

Trabalho desenvolvido no Departamento de cirurgia ortopé-
dica, Hospital Israelita Albert Einstein, Séo Paulo, SP, Brasil.
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Tratamento da lesdao da sindesmose tibiofibular distal

Abstract

Keywords
= ankle joint
= ankle fractures

Oliveira Junior et al.

Objective To evaluate the results obtained from the surgical treatment of malleolar
ankle fractures associated with distal tibiofibular syndesmosis (DTFS) injury submitted
to conventional surgical procedure for fracture fixation and DTFS fixation by suture
button (SB).

Methods Forty-nine patients were retrospectively evaluated, with a mean age of 45
years old and a mean follow-up of 34.1 months. Clinical and functional evaluation was
based on the visual analogue scale (VAS) and on the American Foot and Ankle Society
Score (AOFAS) for ankle and hindfoot, return to routine activities, and return to sport.
Results The postoperative mean AOFAS and VAS were, respectively, 97.06 (confi-
dence interval [Cl 95%: 95.31-98.81] and 0.16 [Cl 95% 0,04 - 0,29]. All patients
returned to previous daily activities, and only 12 showed some residual symptom.
There was no postoperative instability in any patient. Forty-six patients returned to
sports activities and, of these, only 1 did not return to the level prior to the injury. Only
two patients presented SB-related alterations. There was no report of dissatisfaction.

= suture techniques Conclusion

= fracture fixation,
internal

Introducao

A sindesmose tibiofibular distal (STFD) tem como principal
estabilizador seu complexo ligamentar, composto pelos liga-
mentos tibiofibular anterior inferior, tibiofibular posterior infe-
rior, interésseo e transverso.' Embora seja uma das
articulagdes mais estaveis do corpo humano, a STFD apresenta
certo grau de mobilidade, como rota¢do externa, encurtamento
relativo da fibula e pequena abertura durante a carga e movi-
mentos ﬁsiolégicos.3’4 Aproximadamente 80% das lesGes liga-
mentares da STFD estdo associadas as fraturas do tornozelo, de
modo que o diagndstico correto e o tratamento adequado destas
lesdes sdo de extrema importancia para prevenir complicacdes
como edema e dor cronicos, relacionados a sinovite, lesdes da
cartilagem articular e doenga degenerativa secundaria a insta-
bilidade cronica desta articulagio.>®

0 diagnéstico da lesdo aguda da sindesmose nos pacientes
com fratura do tornozelo é realizado por meio da avaliagdo
clinica, dos exames de imagem e da avalia¢do intraoperat6-
ria.” O achado clinico que sugere lesio da sindesmose é a
presenca de dor a palpac¢do da topografia dos ligamentos da
STFD ou do ter¢o proximal da fibula, quando se trata de uma
lesdo associada as fraturas altas da fibula.®° Em relagio aos
exames de imagem, os métodos mais utilizados sdo a radi-
ografia simples, a tomografia axial computadorizada (TAC) e
aressonancia nuclear magnética (RNM).>#1%11 As radiogra-
fias nas incidéncias anteroposterior (AP), perfil e mortise (AP
com 15° de rotagdo interna) sdo necessarias para confirmar o
diagnéstico da fratura do tornozelo e avaliar a ocorréncia de
lesdo da sindesmose mediante a identificacdo de alterac¢des
como fratura-avulsdo da sindesmose, fratura alta da fibula
(Weber tipo C ou de Maisonneuve), abertura do espaco claro
medial >4mm, alteracdes da sobreposicao e do espaco claro

In malleolar fractures of the ankle with DTFS injury, the fixation of
syndesmosis with SB demonstrated excellent postoperative results.
Level of Evidence IV, retrospective case series.

tibiofibular e a integridade do maléolo posterior.”-'? A TAC
auxilia na avaliagdo da posicao relativa entre a tibia e a fibula,
no melhor entendimento das fraturas do maléolo posterior
possivelmente associadas e na realiza¢cdo do diagnéstico de
fraturas ocultas. Em até 40% dos casos, o plano de tratamento
pode mudar apés estudo das imagens da TAC."> A RNM é o
exame que apresenta maior especificidade e sensibilidade,
além de proporcionar a avaliagdo mais detalhada do com-
prometimento ligamentar da STFD, assim como de lesdes
intra-articulares associadas.>®° Habitualmente, o exame
clinico, a radiografia simples e a TAC sdo suficientes para a
indicacdo e a programacdo do tratamento cirdrgico das
fraturas do tornozelo. Além disso, a avaliacdo da redugdo
da fratura e da STFD também sdo realizadas durante o ato
operatério por meio da visualizacdo direta e de testes de
estresse, 0s quais confirmam a congruéncia e a estabilidade
articular, respectivamente.14

