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Cerebral Activity Changes in AMI following Knee Injury:

A fungtfonal brain MRI Study
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Future of Sport Medlelne ?
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* Functional neuroplas;&i’uty in the brain after ACL injury is r
predominantly in Ehe sensory and the motor areas of the cgftex
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Anterior cruciate Ilgament@‘efluency causes brain plasticity: a functional MRI study &

E. Kapreli, S. Athanasogﬁulos J. Gliatis et al. AJSM, 2009. &
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. Arthrogcémc muscle inhibition (AMI) is a process, M ‘which neural
inhikition following knee injury or surgery, rew‘lts in quadriceps
activation failure and knee extension deflcgt
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Functional Brain Plasticity Associated with ACL Injury: A Scoping Reyi%w of Current Evidence
Neto T, et al. Neural Plast 2019 %org =
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 Sequalae of AMI mﬂ:lude gait abnormality, chronic qua@lrlceps
atrophy and wegzkness poor function, dynamic mstablﬁ‘ty, joint
contracture, art?‘r‘\roflbross cyclops syndrome, per5|stegot knee pain,
propnocept;a?e deficits, impaired motor COOFdI(}StIOﬂ altered

movemep@f patterns and early osteoarthritis. @Q@b
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. Low effectiveness of previously described miérventlons

%
O
&

006
000@
;\\o(‘} =
<@ PRACTICAL COURSE
Arthrogenic muscle inhibition after ACL reconstruction: a scoping reyﬂ%w of the efficacy of interventions. J ) ORTHOPEDICS
Sonnery-Cottet B et al. Br J Sports Mé’d 2019
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Quadriceps arthrogenic muscle inhibition: neural mechamg?n and treatment perspective
Rice D, Mc nair JP. Muscle 2810
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Quadriceps arthrogenic muscle inhibition: neural mechanism qvfgf?j treatment perspective ) ORTHOPEDICS
Rice D, Mc nair JP. Muscle 2010 *
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Knee Extension Deficit in the Early Postoperative Period Predispose t&Cyclops Syndrome After ACL R:
A Risk Factor Analysis in 3633 Patients From the SAN{E&»’é@tudy Group Database.
Delaloye JR et al. Am J Sports Med. 2020
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The AMI Classificag\iﬁh

Arthrogenic Mus@le Inhibition Following
Knee Injury nrv\\Surgery Pathophysiology,
C|ﬂSSIfIEﬂ1:IQﬂ and Treatment

Bertrand Sonnery- gma *T MD, Graeme P. Hopper, *T MD, FRCS (Tr & Orth)
Lampros Gr::usqp“nulns. MD, Thais Dutra Vieira,*" * MD (%, Mathieu Thaunat,** MD
Jean-Marie Fa:,.rard *t MD, Benjamin Freychet,"t MD . Hervé Ouanezar, MD,

Etienne Caghignac,! MD, and Adnan Saithna, 1 MD

Investigation performed at Centre Orthopedique Santy, FIFA Medical Centre of Exne?éénce, VISM
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Arthrogenic Muscle Inhibition Following Knee Injury or Surgery: Pat@,@physiology, Classification, and Treatment.| ~
. Q .. J ~ PRACTICAL COURSE
Sonnery-Cottet B et al. Video Journal of Sports Medicine. 2022 ORTHOPEDICS




The AMI Classﬁicatmn

Grade 0: Normal VMO contractlgﬁ

c°°

Grade 1a: VMO contractlonq% |nh|b|ted but -

activation failure is revgpélble with simple
exercises \Q\q

Grade 2a: VMO gcbntractlon is inhibited
with an assoua’ge“a extension deficit due to
hamstring @ntracture but activation
failure arw‘ loss of range of motion is
revers@le with simple exercises

Grade 3: Chronic extension deficit that is
irreducible without extensive posterior
arthrolysis
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Grade 1b: as 1a but requires lopger and
specific rehabilitation programs\@qﬂ‘*\\
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Grade 2b: as 2a but retgéctory to simple
exercises and Ion(ger and  specific

rehabilitation progr@ms are required
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Arthrogenic Muscle Inhibition Following Knee Injury or Surgery: Pa@@ophysmlogy, Classification, and Treatment.

