
Titre	de	la	page	1

Lorem	ipsum	dolor	sit	amet,	consectetur	adipiscing	elit,	sed	do	eiusmod	tempor	incididunt	ut	labore	
et	dolore	magna	aliqua.	Ut	enim	ad	minim	veniam,	quis	nostrud	exercitation	ullamco	laboris	nisi	ut	
aliquip	ex	ea	commodo	consequat.	Duis	aute	irure	dolor	in	reprehenderit	in	voluptate	velit	esse	cillum	
dolore	eu	fugiat	nulla	pariatur.	Excepteur	sint	occaecat	cupidatat	non	proident,	sunt	in	culpa	qui	officia	
deserunt	mollit	anim	id	est	laborum.	» 
 
Lorem	ipsum	dolor	sit	amet,	consectetur	adipiscing	elit,	sed	do	eiusmod	tempor	incididunt	ut	labore	et	
dolore	magna	aliqua.	Ut	enim	ad	minim	veniam,	quis	nostrud	exercitation	ullamco	laboris	nisi	ut	aliquip	
ex	ea	commodo	consequat.	Duis	aute	irure	dolor	in	reprehenderit	in	voluptate	velit	esse	cillum	dolore	eu	
fugiat	nulla	pariatur.	Excepteur	sint	occaecat	cupidatat	non	proident,	sunt	in	culpa	qui	officia	deserunt	
mollit	anim	id	est	laborum.	»	

Lorem	ipsum	dolor	sit	amet,	consectetur	adipiscing	elit,	sed	do	eiusmod	tempor	incididunt	ut	labore	et	
dolore	magna	aliqua.	Ut	enim	ad	minim	veniam,	quis	nostrud	exercitation	ullamco	laboris	nisi	ut	aliquip	
ex	ea	commodo	consequat.	Duis	aute	irure	dolor	in	reprehenderit	in	voluptate	velit	esse	cillum	dolore	eu	
fugiat	nulla	pariatur.	Excepteur	sint	occaecat	cupidatat	non	proident,	sunt	in	culpa	qui	officia	deserunt	
mollit	anim	id	est	laborum."

New	conservative	
and	regenerative	treatments	

for	cartilage	and	tendon	lesions

Dr	Jean-François	KAUX	
Service	de	Médecine	Physique,	Réadaptation	et	Traumatologie	du	Sport	-	SPORTS2	

CHU	de	Liège	-	Université	de	Liège

Premier	Séminaire	Médical	de	la	Pro	League



Introduction



Introduction

Cartilage Tendon



Introduction

Cartilage Tendon



Introduction

Cartilage Tendon









Introduction

Cartilage Tendon





Conservative	regenerative	medicine



Conservative	regenerative	medicine

Regenerative	biological	treatment	



Conservative	regenerative	medicine

Regenerative	biological	treatment	

Augmenting	body’s	physiology



Conservative	regenerative	medicine

Regenerative	biological	treatment	

Augmenting	body’s	physiology

Healing



Conservative	regenerative	medicine

Regenerative	biological	treatment	

Augmenting	body’s	physiology

Healing

• Prolotherapy



Conservative	regenerative	medicine

Regenerative	biological	treatment	

Augmenting	body’s	physiology

Healing

• Prolotherapy
• Platelet-Rich	Plasma	(PRP)



Conservative	regenerative	medicine

Regenerative	biological	treatment	
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Healing

• Prolotherapy
• Platelet-Rich	Plasma	(PRP)
• Stem	cells
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Prolotherapy

Irritating	agent	(dextrose,	zinc	sulfate,	phenol…)

Pathologic	tissue

Healing	response
(collagen	synthesis,	chemoneuromodulation)

Mechanism	????
Triggering	inflammatory	cascade

Effective	on	pain	(few	quality	trials	!!!)
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Platelet-Rich	Plasma	-	PRP

• Popular	in	sport

• Removed	from	the	doping	list	of	the	WADA

• Controversies	in	literature

• No	general	agreement	
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What’s	PRP?
• Centrifugation	of	autologous	blood
• High	concentration	of	platelets	(3-10x)
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45%	cellular	
elements
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• PDGF	:	s_mula_on	produc_on	other	GF

• TGF-β	:	cells	prolifera]on	and	migra]on,	collagen	synthesis

• FGF	:	angiogenesis,	cells	prolifera]on	and	migra]on

• VEGF	:	angiogenesis

• HGF	:	cells	prolifera]on	and	migra]on,	angiogenesis

• IGF-1	:	cells	prolifera]on	and	migra]on,	collagen	and	ECM	
synthesis

Platelets











Red PRP ? Yellow PRP ? 

Red	or	yellow	?
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• An]bacterial	effect

• No	anesthe_cs

• No	NSAIDs

• US	guidance
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Rehabilitation

• Aber	painful	period	—>	sub-maximum	
eccentric	rehabilita_on	+	stretching

• Best	results	if	rehabilita]on	protocol	

• Eccentric	>	concentric	(Kaux	2013)

• Reathle]sa]on	

• Orthoses	or	strapping	(?)
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•Literature	stem	cells	therapies	for	orthopaedic	
conditions:

•basic	science
•animal	studies
•case	reports
•case	series
•cohort	studies
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Mesenchymal	
stem	cells

Repair	20	X	30	mm	
lesion	of	medial	
femoral	condyle

Smooth	tissue

Layers	of	fibrous	
tissue,	hyaline-like	
cartilage,	chondral	

bone

Filling	the	defect	on	
imaging	(minor	flaw	
still	detectable)

Decrease	pain,	
increase	range	of	

motion

Cartilage
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•Epicondylitis	-	Achilles	tendinopathies
•US-guided
• Safety	of	using	allogenic	stem	cells
•Ectopic	bone	into	some	tendon	samples

Driving	stem	cells	toward	tenogenic	
lineage	prior	to	injection

•Tendon	loading													Tenogenic	
differentiation		and	biomechanical	
properties	of	the	tissue	engineered	
constructs	containing	stem	cells
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• Augmenting	body’s	physiology

• (Prolotherapy)	-	PRP	-	Stem	cells

• Encouraging	results

• RCT	needed
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