O tratamento convencional da lesdo ligamentar inclui,
além do tratamento da fratura, a fixacdo da STFD com
parafusos estabilizadores. Ha discussdes a respeito do
nimero de parafusos necessarios, sua espessura, nadmero
de corticais fixadas e altura dos parafusos com relagdo a linha
articular. Entretanto, uma vez que a articulacdo tibiofibular
distal permite micromovimentos como os descritos anterior-
mente, este tipo de estabilizacdo ocasionalmente acarreta
problemas devido a sua rigidez inerente, como, por exemplo:
dor cronica residual, soltura do parafuso, quebra do material
de sintese, rigidez, tempo prolongado sem carga, sinostose
tibiofibular distal, necessidade de novo procedimento cirtr-
gico para remocdo do parafuso, didstase tardia apés falha ou
retirada do material e até degeneracdo da articulagcdo do
tornozelo.>11-15.16
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Fig. 1 Radiografia de tornozelo apds tratamento cirtirgico com a fixagao do maléolo com placa e parafusos e da STFD com SB em incidéncia AP

(A), perfil (B) e mortise (C).

Devido aos fatores supramencionados, verifica-se na lite-
ratura atual o aumento da popularidade de dispositivos
flexiveis para a fixacdo da STFD, os quais permitem alguma
movimenta¢do ao mesmo tempo que conferem estabilidade
suficiente para manter a congruéncia articular e impedir a
falha do implante."" Com isso, é possivel restaurar uma
biomecanica da STFD semelhante 3 fisiolégica.>'”-'8 Face a
esta situagdo, apesar dos casos de irritagdo local e ossificagdo
heterotépica da sindesmose, o uso destes métodos de fixacdo
objetiva diminuir a incidéncia de sintomas residuais e a
necessidade de procedimentos cirdrgicos secundarios para
remover o material de sintese, assim como possibilitar apoio
precoce.216.17.19.20

O objetivo do presente trabalho é avaliar os resultados
obtidos no tratamento cirtrgico das fraturas maleolares do
tornozelo com lesdo da STFD associada por meio de fixa¢do
dos maléolos com placas e parafusos, e da STFD com o suture
button (SB) (~Figura 1).

Materiais e Métodos

O presente estudo foi desenvolvido na instituicdo apés
aprovacao do Sistema Gerenciador de Projeto de Pesquisa
(SGPP). O presente estudo foi administrado de acordo com os
requerimentos da Resolucdo CNS 466/2012 e obteve apro-
vacdo do Comité de Etica em Pesquisa da institui¢do, com o
registro na Plataforma Brasil, sob nimero do CAEE
99556918.7.0000.0071.

Trata-se de um estudo longitudinal, retrospectivo, de uma
série de pacientes com diagnéstico de fraturas maleolares do
tornozelo associadas a lesdes ligamentares da STFD subme-
tidos ao tratamento cirdrgico no periodo de 2000 a 2017. Os
dados clinicos e radiograficos necessarios para o estudo
foram coletados do prontuario eletronico (HiDoctor) dos
pacientes. Todos os procedimentos foram realizados por
dois médicos cirurgides de pé e tornozelo.

Avaliou-se um total de 49 prontuarios, sendo 22 pacientes
(44,9%) do sexo masculino e 27 (55,1%) do sexo feminino. A
idade média dos participantes do estudo foi de 45 anos,
sendo a idade maxima de 79 anos e a idade minima de 16
anos. Os lados direito e esquerdo foram acometidos em

proporcao similar, com um total de 25 tornozelos direitos
(51%) e 24 tornozelos esquerdos (49%).

Critérios de Inclusao e Exclusao

Foram inclusos no estudo pacientes de ambos os sexos, com
esqueleto maduro, que sofreram fraturas de tornozelo asso-
ciadas a lesdes da STFD diagnosticadas por meio de radio-
grafias e confirmadas por testes intraoperatérios e foram
submetidos a procedimento cirtrgico com reducdo anato-
mica e fixacdo convencional da fratura somadas a estabili-
zacdo da sindesmose com SB (TightRope - Arthrex). Como
critério de exclusao, foram desconsiderados pacientes com
antecedentes de fraturas prévias do tornozelo, patologias
neurolégicas, deformidades congénitas, doencas do cola-
geno, patologias inflamatoérias, diabetes e insuficiéncia
renal.

Desfechos Avaliados

Foram analisados os resultados de questionarios referentes a
avaliacdo clinica e funcional, como a escala visual anal6gica
(EVA) para dor e a escala American Foot and Ankle Society
Score (AOFAS, na sigla em inglés) para tornozelo e retropé.?’
Avaliou-se também: sintomas residuais, retorno as ativida-
des de rotina e tempo necessario, retorno as atividades fisicas
diarias e nivel de retorno as atividades fisicas em relagdo ao
desempenho prévio a lesdo, complicagdes cirdrgicas, neces-
sidade de procedimentos secundarios e indice de satisfacao
dos pacientes.