Sonnery-Cottet B et al. Video Journal of Sgorts Medicine. 2022
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Grade 1 = VM@Q&Inhibition
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Grade 2 = VMO inhibition + Hamstring Contracture
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Grade 2 = VMO inhibitions+ Hamstring Contracture
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Grade 2 = VMO inhibition# Hamstring Contracture
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Grade 3 = Chronic Extinsion Loss
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Easy Reduction of AMI

.\@Q‘&o
&
N
ACL rupture
+ s)g’\\o
Bucketﬁandle of

Mederal Meniscus

~
‘ PRACTICAL COURSE

How to Rapidly Abolish Knee Extensgc;n Deficit After Injury or Sugery ) ORTHOPEDICS

Delaloye JR et al. Arthroscopy Techniques 2018
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Easy Reduction of AIVHQ
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Knee extension deficit following acute injury
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How to Rapidly Abolish Knee Extensgpn Deficit After Injury or Sugery ) ORTHOPEDICS
Delaloye JR et al. Arthroscopy Techniques 2018
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Incidence of AMI &
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in Acute ACL m;urfés
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300 consecgctlve patients with acute ACL ruptures (>6Waeeks) were
prospectuf‘ely enrolled in the study. §
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. Patl@ehts with AMI showed inferior Lysholm, IKBC SKV and KOOS
scbres than patients without AMI (P<0. 0001) \\@
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Incidence of Arthrogenic Muscle Inhibition FoII(giNlng Acute ACL Injuries:

A Cross Sectional Study and Analysis of Associated Fagtors From the SANTI Study Group.
Sonnery-Cottet et al. AJSI\;}/Submltted
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Incidence of AMI after AtL Rupture
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Incidence of Arthrogenic Muscle Inhibition FoIIowilg’f&cute ACL Injuries:
A Cross Sectional Study and Analysis of Associated Factoq@?From the SANTI Study Group.
Sonnery-Cottet et al. AJSM Submitted
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Incidence of AMI after ACL Rupture
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Incidence of Arthrogenic Muscle Inhibitigﬂ*{%ollowing Acute ACL Injuries:

A Cross Sectional Study and Analysis of Assocj»gﬁ%d Factors From the SANTI Study Group.
Sonnery-Cottet et al. AJSM Submitted



Incidence of AMI after Aat@l. Rupture
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Acute ACL Rugture
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—* Brain Fonctional MRI
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Cerebral Activity Changes in AMI following <2Km»‘\ee Injury:
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A functional brain MRI Study - Pr CAVAIGNAC
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Seed to voxels analysis

The presence of AMI modules the fungtional connectivity of Frontal Cluster
q/Q



PRACTICAL COURSE

AMI > without AMI (yellow) o*oQ _) ) ORTHOPEDICS
without AMI > AMI (purple)
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Acute Surgery = H&gh risk of Stifness +++
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Thaunat M, Barbosa NC, Gardon R, Tysfeja S, Chatellard R, Fayard
JM, Sonnery-Cottet B. Prevalan%e of knee stiffness after 2
arthroscopic bone suture flefatlon of tibial spine avulsion — 15% @@\‘5’\\
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o Meister M, Koch J, Amsler F, Arnold MP leschmann MT. ACL

& 25(y suturing using dynamic mtrallgament@?y stabilisation showing
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Deroche E, Batailler C, Swan J, Lustig S, Servien E. Significant risk of {@OQ
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Conclusions TS

(\

AMI is a central neural |m°h|b|t|on following knee
Injury, or surgery, re%alts in quadriceps
activation failure a»ﬁd knee extension deficit
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Extension Deﬁut Arthrofibrosis, Cyclops,
Anterior Kﬁee Pain .....

Q

A Classification has been published and will X
allow to talk about the same subject &£
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Incidence is almost 60% in acute ACL igjuries
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Conclusions T
* Simple exercices can re@gjﬁoces this process before
it becomes chronic aﬁfd irreductible

\9

. Understandmg A?\/II and cortical influence will
guide therape“Utlc strategies for both treatment
and preveﬁﬁon
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e All paﬂents need full extension and a good VM@
contraction before Knee Surgery &
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