Reconstruction du LCA :

« un LAL, qu’est ce que c’est? »

Dr Jean-Sebastien Beranger
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Reconstruction du LCA et retour au sport : que dit |a
littérature”?

 80% retour au sport

 60% au méme niveau qu’avant (compétition++)
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e Risque de re-rupture homolatérale : entre 14%
et 20%

Review > Curr Sports Med Rep. 2017 May/Jun;16(3):172-178.
doi: 10.1249/JSR.0000000000000356.

e 20% de reinterventions
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e 20% d’arthrose a 20 ans (vs 60-70% si non
OpEre)
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UN PEU D’HISTOIRE
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NEWS POLITICS ENTERTAINMENT LIFE PERSONAL VOICES SHOPPING ¥ PLAY PYRAMID SCHEME ¥

Découverte d'un nouveau ligament dans le genou

. U Cet article fait partie des archives en ligne du HuffPost Québec, qui a fermé ses portes en 2021. Marc Gozlan o
® Lecture 2 min. e Le lab
= «X8 profon
VIVRE ART-DE-VIVRE CORPS HUMAIN DECOUVERTE NOUVEAU LIGAMENT e
% p Apres une description succincte au 19e siecle, cette structure ligamentaire —
U nnouveau Ilga ment deco uve rt da ns Ie était tombée dans 1'oubli. Son mystére semble levé par une étude belge. :-::1\::551

|

genou humain

On a découvert une nouvelle partie du corps humain qui va intéresser les
joueurs de hockey

Le HuffPost
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UN PEU D’HISTOIRE

* LAL = ligament antéero-latéral

e 1er ale décrire : Dr Paul Segond en
1879

« Deécrit parfaitement par I’équipe Belge
du Dr Claes en 2013

Fémur

antéro-latéral

Ménisque

 En avant du LLE jusqgu’en arriere du
tubercule de Gerdy

AQYY\QV&VG Péroné : ( “

santé

CLINIQUE | &
PARIS LILAS




Biomeécanique de la rupture du LCA
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ET MAINTENANT?

SKIALPIN
TN descente Hommes ' COUPE DU MONDE

e Comment reconstruire un LAL
dans le cadre d’une
ligamentoplastie du LCA?

e A-t-elle un interet?
e Suite opératoire?

 Etle sport?
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TECHNIQUE OPERATOIRE

Ténodese au Fascia Lata ou

LAL au Gracilis (Dl) « Lemaire »
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TECHNIQUE OPERATOIRE LAL
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TECHNIQUE OPERATOIRE LAL
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TECHNIQUE OPERATOIRE LEMAIRE
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SUITES OPERATOIRES

ldentique

* Appul complet
« Bequilles x2
e Pas d’attelle N

e Cryothérapie +++

* Réeducation rapide
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QUE DIT LA LITTERATURE ?

Orthopedic
Surgeon
59
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QUE DIT LA LITTERATURE ?

e PUBMED : ALL reconstruction
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LEMAIRE VS ALLR

P COm pare Lemalre mOd |f|é VS LAL > Arthroscopy. 2020 Jul;:36(7):1942-1950. doi: 10.1016/j.arthro.2020.03.027. Epub 2020 Apr 3.
Anterolateral Ligament Reconstruction and Modifie

e Etude biomeéecanique Lemaire Lateral Extra-Articular Tenodesis Similarly
i - | Improve Knee Stability After Anterior Cruciate
* Meme stabilite en AP et rotation Ligament Reconstruction: A Biomechanical Study
Interne

Jean-Romain Delaloye ', Christoph Hartog 4, Samuel Blatter 2, Michel Schlappi 2,
Dominic Miiller 3, Dario Denzler 3, Jozef Murar 4, Peter Philipp Koch 2

 ROM similaire

 Pas d’hypercontrainte sur le
/\genou (compartiment latéral)
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LCA ISOLE VS LCA + LAL

e 2000 patients
e LCA+LAL vs KJ seul

3 fois moins de re-rupture : 2 a
7%

e 8,5% de reintervention vs 20%
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Clinical Outcomes After Combined ACL and
Anterolateral Ligament Reconstruction Versus
Isolated ACL Reconstruction With Bone-Patellar
Tendon-Bone Grafts: A Matched-Pair Analysis of
2018 Patients From the SANTI Study Group