Analise Estatistica e Planejamento Amostral

Variaveis numéricas com distribuicdo normal foram descri-
tas por médias e desvios-padrdao (DPs), e varidveis com
distribuicdo ndo normal foram descritas por medianas e
intervalos interquartis (IIQs), além dos valores minimos e
maximos. As distribui¢des das varidveis numéricas foram
verificadas por meio de histogramas, boxplots e, quando
necessario, testes de normalidade de Shapiro-Wilk. Variaveis
categéricas foram descritas por frequéncias absolutas e
relativas. Os resultados sdo apresentados seguidos de inter-
valos de confianga (ICs) de 95% para proporc¢des e médias
para que se possa discutir com a literatura.

Rev Bras Ortop © 2021. Sociedade Brasileira de Ortopedia e Traumatologia. All rights reserved.
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Tabela 1 Desfechos pés-operatérios (n =49)

Oliveira Junior et al.

Tabela 2 Resultados poés-cirtrgicos (n=49)

AOFAS poés-operatorio

Sintoma residual -n (%)

Média (desvio padrdo) 97,06 (6,08)

Ndo apresentou sintoma residual

Minimo - Maximo (n) 68,00-100,00 (49)

Dor e limitacdo de movimento

EVA pés-operatério

Desconforto eventual

Média (desvio padrdo) 0,16 (0,43)

Minimo - Maximo (n) 0,00-2,00 (49)

Desconforto aos esforcos

EVA poés-operatorio (por categoria)

2(

2(
Desconforto leve nos tendoes fibulares | 1 (2)

4 (
Dor eventual 3(

0 42 (85,7%) Retorno as atividades de rotina —n (%)
1 6 (12,2%) Nio 0 (0)
2 1(2,1%) Sim 49 (100)
>3 0 (0%) Retorno as atividades de rotina ap6s quanto tempo de
cirurgia? (meses)
Média (desvio padrao) 3,7 (1,6)
Resultados Mediana (11Q) 4,0 (2,5 - 4,5)
Utilizou-se somente um SB para 44 pacientes (89,8%) e 2 para Minimo — Maximo 0,5-8
5(10,2%). 0 tempo de seguimento variou entre 2 e 144 meses, Retorno as atividades fisicas -n (%)
com média de 34,1 meses (IC95%: 25,4- 42,8). N3o 3(6,1)
As médias pés-operatorias das escalas AOFAS e EVA foram, Sim 46 (93.9)

respectivamente, de 97,06 e 0,16 (=Tabela 1). O IC95% para
as médias das medidas do AOFAS e EVA foi, respectivamente,
[95,31; 98,81] e [0,04; 0,29]

Apenas 12 pacientes (24,5%) mostraram algum sintoma
residual. Os sintomas apresentados por estes pacientes
foram: 2 (4,1%) dor e limitacdo de movimento; 2 (4,1%)
desconforto eventual; 1 (2%) desconforto leve nos tenddes
fibulares; 4 (8,2%) desconforto aos esforcos; e 3 (6,1%) dor
eventual. Todos os pacientes (100%) retornaram as atividades
prévias do cotidiano, e o tempo médio para o retorno foi de ~
3,7 meses, com tempo minimo de 0,5 meses e tempo maximo
de 8 meses. Quanto as atividades fisicas, 3 (6,1%) ndo
retornaram para a pratica desportiva e 46 (93,9%) retorna-
ram a sua pratica, sendo que apenas 1 (2%) afirma que ndo
retornou ao nivel anterior a lesdo (~Tabela 2).

Dos 49 pacientes operados, apenas 2 (4,1%) apresentaram
alteragoes relacionadas direta ou indiretamente ao SB, um
deles com falha da fixacdo do SB (sendo posteriormente
realizada artrodese tibiofibular distal) e outro com queixa de
desconforto no fio de Fiberwire do SB (granuloma de fio). Em
relacdo ao indice de satisfacdo, 48 (98%) pacientes disseram
estar totalmente satisfeitos e 1 (2%) apontou satisfacdo
parcial, sendo que ndo houve relato de insatisfacdo
(=Tabela 3).

Discussao

Face as amplas discussdes acerca das vantagens e desvanta-
gens do uso do SB em comparacdo com o método conven-
cional, descrevemos, por meio de uma andlise retrospectiva,
os resultados obtidos no tratamento cirdrgico das fraturas de
tornozelo associadas a lesdo da STFD fixada com este
dispositivo.

Kim et al.* acompanharam, por > 1 ano, 44 pacientes que
foram submetidos a cirurgia de fratura de tornozelo associ-

Nivel das atividades fisicas em relagao ao nivel prévio a
lesdo —n (%)

Nivel inferior 1(2,0)
Mesmo nivel 45 (91,9)
N3o retornou 3(6,1)

Abreviacdo: I1Q, intervalo interquartil.

