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Rehabilitation Phases

To Optimize

Fast But Save

Train to Train UelE Train to Win
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Joint Homeostasis

/LN

Function Anatomy

Biomechanics Morphology

The joint aims for a steady-state in all tissues

Mechano-biologic Coupling
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The Joint as an Organ
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Cartilage and
subchondral bone

Frank et al., Ann Biomed Eng 2004
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Mechano-biologic Coupling

Mechanical Load
-> Intracellular Ca2+ Sparks
-> Cell metabolism

-> Biologic Response
Han et al., J Orthop Res 2012
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Cell metabolism — reaction to load
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¢ Controll inflammatory process
— > Surgery will lead to another inflammatory burst
* Prepare for surgery
* Reduce swelling
* Normalize perfusion

Immunologic Response =
Antioxidative Iron Deficiency

" + Metabolic

= | Muscle Relaxation D.isorders' i
=, Mood Stabilizing Vit D Deficiency
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Injury = Joint Crash

Hematoma

Inflammatory
Burst
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Neuromuscular ~ *
Dysfunction L

Swelling / e

Impaired Perfusion \f‘

* Stabilize the joint
* Physiotherapeutical measures
* Physical measures

— Compression

—Ice / Cooling

— Elevation

* Burgerstein Microcare

Accumulation of granulocytes
and makrophages

; / Risk for Infection
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Activation / Mediation of
Healing Process

Brochner et al Scand J Trauma 2009, Toft et al Curr Anaest & Crit Care 2008
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* Strengthen immunologic response
— > prevent infection
* Reduce inflammation / swelling
* Restore perfusion
* Stimulate angiogenesis

Wound Healing
Long-term / Tissue Regeneration
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Mechanical Stimulation
+
Biological Substances

Cell Activation
Mechanical
Competence

Ligaments and Tendons: Collagene

Bone-Tendon J. Midsubstance Muscle-Tendon J.

Herzog 2007
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Ligaments and Tendons: Collagene Collagene Synthesis
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Wound Healing

Long-term — Ligament and Tendon Osteochondral Lesions of the Ankle
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Osteochondral Unit Subchondral Bone Plate
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Deep (radial) Layer a) OCL localization
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Buettner, Leumann et al. 2013
Leumann etal. 2015

Wound Healing

Lessons learned |
Long-term - osteochondral
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Lessons learned Il Lessons learned IlI
* Prehab * Acute Post-operative Care
* Preparation for surgery * Modulate inflammatory reaction
* Prepare body for
* Antioxidative burst * Prevent infection
* Risk for infection * Reduce antioxidative burst

¢ Stress
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Lessons learned IV Lessons learned V
* Long-Term Tissue regeneration * Pro’s, Con’s and Limitations
* Collagene Production / Ligament and Tendon o _ limitations
Optimize Micro Evidence Macro Nutrition
Cartil Mat i Nutrition
artilage lviaturation Good Tolerance Parameters Does Not Replace
Rehab
No Anti Doping Unclear Duration of Influence on
* Bone strengthening Restriction Supplementation Outcome
Little Side Effects Costs Compliance
«Smarties»
Easy and speedy Follow-up
Logistics Prescriptions

* Multiple Add-ons based on individual needs

Thank you!

PD Dr. med. Dr. phil.
André Leumann

info@ortholeu.ch
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