Charles Pioger 1, Lampros Gousopoulos ', Graeme P Hopper 2, Thais Dutra Vieira ,

Joao Pedro Campos ', Abdo El Helou 1, Corentin Philippe ', Adnan Saithna 3,
Bertrand Sonnery-Cottet *




LCA + LAL ET SPORT

« A G mois

« K-STARTS equivalent

« TEGNER éequivalent

* Pas de désavantage :
» Controle neuromusculaire
e Capacité changement de
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Anterolateral Ligament Reconstruction Does Not
Delay Functional Recovery, Rehabilitation, and
Return to Sport After Anterior Cruciate Ligament
Reconstruction: A Matched-Pair Analysis From the
SANTI (Scientific ACL Network International) Study
Group

Marine Coquard ', Alessandro Carrozzo !, Adnan Saithna 2, Gregory Vigne 3, Meven Le Guen 3
Yann Fournier 1, Jean-Philippe Hager ', Thais Dutra Vieira 7, Bertrand Sonnery-Cottet '

I

Comparison of ACL and Anterolateral Ligament
Reconstruction With Isolated ACL Reconstruction
Using Hamstring Autograft: Outcomes in Young
Female Patients With High-Grade Pivot Shift

Dhong Won Lee ', Dong Hwan Lee 1, Seung Ik Cho 2, Sang Jin Yang 2, Woo Jong Kim 4,
Joon Kyu Lee 1, Jin Goo Kim ®°




CONCLUSION

« Reconstruction du LCA et retour au LCA + LAL RECONSTRUCTION

sport : que dit la littéerature?

* 80% retour au sport # IDEM

» 60% au méme niveau gu’avant
(compétition++) # 70% (NS)

* Risque de re-rupture homolatérale : 3
entre 14% et 20% # 2arl%
* Risque rupture controlatérale :
10-12% # IDEM

A@maw 6 arthrose a 20 ans (vs q PAS D’HYPERCONTRAINTE
0 Si non operé)
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Dr Jean-Sébastien Beranger
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Quelles nouveautés pour favoriser la
recuperation rapide apres une
ligamentoplastie?

Dr JULIEN ROUE

CHIRURGIE ORTHOPEDIQUE
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Les ameéliorations des 10 dernieres années
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Les ameéliorations des 10 dernieres années

 Diminution de la duree d’hospitalisation
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Les ameéliorations des 10 dernieres années

e Diminution de la durée d’hospitalisation

 Diminution de la duréee opeératoire
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Les ameéliorations des 10 dernieres années

e Diminution de la durée d’hospitalisation

e Diminution de la durée opeératoire

e Optimisation des seances de reeducation




Les ameéliorations des 10 dernieres années

e Diminution de la durée d’hospitalisation
e Diminution de la durée opeératoire

e Optimisation des séances de réeducation

e Optimisation des blocs péri-nerveux
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En 20247

e Accélérer la reprise sportive?
e Diminuer des recidives”?

e Accélérer la reprise de la marche sans
attelle et sans canne?

e Diminuer les douleurs post-opératoires?
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En 20247

e Accélérer la reprise sportive
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water content (T2 J)
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disorganization (T2 1)
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surgery
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En 20247

o Aecdlérorla . '
e Diminuer des recidives

e Choix de la plastie adapte au
patient et a son instabilité +/-
Reconstruction du plan antero-
latéral

/\ e Renfort: Internal Brace
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En 20247

o Accdlérar la . iva?

e Diminuer des recidives

e Accélérer la reprise de la marche sans
attelle et sans canne?

 Diminuer les douleurs post-operatoires?
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Les facteurs limitants

e | 'amyotrophie du vaste interne

e | 'hnématome
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’amyotrophie du vaste medial

e Arthrogenic Muscle Inhibition (AMI)

e Def: Inhibition neuronale de |la contraction du
quadriceps apres un traumatisme ou une
chirurgie du genou

e _es consequences:
e Pas de contraction du quadriceps

e Flessum du genou lié¢ a une contraction
reflexe des ischio-jambiers
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Arthrogenic muscle inhibition after ACL
reconstruction: a scoping review of the efficacy

of interventions

Bertrand Sonnery-Cottet,' Adnan Saithna,”* Benedicte Quelard,* Matt Daggett,’
Amrut Borade,' Hervé Quanezar,' Mathieu Thaunat," William G Blakeney'®

ABSTRACT

Objective To determine whether reported therapeutic
interventions for arthrogenic muscle inhibition (AMI) in
patients with ACL injuries, following ACL reconstruction,
or in laboratory studies of AMI, are effective in improving
quadriceps activation failure when compared with
standard therapy in control groups.