Tabela 3 Complicagdes e satisfagdo (n =49)

Complicacoes relacionadas ao suture button -n (%)

Nio 47 (95,9)

Sim 2(4,1)
Tipo de complicacdo do suture button (n=2)

Falha da fixacdo - realizada 1

artrodese tibiofibular distal

Granuloma no fio de 1

fiberwire do suture button

Reoperacao devido a complicag6es do suture button —n (%)

Nao 47 (95,9)

Sim 2(4,1)
indice de satisfacdo —n (%) (n =49)

Totalmente satisfeito 48 (98,0)

Parcialmente satisfeito 1(2,0)

Insatisfeito 0(0,0)

ada alesdo da sindesmose, dos quais 20 foram tratados com o
uso de SB e 24 com o uso de parafusos, e registraram
AOFAS/EVA pés-operatorias de 88.1/1.4 e 86.6/1.5, respecti-
vamente. Em nossos resultados, encontramos uma média de

Rev Bras Ortop © 2021. Sociedade Brasileira de Ortopedia e Traumatologia. All rights reserved.
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AOFAS pés-operatéria de 97,06 e uma média de EVA pos-
operatoéria de 0,16.

Thornes et al.? comparou retrospectivamente a fixagao
com SB com a fixacdo com parafusos em 32 pacientes
divididos em 2 grupos de 16. Os pacientes do grupo de
fixagdo com SB mostraram retorno mais precoce ao trabalho
(2,8 meses) quando comparado com o grupo da fixacdo com
parafuso (4,6 meses). O tempo médio de retorno as ativida-
des prévias do cotidiano no nosso estudo foi de 3,7 meses, um
pouco maior do que o descrito, porém menor do que o
método convencional apontado, corroborando a hipétese
de reabilitacdo mais rapida.

Sdo poucos os estudos que investigaram o0s sintomas
residuais apresentados pelos pacientes. No nosso estudo,
dos sintomas residuais levantados, os mais limitantes con-
sistiam em dor e limitagdo do movimento. Os demais sinto-
mas residuais enquadraram-se como eventuais ou mediante
esforco fisico.

Vale ressaltar que tanto o trabalho de Zhang et al.>> quanto
o de Unal et al> mostraram uma melhor relagio custo-
beneficio na fixagdo com SB, uma vez que, ao ndo ser
necessdria a realizacdo de uma segunda cirurgia para remo-
¢do do implante, reduz-se o custo médico-hospitalar, além de
se reduzirem as possiveis complica¢des e o tempo de retorno
ao trabalho. Adicionalmente, ao evitar uma segunda inter-
venc¢do, a técnica ndo incorre no prejuizo de perda da reducdo
da STFD como observado por Endo et al."* em seu estudo com
20 pacientes que foram submetidos a fixa¢do da sindesmose
com parafusos para correcdo de fratura de tornozelo. Foi
constatado que, apés 1 ano da remogao dos parafusos em um
segundo procedimento, houve aumento da distancia tibio-
fibular anterior.

Zhang et al.”3 em sua revisdo sistematica que comparou o
uso do SB com o de parafusos no tratamento de lesdes da
STFD, observaram em reducdo inadequada 4 estudos, sendo
que 1,0% ocorreram com o uso do SB e 12,6% com o parafuso.
Além disso, foi encontrada falha do implante em 7 estudos,
sendo que no grupo de SB ndo ocorreu nenhuma falha e no
grupo do parafuso ocorreram 30,9% de falhas. Outras com-
plicacdes como infecgdo, irritagdo, desconforto, ossificacao
da sindesmose (exceto reducdo inadequada e falha do
implante), foram reportadas em 5 estudos, sendo 12% em
pacientes com SB e 16,4% com parafuso. No nosso estudo, as
complicagoes resultantes do uso do SB ocorreram em 2
pacientes (4,1%); em 1 dos casos, ocorreu a falha do implante
no seguimento pds-operatdrio, com realizacdo de novo pro-
cedimento (artrodese tibiofibular distal). Ja no outro paci-
ente, houve a formag¢do de um granuloma ao redor do fio
Fiberwire do SB, uma complicacdo diretamente relacionada
ao dispositivo que se posiciona no subcutaneo na por¢do
medial da tibia, tendo sido, portanto, realizada a retirada do
SB ap6s a cicatrizacdo ligamentar. Ambos os pacientes apre-
sentaram boa evolucdo. De maneira semelhante, Zhang
et al.”> também relataram 7 estudos que demonstraram
necessidade de retirada do implante, sendo 3,7% no grupo
SB e 40,2% no grupo parafuso.

