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Introduction



Introduction

• Tendinopathies ➙ chronic

• Classical treatments ➙ inefficient ?

• Development of new therapeutics:

• NO patches

• polidocanol,

• hyaluronic acid…

• Platelet-rich plasma = PRP ➙ tissue healing



Introduction

• Popular in sport 

• Removed from the doping list of the WADA 

• Controversies in literature  

• No general agreement



What’s PRP?

• Centrifugation of autologous blood

• High concentration of platelets (3-10x)



45% cellular 
elements

55% plasma

95% RC
4% platelets
1% WCBlood

PRP

45% cellular 
elements

55% plasma

> 95% plaquettes
< 4% RC
< 1% WC
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What’s PRP?
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Platelets
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Platelets
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• PDGF : stimulation production other GF

• TGF-β : cells proliferation and migration, collagen synthesis

• FGF : angiogenesis, cells proliferation and migration

• VEGF : angiogenesis

• HGF : cells proliferation and migration, angiogenesis

• IGF-1 : cells proliferation and migration, collagen and ECM synthesis

Platelets
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Preclinical studies



Animal studies

• Tendons = small metabolic index 

• GF ➙ tenocyte proliferation, collagen synthesis, 
stimulation of angiogenesis, analgesic properties (Anitua 
2009; Bosch 2011)

• Stimulation and acceleration of tissue regeneration 
(Virchenko 2006; Bosch 2011; Kaux 2012)

• Mechanical loads required to obtain optimal tissue 
quality (Virchenko 2006; Kaux 2012)



Animal studies

• Each GF = specific action during healing process (Molloy 2003; Anitua 2007)

• Improve cicatricial process and decrease time of cicatrization: 

• differentiation of cells from circulation (Anitua 2006 & 2007; Kajikawa 2008)

• improve MMPs-3 expression ➙ remodeling ECM (de Mos 2008)

• improve initial stages of healing (Anitua 2006 & 2007; Kajikawa 2008; Kaux 2012)

• improve type 1 collagen fiber synthesis and organisation, 
neovascularisation (Lyras 2009; Kajikawa 2008; Mishra 2009;  Kaux 2012)

• better maturation of the tendinous cal  (Aspenberg 2004;  Virchenko 2006;  Kaux 2012)



Animal studies
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Clinical studies



Clinical studies

• Chronic tendinopathies

• Initiate an acute inflammatory reaction that quickly 
moves on to the proliferative phase

• NOT to be used for acute tendinitis or 
tenosynovitis



16

Epicondylitis
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• 6 studies

• PRP vs steroids ; following 1 year (Peerbooms 2010) 

• PRP vs bupivacaine ; following 6 months (Mishra 2013)  

• PRP vs steroids ; following 6 weeks (Omar 2012) 

• PRP vs autologous blood ; following 6 months (Thanassas 2011 ; Creaney 2011)

• PRP vs steroids vs saline ; following 3 months (Krogh 2013)
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Rotator cuff



Rotator cuff tendinopathies
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Patellar tendinopathy



Patellar tendinopathies

Kaux et al, Journal of Sports Medicine & Physical Fitness, ePub



Patellar tendinopathies

• Patients with best improvement ➙ younger (24.7 vs 32.2 y.o.) 

• VAS ≤ 1

• significant increase of IKDC score

• significant improvement of pain during isokinetic 
evaluation and optojump

• 70% return to sport (50% same level)

Kaux et al, Journal of Sports Medicine & Physical Fitness, in press



Patellar tendinopathies
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Achilles tendinopathy



28



29



30



Achilles tendinopathies

• Critics:

• no eccentric treatment before study

• injection could cause local bleeding 

• change in pressure-volume related to the 
presence of saline solution 

• relatively invasive for control groups

• PRP quality may not have been optimal  

(Creaney 2010; McCormack 2010; Rabago 2010)
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Other localisations
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Side effect

• Potential side effect: exuberant inflammatory 
reaction (Kaux 2014)
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Evidence based medicine ?
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Correction risk factors

• Undertake a precise diagnosis

• Research and correct metabolic factors

• diabetes

• hyperuricemia

• hypercholesterolemia

• dysthyroidism
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Indication of PRP

• Chronic corporeal tendinopathies resistant to 
conservative therapies

• without bony impingement

• Enthesopathies

• No inflammatory pathologies



41

Precautions

• Autologous

• Antibacterial effect

• No anesthetics

• No NSAIDs

• Ovoid in patients with metaplasia lesions or 
exposed to carcinoid agents

• US guidance



• Many varied techniques ➙ different PRP 
• variation of platelet concentration 
• presence or not of erythrocytes and 
leucocytes

Preparation
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Red PRP ? Yellow PRP ? 

Red or yellow ?
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Leucocytes or not?
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• Platelet concentration 

• <10
6

 plaquettes/μL (3-4x blood concentration) = optimal (Weibrich et al. 2005, McCarrel et al. 2012, Russell et al. 
2013)

• >1,2 x 10
6 

 plaquettes/μL = inhibition collagen syntheses (Weibrich et al. 2005, McCarrel et al. 2012, Giusti et al. 
2014, Boswell et al. 2014)

• Absence of leukocytes

• early inflammatory reaction (Dragoo et al, 2012, McCarrel et al. 2012, Anitua et al. 2014)

• ECM degradation (cytokines et metalloproteinases)(Pizza et al.  2001)

• collagen synthesis inhibition (McCarrel et al. 2012)

• identical antibacterial effect with or without WC (Intravia et al. 2014)

• Absence of erythrocytes 

• lysis ➙ liberation of free radicals (Jiang et al. 2007) 

PRP



US guidance or not ?
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Second infiltration ?

Kaux et al, submitted
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Rehabilitation

• After painful period —> sub-maximum eccentric 
rehabilitation + stretching

• Best results if rehabilitation protocol 

• Eccentric > concentric (Kaux 2013)

• Reathletisation 

• Orthoses or strapping
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Conclusions



Conclusion

• PRP seems to be efficient in chronic tendinopathies  
• PRP remains controversial
• Ideal PRP treatment 

• reproducible for all patients
• poor in leukocytes and erythrocytes (?)

• platelet activation (?)

• no local anesthetics nor NSAIDs
• infiltration US-guided (?)

• rehabilitation protocol post-infiltration



Conclusion

?
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Merci de votre 
attention !

Dank u
voor uw aandacht !

http://hdl.handle.net/2268/174554

http://hdl.handle.net/2268/174554