Design A scoping review of the efficacy of interventions
was conducted in accordance with the methodological
framework of Arksey and O'Malley and the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses guidelines. Search terms included ‘arthrogenic
muscle inhibition’, ‘quadriceps activation following

knee injuries’, ‘anterior cruciate’ or 'knee’ combined
with ‘quadriceps activation’, ‘quadriceps inhibition’,
‘corticomotor’, "arthrogenic’, ‘brain activation’ and
"neuroplasticity’. Articles were evaluated for risk

of bias using the PEDro (Physiotherapy Evidence
Database) criteria. The overall quality of evidence

for each intervention was assessed using Grading of
Recommendations Assessment, Development and
Evaluation (GRADE).

Data sources PubMed, EMBASE and Cumulative Index
to Nursing and Allied Health Literature databases.
Eligibility criteria for selecting studies Isolated
case reports and articles reporting outcomes in patients
with chronic disease or major trauma were excluded. All
other original research articles were included.

Results 780 potential articles were identified. 20 met
the inclusion criteria. These studies provided a moderate
quality of evidence to support the efficacy of cryotherapy
and physical exercises in the management of AMI. There
was low-quality evidence for efficacy of neuromuscular
electrical stimulation and transcutaneous electrical nerve
stimulation, and very low-quality evidence for efficacy of
ultrasound and vibration.

Conclusions This scoping review demonstrated
moderate-quality evidence for the efficacy of cryotherapy
and physical exercises in improving quadriceps activation
failure after ACL injury and reconstruction. These
therapeutic modalities are therefore recommended in the
management of AMI.

INTRODUCTION

Quadriceps weakness is a frequently observed
barrier to effective rehabilitation following ACL
injury and reconstruction.' * It may lead to a
wide range of important consequences, including
extension deficit,’ gait abnormality,” quadriceps
atrophy,’ * * poor function,® dynamic instability,”
persistent knee pain and early osteoarthritis.' *

Quadriceps activation failure after ACL recon-
struction (ACLR) is not simply an isolated local
phenomenon related to atrophy. Many authors
describe its synchronous occurrence in both recon-
structed and contralateral limbs.” This has been
attributed to arthrogenic muscle inhibition (AMI),
a process in which quadriceps activation failure is
caused by neural inhibition. Mechanisms for this
inhibition include alteration in muscle resting motor
thresholds, changes in the discharge of articular
sensory receptors, altered spinal reflex excitability
(affecting the group I non-reciprocal (Ib) inhibitory
pathway, the flexion reflex and the gamma loop)'’
and abnormal cortical activity (intracortical inhibi-
tion and a requirement for greater frontal cortex
theta power in basic movement and joint position
sense tasks).'' '

Recently, several clinical studies have suggested
specific treatment modalities for AML"*** Most
of the therapeutic interventions for AMI aim to
alter motor excitability using disinhibitory mech-
anisms.” These improve voluntary quadriceps
activation by targeting either joint mechanore-
ceptors, the peripheral nervous system around the
joint (mainly group III and IV afferent nerves) or
the central nervous system directly.'”* The aim of
this scoping review was to determine the strength
of evidence supporting the use of common thera-
peutic interventions for AMI in patients with ACL
injuries, following ACLR, or in laboratory studies
of AML

METHODS

We conducted a scoping review as this approach
is superior to a systematic review in addressing an
exploratory research question.’® *” We followed the
five-stage methodological framework of Arksey and
O’Malley®® and the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses 2009 check-
list (see figure 1). The study protocol was regis-
tered with PROSPERO (International prospective
register of systematic reviews) database (trial regis-
tration number: CRD42017067499).

