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Ligamentos Cruzados

Modelo de 4 barras.




Ligamentoplastia do LCA

Varias técnicas — Enxertos — tuneis — fixacoes

Substituicao do LCA




Estabilidade articular

- Cirurgia so é insuficiente!

- Enfase na fisioterapia

funcao proprioceptiva

(Shelbourne, K.D. et al, 1996; Sernert, N. et al, 2002; Ross, E.M., 2001; Zatterstrom, R., et al. 2000; Woijtys, E.M. et al,
pA0(0]0))



Nivel de actividade pre-lesional

- Habitualmente decisao em funcao do tempo;

- Indicadores classicos como:
- Forca (pico forca);

Hidrartosis;

Estabilidade passiva;

Cicatrizacao;

Estado de saude funcional;

Amplitude de Movimento;

(Shaw, T. et al. 2002)

- (...)



Voltar rapidamente a pratica desportiva®?

* Poucos artigos publicados para um retorno rapido a volta dos 4 a 6
meses (nivel de evidéncia 1V);

 Essencialmente de serie de casos:
* Howell et al, JBJS 782:814-825, 1996
* Shelbourne et al, AJISM 23:525-529, 1995

Atualmente muito questionados!



Treatment differs between elite or
non-elite football/soccer players?

Non-e¢lite athletes Top level players
eg. Tegner 4-9 eg Champions league

Time to diagnosis Weeks < 1 week
Operated on 30- 50% 97%

Time of surgery 1-3 months 3-5 weeks
Rehabilitation 1 hour x 2-3 /week Several hours /day
Return to first training 7 months
Return to full training (94%) 10 months

Return to match play (89%) 12 months
Waldén et al. Knee Surg. Traum. Arthr. 19:11-19, 2011




Minha perspetiva

Cinesiofobia

Padrao
Motor

Estruturas
Coordenacéo peri-
intermuscular articulares

Forca




Cinesiofobia

Medo de executar movimento

Influéncia

Nivel funcional pré-lesao

Kvist, J, et al. 2005

Tampa Scale for Kinesiophobia
Kori, SH, et al. 1990



Adaptacao linguistica
Original English TSK-13 items

Versao Portuguesa (TSKPT-13)

Procedimentos:

1° - TSK-13 Original —» TSKPT-13 t1 e TSKPT-13 t2

2° - Verséo de harmonizacédo TSKPT-13 t12

3° - TSKPT-13 — BT1 e BT2

4° - Revisao de grupo (2 investigadores, t1, btl e bt2) — Versao pre-final TSKPT-13
59 - Pré-final TSKPT-13 a 10 sujeitos com dor cronica lombar.

(Beaton, Bombardier, Guillemin & Ferraz, 2000)



Dynamic Knee Stability and Ballistic Knee
Movement after ACL Reconstruction: An
Application on Instep Soccer Kick

Purpose

The instep soccer kick is a pre-programmed ballistic movement with a typical agonist/antagonist
coordination pattern, denoting neuromuscular control system maturation or recovery. The purpose
of this study was to investigate the kinematics of the movement and the hamstrings/quadriceps
coordination pattern during the knee ballistic extension phase of the instep soccer kick, performed
by professional soccer players six months after anterior cruciate ligament reconstruction (ACLR).

Methods

Seventeen players from the Major Soccer Portuguese League participated in this study. Eight
ACLR athletes and 9 healthy individuals (control group) performed three instep kicks. Rectus
femoris (RF), vastus lateralis (VL), vastus medialis oblique (VMO), biceps femoralis (BF) and
semitendinosus (ST) muscle activation was measured during the extension knee phase. Kinematic
measures of the knee movement were also attained.

Results

Within the EMG parameters, the RF had a significantly (p< 0,034) greater activity in the ACLR
group (79,9 £ 27,76 % MVC) than in a control group (49,24 + 20,78 % MVC). The kinematic data
of the movement was similar for both groups, but the ACLR group perform had significantly
lower knee extension angle associated ( p< 0,021) with higher significant variability ( p< 0,012).

Conclusions

The findings of this study demonstrate that changes in ACLR time were only observed on the
extension angle and in the EMG intensity of the RF muscle. These findings are in accordance with
the recovery knee stability after ACLR, justified with no differences observed in the ballistic
control movement pattern obtained between normal and ACLR subjects.

Keywords: Movement pattern, neuromuscular control, open kinetic chain and
coordination.