Apesar das complicag¢des, observou-se um alto indice de
satisfacdo total (98,0%) e um pequeno indice de satisfacdo

Oliveira Junior et al.

parcial (2,0%) com o tratamento, assim como uma alta taxa
(91,9%) de retorno as atividades fisicas em nivel pré-lesdo.

As limitacOes do presente estudo se concentram no fato de
se tratar de uma analise retrospectiva de dados, de apresen-
tar um pequeno nimero de pacientes e da auséncia de grupo
controle.

Conclusao

O presente estudo, em consondncia com a literatura,
demonstra excelentes resultados da fixacdo da sindesmose
com o SB. Em comparac¢do com o método convencional, o SB
pode apresentar resultados semelhantes ou superiores, com
a vantagem de permitir carga precoce, manutencdo da
reducdo, mobilidade fisiol6gica e dispensar a necessidade
de novo procedimento para retirada do implante.

Suporte Financeiro

Sem suporte financeiro. Todo o custo para a coleta, andlise,
interpretacdo dos resultados e escrita foi providenciado
exclusivamente pelos autores.
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Abstract
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Objective To evaluate the results obtained from the surgical treatment of malleolar
ankle fractures associated with distal tibiofibular syndesmosis (DTFS) injury submitted
to conventional surgical procedure for fracture fixation and DTFS fixation by suture
button (SB).

Methods Forty-nine patients were retrospectively evaluated, with a mean age of 45
years old and a mean follow-up of 34.1 months. Clinical and functional evaluation was
based on the visual analogue scale (VAS) and on the American Foot and Ankle Society
Score (AOFAS) for ankle and hindfoot, return to routine activities, and return to sport.
Results The postoperative mean AOFAS and VAS were, respectively, 97.06 (confi-
dence interval [Cl 95%: 95.31-98.81] and 0.16 [Cl 95% 0,04 - 0,29]. All patients
returned to previous daily activities, and only 12 showed some residual symptom.
There was no postoperative instability in any patient. Forty-six patients returned to
sports activities and, of these, only 1 did not return to the level prior to the injury. Only
two patients presented SB-related alterations. There was no report of dissatisfaction.
Conclusion In malleolar fractures of the ankle with DTFS injury, the fixation of
syndesmosis with SB demonstrated excellent postoperative results.

Level of Evidence |V, retrospective case series.

Work developed at the Departamento de cirurgia ortopédica,
Hospital Israelita Albert Einstein, Sdo Paulo, SP, Brazil.

received

April 13, 2021
accepted after revision
September 20, 2021

DOI https:/[doi.org/ © 2021. Sociedade Brasileira de Ortopedia e Traumatologia. All
10.1055/5-0041-1740293. rights reserved.
ISSN 0102-3616. This is an open access article published by Thieme under the terms of the

Creative Commons Attribution-NonDerivative-NonCommercial-License,
permitting copying and reproduction so long as the original work is given
appropriate credit. Contents may not be used for commercial purposes, or
adapted, remixed, transformed or built upon. (https://creativecommons.org/
licenses/by-nc-nd[4.0/)

Thieme Revinter Publica¢oes Ltda., Rua do Matoso 170, Rio de
Janeiro, RJ, CEP 20270-135, Brazil


https://orcid.org/0000-0002-7348-4697
https://orcid.org/0000-0003-4757-8953
https://orcid.org/0000-0002-1211-9258
https://orcid.org/0000-0003-0227-2440
https://orcid.org/0000-0002-2818-9939
https://orcid.org/0000-0003-0325-8050
mailto:beatrizpigossi@hotmail.com
https://doi.org/10.1055/s-0041-1740293
https://doi.org/10.1055/s-0041-1740293

Treatment of Distal Tibiofibular Syndesmosis Injury  Oliveira Junior et al.

Resumo

Palavras-chave

= articulacao do
tornozelo

= fraturas do tornozelo

= técnicas de sutura

Objetivo Avaliar os resultados obtidos do tratamento cirtrgico das fraturas maleo-
lares do tornozelo associadas a lesdo da sindesmose tibiofibular distal (STFD) subme-
tidas a procedimento cirlrgico convencional de fixacdo da fratura e fixacdo da STFD
pelo suture button (SB).

Métodos Avaliou-se retrospectivamente 49 pacientes com uma média de idade de 45
anos e seguimento médio de 34,1 meses. A avaliacdo clinica e funcional foi baseada na
escala visual analégica (EVA) e na escala American Foot and Ankle Society Score
(AOFAS, na sigla em inglés) para tornozelo e retropé, retorno as atividades da rotina e
retorno ao esporte.

