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Sports medicine

… investigates the impact 
of movement, training 
and sports, as well as 
inactivity on healthy and 
ill individuals of all ages 
to provide decisive 
information for 
prevention, therapy, 
rehabilitation and sports.
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= general research interests



Knee injuries

Frisch, Scand J Med Sci Sports, 2009

N=256



Risk 16-39 years
Activity at injury: sports 80% (football 40%) 

Increase in sports participation (men:+3%, women:x9 1972)
Incidence: 70-85 /100 000 habitants

Granan, Acta Orthopaedica ,2009 & AJSM 2008   
Lind, KSSTA, 2009

Epidemiology



Epidemiology

Estimation: 

350-425 anterior cruciate ligament injuries / year in 
Luxembourg

Clinique d’Eich (2 surgeons considered):

~150 anterior cruciate ligament (ACL) reconstruction / year
> number of ACL reconstruction/ year in CHU Nancy, 

Hombourg and Trier � greatest number of ACL 
reconstruction in the « Grande Région »



Epidemiology

Ochi, Arthroscopy, 2006 
Zantop, CORR, 2007 

Sonnery, Arthroscopy, 2009
SFA, 2007

Sakane, J Orth Res, 1997

Partial tears: 10-27%



Epidemiology

~ 40% of isolated injuries

Associated ligamentous injuries

Associated meniscal injuries (35-45%) 

Associated cartilage injuries (17-27%) 

Associated bony injuries 

Lyman, JBJS,2009 
Granan, Acta Orthopaedica ,2009 & AJSM 2008



Symptoms and consequences

� Quadriceps muscle weakness

� Knee instability

� Osteoarthritis : 
60-90% of OA 15 years after injury
� assistance, prosthetic replacement, 
osteotomy

Myklebust, BJSM, 2005
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Surgery = restore structure

Current reconstruction does
not seem to prevent OA �

better anatomical
reconstruction 

(individualized medicine)

Treatment



Aim of rehabilitation: optimize function by 
restoring range of motion, muscle 

strength and neuromuscular control 

� Full return to previous activity level
(professional and physical)

To check treatment efficacy: 
evaluations needed � clinical pathway

Rehabilitation



Our concept: ACL clinical pathway

Surgical or conservative treatment

Patients with suspected ACL tears

Actors: 

Medical doctors (*3), 
Physical therapists 

Nurses
Sports Medicine Research Laboratory



Role of the SMRL

- optimization of testing protocols 

- obtain normative reference values for comparison 
purposes by recruitment of healthy participants

- manage the clinical pathway: 

• organization of patient follow-up

• encoding of collected data

• regular feedback to the clinicians on individual results 
via standardized patient reports

- formulate recommandations for patient treatment to 
improve clinical outcome



International Classification of
Functioning, Disability and Health (ICF) of the WHO

Clinical pathway organization



Clinical pathway organization



ACL clinical pathway

Operated patients Non-operated
patients



Clinical tests



Anterior knee laxity

Movement of the tibia with respect to the femur in the 
sagittal plane (device: GNRB)



Rotational knee laxity

Movement of the tibia with respect to the femur in the 
transverse plane (device: Rotameter)



Surgery report

- Lachman and pivot under anesthesia

- Status of other knee ligaments, menisci and cartilage



Y test



Isokinetic

Analytical muscle force of 
hamstring and quadriceps 

muscles



Veloslabo

Functional muscle force developed bilaterally on the pedals 
during a brief cycle-ergometer test.



Biomechanical analyses

During standardized landing tasks (EMG, motion analysis, 
ground reaction force)



Hop tests

Single hop test for distance, 30-s side-hop test, and vertical 
jump tests



Questionnaires

Perceived knee function

• IKDC (International Knee Documentation Committee) 
5 subscales: Symptoms, Pain, Activity of daily living, Sports 

activities, Quality of life
• KOOS (Knee Injury and Osteoarthritis Outcome Score)



• Personal data
- Demographic data
- General health information
- Sporting activities
- Previous leg injuries
- Current knee injury

• VAS : Knee pain (Visual Analog Scale)

• ROM in knee flexion and extension

Other information



Return to previous activity level

12 months questionnaire :
• Return to previous activity level (sport/professional

activity) or change in level
• Source of change: personal or due to injury
• Source of patient (dis)satisfaction regarding his knee



Conclusion

• Provide a better evaluation of ACL - and associated
injuries

• Formulate recommandations on surgery type and 
rehabilitation process

• Evaluate sensitivity of test battery to predict clinical
outcome

� improve treatment orientation of patients with an ACL 
injury

� avoid premature return to activity: diminish ACL graft
rupture, chronic knee instability, OA…

• Improve patient quality of life and long term outcome
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