Exercise as prevention and treatment of Exercise as prevention (and treatment)
knee osteoarthritis of knee osteoarthritis

Research Unit for Musculoskeletal Function and Physiotherapy Research Unit for Musculoskeletal Function and Physiotherapy
Institute of Sports Science and Clinical Biomechanics Institute of Sports Science and Clinical Biomechanics
University of Southern Denmark, Odense, Denmark ‘}“_ University of Southern Denmark, Odense, Denmark
eroos@health.sdu.dk | ) eroos@health.sdu.dk

Risk factors for OA 1999

Impaired muscle function is a Impaired muscle function is a
risk factor for OA development risk factor for OA development

O0Reduced quadriceps iGreater quadriceps strengft
weight may be a risk factor for knee OA in cartilage loss at the tibiofemoral joint, including
womeno in malaligned knees

OReduced functional We report for the first time that greater
extremity predicted i guadriceps strength protected against cartilage
OQuadriceps weakness i loss at the lateral compartment of the
modifiable risk factor for lower extremity OA, patellofemoral joint, a finding that requires
especially in women?o confirmation

AiThi gh muscle strength does;s Subjects with greater quadriceps strength also
predict incident radiographic OA, but does seem had less knee pain and better\physmal function
to predict incident sympto over followupo

t al. Ann Rheun Amin et al. Arthritis Rheum 2009
etal. Arthritis Rl




Risk factors for OA 2009

Prevention of knee OA
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Prevention of knee OA
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Risk factors of knee OA

Non -modifiable Modifiable

Age External factors
Gender Overload
Genetics Body weight
Work
Sports
Injury  (ACL, meniscii)
Internal factors
Neuromuscular function

A Dynamic alignment, 3D
A Strength

Leg alignment
A Static, 2D x -ray

Prevention of knee OA

External factors
Overload
Body weight
- Work
Sports
mmmm A Injury  (ACL, meniscii)
Internal factors
Neuromuscular function

A Dynamic alignment, 3D
A Strength

Leg alignment
A Static, 2D x -ray

Neuromuscular training may prevent
knee injury

Neuromuscular
training V




Neuromuscular training may prevent Can neuromuscular training prevent
knee injury knee OA after injury?

Neuromuscular Neuromuscular Neuromuscular Neuromuscular

Neuromuscular

training V training VvV training V. training V “

Neuromuscular training Neuromuscular training
biomechanical principles improves dynamic alignment

A Active movements in synergies of all joints in the NeUtral
extremity
(Putnam 1991)
Bilateral transfer effect of motor learning to the injured

(Kannus et al 1992, Dietz 1996)
Closed kinetic chains
(GEU 991, Lutz et 3)
Postural function i postural reactions i voluntary
movements
. (Bouisset & Zattara 1987, Dietz 1996)
A Postural control with dynamic alignment
(Palmitier et al, 1991)
Evenly distributed articular surface pressure by
muscular coactivation

Static e Neuromuscular training
alignment : improves dynamic alignment

Neutral




Knee adduction moment (KAM)

Significant relationships to:
in vivo measurement of medial compartment
load

radiographic OA severity
knee pain

Longitudinal studies have shown:
KAM magnitudes linked to the development of
knee pain
a6.5 -fold increase in risk of disease
progression for every one unit increase in KAM

KAM is a well -accepted surrogate
measure to assess the effectiveness of
OA treatment

Neuromuscular training prevents ; Sy o, ko e 5 AL s s

knee injury Osteoarthritis Carttage ) s
and Cartilage | C RS peor OA

The effect of eight weeks of exercise on knee adduction moment in early
Neutral dynamic alignment O Trorsenssan P oebeson B0, A van Pora M, G, 3dah PRD.IY
Awareness of high risk positions s
Technique modification D oby : i iysionerapy 29100
Sports specific agilities
Proprioceptive and balance training
Plyometrics
Stretching
Strengthening
Aerobic conditioning
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Renstrom etal. Br J Sports Med

Outcome:
Knee adduction moment during one Patients and methods
leg rise

N=11

Age 53 yr (48 -63)

BMI 25.5

Most symptomatic knee

Mild OA (Kellgren & Lawrence grade | -10)
8 weeks supervised neuromuscular

exercise

Thorstensson et al. OAC 2007




Exercise twice weekly/8 weeks Neuromuscular training may

: ) — . decrease knee adduction moment
- i i i 3

il o~ X

Neuromuscular il 8 weeks training

13% decrease in knee adduction

COﬂthl moment, p=0.04

Comparable to improvement from

| X ' i < unloader orthoses
7\ it I L . . .
_“ 159! 3-fold decrease in risk of disease

progression

son et al. Osteoarthritis & Cartilage 2007

12 weeks oOknee contro

BMC Musculoskeletal Disorders
program

Research article

Knee kinematics and kinetics in former soccer players with a

1 6-year-old ACL injury - the effects of twelve weeks of knee-specific

training

Anette von Porat*!, Marketta Henriksson?, Eva Holmstrom' and

Ewa M Roos?

Neuromuscular exercise may
improve knee joint load

Positive Effects of Moderate Exercise on Glycosaminoglycan
Content in Knee Cartilage

16 yrs post ACL - injury’ n=12, 40 yrs A Four-Month, Randomized, Controlled Trial in Patients at Risk of Osteoarthritis

Decrease in ground reaction force and Ewa M. Roos! and Leif Dahlberg
improved knee flexion during step and hop

activity

Best effect in patients with Q -ceps

weakness at baseline

Improved self -reported function (KOOS)




Can neuromuscular training
improve cartilage quality in o Cartilage quality - dGEMRIC
patients at high risk of OA? N ;

RCT, n=45

Exercise vs. controls

Medial degenerative meniscus
tear

Mean age=46

Exercise
4 months

Offered 5 times/w, expected
participation 3 times/w

One hour sessions
Individualized
Supervised by physical therapist

Part 2. Flexibility and

Part 1. Warming up coordination

Part 1. Warming up

The warming up consisted of ergometer cycling, rope skipping and jogging on a trampoline.

Part 3. Stretching Neuromuscular training program

Part 3. Stretching

eators. Hip abductors, Hip flexors. Hip adductors

Exercise circle: Three
(A,B,C) exercises
alternately for 40 sec,
20 sec rest

5 different exercise
circles

3 levels
Individualized