Resultados As médias pos-operatorias das escalas AOFAS e EVA foram, respectiva-
mente, 97,06 (indice de confianga [IC 95%: 95, 31 -98,81]e 0,16 [IC95% 0,04 - 0,29].
Todos os pacientes retornaram as atividades prévias do cotidiano, sendo que apenas 12
apresentaram algum sintoma residual. Nao se verificou instabilidade poés-operatéria
em nenhum paciente. Ao todo, 46 pacientes retornaram as atividades desportivas e,
destes, apenas 1 nao retornou ao nivel prévio a lesdo. Apenas dois pacientes
apresentaram alteracoes relacionadas ao SB. Nao houve relato de insatisfacao.
Conclusao Em fraturas maleolares do tornozelo com lesdao da STFD, a fixacdo da

= fixacdo interna de
fraturas

Introduction

The distal tibiofibular syndesmosis (DTFS) has, as main
stabilizer, its ligament complex, composed of the lower
anterior tibiofibular ligaments, the inferior posterior tibio-
fibular ligaments, the interosseous, and transverse liga-
ments.' Although it is one of the most stable joints of
the human body, the DTFS presents a certain degree of
mobility, such as external rotation, relative shortening of
the fibula and small opening during load, and physiological
movements.>* Approximately 80% of the DTFS ligament
injuries are associated with ankle fractures, so that the
correct diagnosis and proper treatment of these lesions are
extremely important to prevent complications such as
chronic edema and pain related to synovitis, joint cartilage
injuries, and degenerative disease secondary to chronic
instability of this joint.>®

The diagnosis of acute syndesmosis injury in patients with
ankle fracture is made through clinical evaluation, imaging,
and intraoperative evaluation.” The clinical finding suggest-
ing injury to the syndesmosis is the presence of pain on
palpation of the topography of the DTES ligaments or of the
proximal third of the fibula, when it is an injury associated
with high fractures of the fibula.®? Regarding imaging, the
most used methods are plain radiography, computed axial
tomography (CT) and magnetic resonance imaging
(MRI).38:10.11 Anteroposterior (AP), profile, and mortise
(AP with 15° of internal rotation) radiographs are necessary
to confirm the diagnosis of ankle fracture and to evaluate the
occurrence of syndesmosis injury by identifying alterations
such as syndesmosis fracture-avulsion, high fracture of the
fibula (Weber type C or Maisonneuve), opening of the medial
clear space >4 mm, alterations of the overlap and tibiofibu-
lar light space, and the integrity of the posterior malleo-

sindesmose com o SB demonstrou excelentes resultados pos-operatérios.
Nivel de Evidéncia IV, série de casos retrospectiva.

lus.”:12 Computed tomography scan helps to assess the
relative position between the tibia and the fibula, in the
better understanding of possibly associated posterior mal-
leolus fractures, and in the diagnosis of occult fractures. In up
to 40% of cases, the treatment plan may change after CT
images.'> Magnetic resonance imaging is the test that
presents greater specificity and sensitivity, besides providing
a more detailed evaluation of DTFS ligament involvement, as
well as associated intra-articular lesions.>#* Clinical exami-
nation, plain radiography and CT are sufficient for the
indication and programming of surgical treatment of ankle
fractures. In addition, the evaluation of fracture reduction
and DTES are also performed during surgery through direct
visualization and stress tests, which confirm joint congru-
ence and stability, respectively.'

The conventional treatment of ligament injury includes,
in addition to fracture treatment, the fixation of the DTFS
with stabilizing screws. There are discussions about the
number of screws required, their thickness, the number of
corticals fixed, and the height of the screws in relation to the
joint line. However, since the distal tibiofibular joint allows
micromovements as described above, this type of stabiliza-
tion occasionally causes problems due to its inherent stiff-
ness, such as: chronic residual pain, loosening of the screw,
breakage of the synthesis material, stiffness, prolonged time
without load, distal tibiofibular syostosis, need for a new
surgical procedure for screw removal, late diastasis after
failure or removal of the material, and even degeneration of
the ankle joint.>'"1>16

Due to the aforementioned factors, there is an increase in
the popularity of flexible devices for the fixation of the DTFS,
which allow some movement while conferring sufficient
stability to maintain joint congruence and prevent implant
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Fig.1 Ankleradiography after surgical treatment with malleolus fixation with plate and screws and DTFS with SBin AP (A), profile (B)and mortise

(C) incidences.

failure."’ With this, it is possible to restore the biomechanics
of the DTFS so they become similar to the physiological
biomechanics.? '8 In view of this situation, despite cases of
local irritation and of syndesmosis heterotopic ossification,
the use of these fixation methods aims to reduce the inci-
dence of residual symptoms and the need for secondary
surgical procedures to remove the synthesis material, as well
as to enable early support.21%17:19.20

The objective of the present work is to evaluate the results
obtained in the surgical treatment of malleolar fractures of
the ankle with associated DTFS injury by fixing the malleolus
with plates and screws, and the DTFS with the suture button
(SB) (~Figure 1).