Introduction

Dynamic knee stability is the knee ability to remain stable through the different load changes on
the joint during movement [55]. Williams et al. [55] described this function and identified four
critical factors for knee stability: the joint geometry; soft tissue restraints; the load applied on the
joint; and muscle action. Classic studies, particularly those related to the knee, have shown that
increased stability and joint balance are achieved through muscle contraction, dependent on
appropriate inter-muscular coordination activity. In particular, the contraction of the hamstring
muscles seems to prevent high anterior cruciate ligament (ACL) strain
[39,3,47,59,5,58,37,56].Other studies presented the hamstring arc reflex after ACL reconstruction
as a sign of the neuromuscular strategy for improve joint stability [53,9].

The soccer kick is the most performed movement by soccer athletes. Kicking the ball is an
essential and very distinctive task in soccer [13,11]. According to the game situation, different
types of kicks from a variety of forms of kicking are constantly performed. The instep kick is used
when the main goal is speed, and it is normally used to achieve long distance, such as during
shooting or passing. It is a ballistic movement and is a result of high activation patterns of several
muscles in order to achieve a fine coordinated movement [48,20]. This movement is usually
divided in distinct four phases [34,20] with special focus on knee flexion and extension [29]. The
knee joint reaches its maximum flexion angle around 82.4° [11], and then starts the acceleration
for the ball impact [42]. There is a high activation of both medialis oblique and vastus lateralis to
accelerate the leg during the extension phase, and the hamstrings and gluteus maximus show their
peak activation just prior to ball impact [17,29]. This fact, may explain a decrease in angular
velocity of the kicking leg immediately prior to ball impact as reported in several studies
[32,29,42,18,3,33]. Nunome et al. [42] reported a rapid increase in the knee extension angular

T

Padrao de coordenacao da
musculatura agonista e
antagonista da extensao do joelho




Tarefa em estudo

Remate de futebol — extensao do joelho:

Exige a actividade dos musculos com
Influéncia no joelho;

Elevada velocidade angular;
Cadela cinética aberta.



TSK score ACLR 4920 1,62
group
Control 9 37.00 7.65 ,004
group

,000
KOOS Symptoms score ACLR 8 7440 7,32
group
Control ,000
oroun 9 9692 373
,000
KOQOS Sports and ACLR & 8800 258
recreation score group ’ '
,001
Control 9 9500 426
group

,001




Movement duration

(ms)

Max velocity instant  ACLR

(ms) CG

Max Flexion

(grades)

Peak velocity angle

©)

Deceleration phase

(% total movement)




RMS_RF
(% MVC)

RMS_VL
(% MVC)

RMS_ST
(% MVC)

RMS_ST/VMO
(%)

RMS_ST/VL
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Discussao e conclusoes

ACLR:

> cinesiofobia (TSKPT-13);

< funcionalidade (KOOS);

< amplitude articular na extensao;
> actividade electromiografica RF;
> variacao dos instantes temporais.

Nao produzem
alteracdes no padrao
cinematico e no padrao
coordenativo dos
musculos



Specific Isokinetic Angle Peak Torque of Fast Angular Knee Velocities on Soccer
Players after Anterior Cruciate Ligament Reconstruction

Abstract

Anterior cruciate ligament tear is one of the most common injuries in sports (e.g.,
soccer). Knee extensors and flexors 1sokimetic peak torque (PT) 1s frequently used to
evaluate muscle weakness, but usually presents lmmfations. The angle of PT
obtainment could present a better variable for assess muscle capacity. The purpose of
this study was to explore the isokinetic muscle strength obtamed in professional soccer
players six months after surgery (ACLR) with special interest on the angle of PT.
Eighty four players from the Portuguese Major Soccer League participated in this study.
Fifteen ACLE athletes and 69 healthy individuals (control group) performed
concentric/concentric flexion/extension movement of the knee at 60 */s, 180 °/s and 300
“fs. The ACLR. group developed (p=0,007) greater knee extension PT at a larger angle
(44,73 £ 24.43°) than the CG group (29,72 + 8.317). The ACLE. group presented lower
PT values on both muscles for all angular velocities (p=0,001). This study is in
accordance with lower quadriceps and hamstrings strength capacity in professional
soccer players six months after ACLR, especially observed in both variables in fast
knee extension movements.