Stage 1: identifying the research question

Our research question was “What is the strength of
evidence supporting the use of common therapeutic
interventions for AMI in patients with ACL inju-
ries, following ACL reconstruction, or in laboratory
studies of AMI¢’

BM)
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L’amyotrophie du vaste medial
e Arthrogenic Muscle Inhibition (AMI)

e Def: Inhibition neuronale de |la contraction du
quadriceps apres un traumatisme ou une
chirurgie du genou

e _es consequences:

e Pas de contraction du quadriceps

e Flessum du genou lié a une contraction ; /:él‘;z;zk
reflexe des ischio-jambiers -

/ , \ ” * Inflammation
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e Arthrogenic Muscle Inhibition (AMI)

e Def: Inhibition neuronale de la contraction du
quadriceps apres un traumatisme ou une
chirurgie du genou

e _es conséquences:
e Pas de contraction du quadriceps

e Flessum du genou lié a une contraction
reflexe des ischio-jambiers
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’amyotrophie du vaste medial
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Review article

Prevention of knee stiffness following ligament reconstruction: w)
Understanding the role of Arthrogenic Muscle Inhibition (AMI) S

Bertrand Sonnery-Cottet**, Thomas Ripoll®, Etienne Cavaignac”

4 Groupe Ramsay-Santé, centre orthopédique Santy, FIFA Medical Center of Excellence, hapital privé Jean-Mermaz, Lyon, France
b Service de chirurgie orthopédique, CHU de Toulouse, hipital Pierre-Paul-Riquet, rue Jean-Dausset, Toulouse, France

ARTICLE INFO ABSTRACT
Article history: The knee is a joint that is often injured in sport, with a large and increasing number of ligament tears
Received 24 October 2022 and repairs; postoperative complications can lead to poor outcome, such as stiffness. Beyond the well-

Accepted 6 June 2023 known and well-described intra- and extra-articular causes of postoperative stiffness, the present study
introduces the concept of a central reflex motor inhibition mechanism called arthrogenic muscle inhi-
Keywords: bition (AML). AMI occurs after trauma and can be defined as active knee extension deficit due to central
Knee sprain impairment of Vastus Medialis Obliquus (VMO) contraction. often associated with spinal reflex hamstring
x;:;;'r;‘r:"’:‘:‘:&;f:;‘m' contracture. This explains the post-traumatic flexion contracture that is so common after knee sprain.
Restricted motion The clinical presentation of AMI is easy to detect in consultation, in 4 grades from simple VMO inhibi-
Arthrogenic muscle inhibition tion to fixed flexion contracture by posterior capsule retraction in chronic cases. After recent anterior
cruciate ligament (ACL) tear, more than 55% of patients show AMI, reducible in 80% of cases by simple
targeted exercises initiated in consultation. Practically, in patients who have sustained knee sprain, it is
essential to screen for this reflex mechanism and assess reducibility, as AMI greatly aggravates the risk of
postoperative stifiness. [n case of hemarthrosis, we recommend joint aspiration, which provides imme-
diate benefit in terms of pain and motor inhibition. In case of persistent AMI, classical electrostimulation
and “cushion crush”, as used by all physiotherapists, are ineffective. To reduce the risk of postoperative
stiffness, no surgery should be considered until AMI has resolved.
Level of evidence: expert opinion.

© 2023 Elsevier Masson SAS, All rights reserved.

1. Introduction * what is the definition of stiffness after knee ligament reconstruc-
tion?;

The knee is a joint that is often injured in sport, with a large
and increasing number of tears of ligaments, such as the anterior
cruciate ligament (ACL), Posterior Cruciate Ligament (PCL) [ 1] and
peripheral ligaments. In 2019, in France, more than 50,000 ACL and
more than 400 PCL reconstruction procedures were performed |2].
Pre- and postoperative complications lead to poor outcome. The
most frequent and feared of these is postoperative stiffness, the
causes of which are varied and complex. Beyond the well-known
and well-described intra- and extra-articular causes of postop-
erative stiffness, the present study introduces the concepr of a
post-traumatic central reflex motor inhibition mechanism called
arthrogenic muscle inhibition (AMI), which contributes consider-
ably to postoperative stiffness.

‘We shall address the following questions:

* Corresponding author,
E-mail address: 3

Co 2olcom (B, Sonnery-Cottet).

wips:(|doLorg/10.1016/).0tsr.2023.103784

1877-0"363,‘& 2023 Elsevier Masson SAS. All rights reserved.

* what are the most frequent causes?;

* how can the risk of postoperative stiffness be detected preoper-
atively?;

¢ how can the AMI reflex mechanism be explained?;

* how can AMI be integrated in day-to-day practice?

2. What is the definition of stiffness after knee ligament
reconstruction?

Stiffness in the strict sense of the term is a fixed and permanent
restriction of knee motion as compared to the contralateral side.

There are 2 types of stiffness after knee ligament reconstruction
[3):

» extension deficit, or flexion contracture;
« flexion deficit, or extension contracture;
¢ the two can be associated.