Materials and Methods

The present study was developed in the institution after
approval by the Research Project Manager System (SGPP, in
the Portuguese acronym). The present study was adminis-
tered according to the requirements of CNS Resolution
466/2012 and obtained approval from the Research Ethics
Committee of the institution, with registration in Plataforma
Brasil, under CAEE number 99556918.7.0000.0071.

This is a longitudinal, retrospective study of a series of
patients diagnosed with malleolar ankle fractures associated
with DTFS ligament injuries submitted to surgical treatment
between 2000 and 2017. The clinical and radiographic data
necessary for the study were collected from the electronic
medical records (HiDoctor) of the patients. All procedures
were performed by two foot and ankle surgeons.

A total of 49 medical records were evaluated. There were
22 male patients (44.9%) and 27 (55.1%) female patients. The
mean age of the study participants was 45 years old, with the
maximum age of 79 years old and the minimum age of
16 years old. The right and left sides were affected in a similar
proportion, with a total of 25 right ankles (51%) and 24 left
ankles (49%).

Inclusion and Exclusion Criteria

Patients of both genders, with mature skeleton, who suffered
ankle fractures associated with DTES lesions diagnosed by
radiography and confirmed by intraoperative tests and un-

derwent a surgical procedure with anatomical reduction and
conventional fracture fixation added to the stabilization of
syndesmosis with SB (TightRope - Arthrex) were included in
the study. The exclusion criteria were patients with a history
of previous ankle fractures, neurological pathologies, con-
genital deformities, collagen diseases, inflammatory pathol-
ogies, diabetes, and renal failure.

Outcomes Evaluated

The results of questionnaires related to clinical and function-
al evaluation, such as the visual analog scale (VAS) for pain
and the American Foot and Ankle Society Score (AOFAS) for
ankle and hindfoot, were analyzed.21 Residual symptoms,
return to routine activities and necessary time, return to
daily physical activities and level of return to physical
activities in relation to performance prior to the injury,
surgical complications, need for secondary procedures, and
patient satisfaction index were also evaluated.

Statistical Analysis and Sample Planning

Numerical variables with normal distribution were de-
scribed by means and standard deviations (SDs), and
variables with non-normal distribution were described
by medians and interquartile intervals (IQRs), in addition
to the minimum and maximum values. The distributions
of numerical variables were verified by histograms,
boxplots and, when necessary, Shapiro-Wilk normality
tests. Categorical variables were described by absolute
and relative frequencies. The results are presented fol-
lowed by 95% confidence intervals (Cls) for proportions
and means so that they can be discussed with the
literature.

Results

Only one SB was used for 44 patients (89.8%), and 2 for 5
(10.2%). The follow-up time ranged from 2 to 144 months,
with a mean of 34.1 months (95%Cl: 25.4-42.8).

The mean AOFAS and VAS postoperative ranges were,
respectively, 97.06 and 0.16 (=Table 1). The 95%ClIs for the
means of these measurements were, respectively, 95.31-
98.81 and 0.04-0.29.
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Table 1 Postoperative outcomes (n =49)

Table 2 Postsurgical results (n=49)

Postoperative AOFAS

Residual symptom -n (%)

Abbreviations: AOFAS, American Foot and Ankle Society Score; VAS,
visual analogue scale.

Only 12 patients (24.5%) showed any residual symptoms.
The symptoms presented by these patients were: pain and
movement limitation in 2 (4.1%); possible discomfort in 2
(4.1%); mild discomfort in fibular tendons in 1 (2%); discom-
fort with efforts in 4 (8.2%); and occasional pain in 3 (6.1%).
All patients (100%) returned to their previous daily activities
and the mean time to return was of ~ 3.7 months, with a
minimum time of 0.5 months and a maximum time of
8 months. Regarding physical activities, 3 (6.1%) did not
return to sports practice and 46 (93.9%) returned to their
practice, and only 1 (2%) stated that they did not return to the
same level (~Table 2).

From the 49 operated patients, only 2 (4.1%) presented
alterations directly or indirectly related to the SB, 1 of them
with failure to fix the SB (and subsequent distal tibiofibular
arthrodesis), and another with complaint of discomfort in
the SB Fiberwire (wire granuloma). Regarding the satisfac-
tion index, 48 (98%) patients said they were fully satisfied, 1
(2%) indicated partial satisfaction, and there was no report of
dissatisfaction (~Table 3).

Discussion

In view of the wide discussions about the advantages and
disadvantages of the use of SB compared with the conven-
tional method, we describe, through a retrospective analysis,
the results obtained in the surgical treatment of ankle
fractures associated with DTFS lesion fixed with this device.

Kim et al.* followed, for > 1 year, 44 patients who under-
went ankle fracture surgery associated with syndesmosis
injury, of which 20 were treated with the use of SB and 24
with the use of screws, and found postoperative AOFAS/VAS
of 88.1/1.4 and 86.6/1.5, respectively. In our results, we found
a mean postoperative AOFAS of 97.06 and an average post-
operative VAS of 0.16.