Infroduction

Knee mjuries are very frequent among soccer players, particularly the anterior cruciate
ligament (ACL) tear [1-3]. This injury is considered one of the most troublesome due
to ifs impact on life’s quality and on knee prognosis [3], leading to long periods of sport
absenteeism or, in severe cases, to the end of professional sport careers [1]. The ACL
conirols the static knee stability through mechanoreceptors scattered by its surface and
confributes to the knee dynamic stability, throngh newromuscular reflexes. The ACL
tear, on this way, promotes biomechanical modifications on the mjured limb based on
proprioception and balance deficits [2]. This phenomena promotes muscle hypotrophy
and loss of motor units activation during muscle contraction [4] and contributes to
quadriceps weakness, which often develops very quickly after ACL injury and
reconstruction (ACLR) [3, 6].

Estruturas
peri-articulares

Forca

Futebolistas profissionais sem
problemas anteriores no joelho
n=69

Futebolistas profissionais que fizeram uma
ligamentoplastia ao LCA ha seis meses
n=15



Specific Isokinetic Angle Peak Torque of Fast Angular Knee Velocities on Soccer
Players after Anterior Cruciate Ligament Reconstruction

Abstract

Antenior cruciate ligament tear 15 one of the most common injuries in sports (e.g.,
soceer). Knee extensors and flexors isokimetic peak torque (PT) is frequently used to
evaluate muscle weakness, but usually presents limitations. The angle of PT
obtainment could present a better variable for assess muscle capacity. The purpose of
this study was to explore the isokimetic muscle strength obtamed in professional soccer
players six months after surgery (ACLR) with special interest on the angle of PT.
Eighty four players from the Portuguese Major Soccer League participated in this study.
Fifteen ACLR athletes and 69 healthy individuals (confrol group) performed
concentric/concentric flexion/extension movement of the knee at 60 %z, 180 %s and 300
°/s. The ACLR. group developed (p=0.007) greater knee extension PT at a larger angle
(44,73 = 24 43°) than the CG group (29,72 + 8,31%). The ACLR. group presented lower
PT values on both muscles for all angular velocities (p=<0,001). This study is in
accordance with lower quadniceps and hamstrings stremgth capacity i professional
soccer players six months after ACLR, especially observed in both vanables in fast
knee extension movements.

Infroduction

Knee injuries are very frequent among soccer players, particularly the antenior cruciate
higament (ACL) tear [1-3]. This mjury is considered one of the most troublesome due
to its impact on hife’s quality and on knee prognosis [3], leading to long penods of sport
absenteeism or, in severe cases, to the end of professional sport careers [1]. The ACL
controls the static knee stability through mechanoreceptors scattered by its surface and
contributes to the knee dynamic stability, throngh newromuseular reflexes. The ACL
tear, on this way, promotes biomechanical modifications on the njured limb based on
proprioception and balance deficits [2]. This phenomena promotes muscle hypotrophy
and loss of motor units activation during muscle contraction [4] and contributes to
quadnceps weakness, which often develops very quickly after ACL mjury and
reconstruction (ACLE) [3, 6].
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Discussao e conclusoes

ACLR: PT + Angulo PT = forca
< valores de PT 602/s, 1802/s e 3002/s; absoluta e preparacio

plastica do tecido muscular a
> angulo PT extensdo 3009/s. modalidade.




Conclusdes Gerais (1)

Sujeitos em condicao de 6 meses apos cirurgia:

* Maior nivel de cinesiofobia por pontuacdes mais
elevadas na aplicacao da TSKPT-13;

* Menor nivel de funcionalidade do joelho por
menores pontuacoes na KOQOS;



Conclusdes Gerais (2)

Sujeitos em condicao de 6 meses apos cirurgia:

Menor grau de forca isocinética dos musculos
com expressao do joelho a 602/s, 1802/s e
3009/s;

Atipica relacao forca/comprimento em funcao
da modalidade, pelo angulo articular mais
largo para obtencao do PT do quadricipite a
3009/s;



Conclusoes Gerais (3)

Sujeitos em condicao de 6 meses apos cirurgia:

Valores similares nos parametros cinematicos e de
ativacao muscular na extensao balistica do joelho —
remate de futebol;

Menor amplitude (cerca de 12) de extensao no
movimento de extensao balistica do joelho —
remate de futebol.



Voltar ao desporto?
Perspetiva pessoal...

e Retorno pode comecar mais cedo quando:

e Rotura Isolada do LCA;
* Sem lesao menisco ou de cartilagem.

Racional: O retorno ao nivel pré-lesional pode nao ocorrer;
A qualidade do padrao motor, nivel de forca e grau de cinesiofobia

deverao fazer do critério para retorno;
O atleta devera ser bem informado dos riscos duma integracao rapida.



Obrigado

ncordeiro@ipcb.pt