’amyotrophie du vaste medial

e | 'AMI est une contre indication a la
ligamentoplastie

e [raltements:

e TENS

e Reeducation manuelle +++

e Cryothérapie +++
A\/ Mavva y
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Disinhibitory Interventions and Voluntary Quadriceps
Activation: A Systematic Review

Matthew S. Harkey, MS, ATC; Phillip A. Gribble, PhD, ATC, FNATA;
Brian G. Pietrosimone, PhD, ATC
Musculoskeletal Health and Movement Science Laboratory, Department of Kinesiology, University of Toledo, OH. Mr

Harkey and Dr Pietrosimone are now at the Neuromuscular Research Laboratory, Department of Exercise and Sports
Science, University of North Carolina at Chapel Hill.

Arthrogenic muscle inhibition after ACL

reconstruction: a scoping review of the efficacy
of interventions

Bertrand Sonnery-Cottet,' Adnan Saithna,** Benedicte Quelard,* Matt Daggett,’
Amrut Borade,' Hervé Ouanezar,' Mathieu Thaunat,' William G Blakeney'®

Sonnery-Cottet B, et al. Br J Sports Med 2019;53:289-298. doi:10.1136/bjsports-2017-098401




.’amyotrophie du vaste medial

e Hypotheses concernant les causes d’AMI post-
operatoires:

e bloc péri-nerveux?

e _e garrot?
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Le Garrot

* Pourguoi le garrot pendant une ligamentoplastie?
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Le Garrot

| es risques potentiels:

e | ésions nerveuses: retard de la conduction axonale
qui entraine une augmentation des douleurs post-
opératoires (et une paralysie nerveuse)

 Hypoxie tissulaire: retard de cicatrisation (et
infection)

e Endurance musculaire réduite (faiblesse musculaire
avec changement EMG jusqu’a 6 mois)

A _ * Lesions vasculaires
k Vsantéy
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Le Garrot

e Augmentation des douleurs post-opératoires

Table 1 Pain in the post-operative assessed using the VAS

A (n=29) B (n=29) p value
VAS at4 h 8.54+11 49 +0.9 0.001**
VAS at 10 h 3. 7+E1:3 48 £1.2 0.006**

' I A Table 2 Grade of h hrosi di C dY
* Augmentation de I'hemarthrose ot ettt g

A (n=29) B (n=29) p value

First week (1/2/3/4) 3/11/14/1 8/17/3/1 0.014*
Second week (1/2/3) 0/16/13 13/14/2 0.001**

e Baisse du volume musculaire

Table 3 Muscle strength and girth measurements before and after

surgery
An=29) Bnm=29) pvalue
Thigh girth preoperative 36829 369+29 ns.
Second week post-operative 334 +19 3564+ 3 0.001%**
Calf girth preoperative 346+29 345+29 ns.
Knee Surgery » girth preop |
Knee Surg Sports Traumatol Arthrosc (2016) 24:2948-2952 Second week post-operative 309 +£1.8 33.1%+3 0.001**
Sports Traumatology
Arthroscopy

Anterior cruciate ligament reconstruction; is a tourniquet
e e necessary? A randomized controlled trial
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Mona Selim Faggal® - Mahmoud Abdel Karim'
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Le Double Flux

e 2 canaux internes indépendants

e | avage en continu qui aspire les saignements
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La ligamentoplastie sans garrot

e Depuis 10/2023 a la Clinigue des Lilas
e | a faisabilité a été validée et les premiers résultats encourageants
 Etude prospective avec et sans garrot dans la ligamentoplastie par D14 et par KJ
e |es criteres :
e volume musculaire
e |a douleur
* |a reprise de la marche sans attelle et sans canne

e |a pratique du vélo (chez le king)
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La ligamentoplastie sans garrot

e Depuis 10/2023 a la Clinique des Lilas ?0
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 Etude prospective avec et sans garrot dans la ligamentoplastie par DTW\

G

e | es criteres:

e volume musculaire (o
'a\‘Q

e |a douleur

e |areprise de la mar\‘@&lle et sans canne
og“hez le kiné)

e |a pratiqg @
Ak Vsantéy E

CLINIQUE
PARIS LILAS




Dr JULIEN ROUE

CHIRURGIE ORTHOPEDIQUE

AQmavtva :

santé

CLINIQUE
PARIS LILAS