Thornes et al.?? retrospectively compared fixation with SB
and screws in 32 patients, divided into 2 groups of 16.
Patients in the fixation group with SB showed earlier return
to work (2.8 months) when compared with the screw fixa-

Mean (standard deviation) 97.06 (6.08) Showed no residual symptom 37 (75.5)

Minimum - Maximum (n) 68.00-100.00 (49) Pain and movement limitation 2 (4.7)
Postoperative VAS Eventual discomfort 2 (4.1)

Mean (standard deviation) 0.16 (0.43) Mild discomfort in fibular tendons 1(2)

Minimum - Maximum (n) 0.00-2.00 (49) Discomfort during efforts 4(8.2)
Postoperative VAS (by category) Occasional pain 3(6.1)

0 42 (85.7%) Return to routine activities —n (%)

1 6 (12.2%) No 0 (0)

2 1(2.1%) Yes 49 (100)

3 0 (0%) Return to routine activities; how long after surgery

(months)

Mean (standard deviation) 3.7 (1.6)
Median (IQR) 4.0 (2,5 - 4,5)
Minimum - Maximum 0.5-8

Return to physical activities -n (%)
No 3(6.1)
Yes 46 (93.9)

Physical activities level in relation to the level before the
injury —n (%)

Lower level 1(2.0)
Same level 45 (91.9)
Did not return 3(6.1)

Table 3 Complications and satisfaction (n =49)

Complications related to suture button —n (%)
No 47 (95.9)
Yes 2 (4.1)

Type of suture button complication (n=2)

Fixation failure - distal tibiofibular 1
arthrodesis performed

Granuloma on suture 1
button Fiberwire wire

Reoperation due to suture button complications -n (%)

No 47 (95.9)

Yes 2(4.1)
Satisfaction Index -n (%) (n=49)

Fully satisfied 48 (98.0)

Partially satisfied 1(2.0)

Unsatisfied 0 (0.0)

tion group (4.6 months). The mean time of return to previous
daily activities in our study was 3.7 months, which is slightly
longer than that described by Thornes et al.? but shorter
than the conventional method indicated, corroborating the
hypothesis of faster rehabilitation.
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There are few studies that investigated the residual
symptoms presented by patients. In our study, of the residual
symptoms observed, the most limiting consisted of pain and
limitation of movement. The other residual symptoms were
framed as occasional or physical exertion.

It is noteworthy that the works of both Zhang et al.?3 and
Unal et al.? showed a better cost-benefit ratio in fixation with
SB, because when it is not necessary to perform a second
surgery to remove the implant, the medical-hospital cost is
reduced, in addition to reducing the possible complications
and the time of return to work. Additionally, by avoiding
a second intervention, the technique does not incur the loss
of DTFS reduction as observed by Endo et al.'? in their study
with 20 patients who underwent syndesmosis fixation with
screws for the correction of ankle fractures. It was found that,
1 year after the removal of the screws in the second proce-
dure, there was an increase in the anterior tibiofibular
distance.

Zhang et a in their systematic review compared the
use of SB and screws in the treatment of DTFS lesions,
observed inadequate reduction in 4 studies, 1.0% of which
occurred with the use of SB and 12.6% with the screw. In
addition, implant failure was found in 7 studies, with no
failures in the SB group and 30.9% failures in the screw group.
Other complications such as infection, irritation, discomfort,
and syndesmosis ossification (except inadequate reduction
and implant failure), were reported in 5 studies, 12% in
patients with SB and 16.4% in patients with screw. In our
study, complications resulting from the use of SB occurred in
2 patients (4.1%); in 1 of the cases, implant failure occurred in
the postoperative follow-up with a new procedure (distal
tibiofibular arthrodesis). In the other patient, there was the
formation of a granuloma around the Fiberwire SB wire, a
complication directly related to the device that is positioned
in the subcutaneous part of the medial part of the tibia;
therefore, the removal of the SB after ligament healing was
performed. Both patients had good evolution. Similarly,
Zhang et al.?® also reported 7 studies that demonstrated
the need for implant removal, 3.7% in the SB group and 40.2%
in the screw group.

Despite the complications, there was a high total satisfac-
tion index (98.0%) and a small partial satisfaction index
(2.0%) with the treatment, as well as a high rate (91.9%) of
return to physical activities at the preinjury level.

The limitations of the present study are concentrated in
the fact that it is a retrospective analysis of data, including a
small number of patients, and with absence of a control

group.

123

Conclusion

The present study, in line with the literature, demonstrates
excellent results of the fixation of syndesmosis with SB.
Compared with the conventional method, SB may present
similar or superior results, with the advantage of allowing
early loading, maintenance of reduction, physiological mo-
bility, and dispensing with the need for a new procedure for
implant removal.
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