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Premières applications cliniques: 
« plasma concentré » 

• Développé par Marx  en 1998 pour la chirurgie 
maxillo-faciale

• Anitua : résultats préliminaires pour 
l’implantologie en 1999

• Utilisé en chirurgie plastique par Eppley en 2004

Eppley BL, Woodell JE, Higgins J. Platelet quantification and growth factor analysis from platelet-rich plasma: implications for wound healing. Plast Reconstr
Surg 2004;114:1502–8.

Anitua E. Plasma rich in growth factors: Preliminary results of use in the preparation of future sites for implants. Int J Oral Maxillofac Implants 1999;14:529–
535.

Marx RE, Carlson ER, Eichstaedt RM, Schimmele SR, Strauss JE, Georgeff KR. Platelet-rich plasma: Growth factor enhancement for bone grafts. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod 1998;85:638–646.
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Les facteurs de croissance sont contenus dans le 

P.R.P. (Plasma Riche en Plaquettes)?

• Plaquettes
• Plasma
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Plaquettes
PDGF, TGF-beta1, VEGF, EGF, bFGF

Plasma
IGF-I, HGF

Mean values  in 50 healthy patients
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EGF,  VEGF and HGF concentrations in the three plasma fractions PDGF-AB, TGF-beta 1 and IGF-1 concentrations in the three plasma 
fractions

Mean values  in 50 healthy patients
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M. Sánchez, E. Anitua et al. Comparison of Surgically Repaired Achilles Tendon Tears Using Platelet-Rich Fibrin Matrices. American Journal of Sports 
Medicine, 35: 245-251, 2007.

Eppley BL, Woodell JE, Higgins J. Platelet quantification and growth factor analysis from platelet-rich plasma: implications for wound healing. Plast 
Reconstr Surg 2004;114:1502–8.
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Table 2 Application of DEPA score to 20 PRP preparations in which biological characteristics are available on publications indexed in PubMed

DEPA classification
Dose of injected platelets
(billions)

Efficiency of the process
(platelet recovery rate %)

Purity of the PRP (relative
composition in platelets %)

A >5 Very high dose A >90 High A >90 Very pure PRP
B 3–5 High dose B 70–90 Medium B 70–90 Pure PRP
C 1–3 Medium dose C 30–70 Low C 30–70 Heterogeneous PRP Final DEPA

scoreD <1 Low dose D <30 Poor D <30 Whole blood PRP

Kaux et al15 Homemade D 0.74 Low dose C 46.2 Low A 90.3 Very pure PRP DCA
Curasan D 0.55 Low dose C 32.4 Low A 97.7 Very pure PRP DCA
Plateltex D 0.23 Low dose D 19.4 Poor B 87.5 Pure PRP DDB
GPS II C 2.28 Medium dose D 22.8 Poor D 6.0 Whole blood PRP CDD
RegenLab D 0.95 Low dose B 79.3 Medium A 97.5 Very pure PRP DBA

Castillo et al14 Cascade C 2.43 Medium dose C 67.5 Low B 81.5 Pure PRP CCB
GPS III C 2.48 Medium dose D 22.6 Poor D 27.0 Whole blood PRP CDD
Magellan B 3.41 High dose C 65.8 Low C 60.4 Heterogeneous PRP BCC

Magalon et al12 Selphyl D 0.95 Low dose C 59.5 Low B 73.9 Pure PRP DCB
RegenPRP D 0.99 Low dose C 61.7 Low C 46.0 Heterogeneous PRP DCC
Mini GPS III C 2.56 Medium dose C 34.6 Low C 51.8 Heterogeneous PRP CCC
Arthrex C 1.06 Medium dose C 48.0 Low B 81.0 Pure PRP CCB
Homemade C 1.81 Medium dose C 30.2 Low B 80.7 Pure PRP CCB

Kushida et al14 JP200 C 1.04 Medium dose D 26.0 Poor D 19.6 Whole blood PRP CDD
GLO D 0.64 Low dose C 37.4 Low C 38.2 Heterogeneous PRP DCC
Magellan A 5.43 Very high dose C 45.3 Low C 32.9 Heterogeneous PRP ACC
Kyocera B 3.12 High dose B 78.1 Medium D 29.4 Whole blood PRP BBD
Selphyl D 0.21 Low dose D 13.1 Poor A 99.7 Very pure PRP DDA
MyCells D 0.98 Low dose C 48.8 Low B 87.3 Pure PRP DCB
Dr. Shin D 0.78 Low dose C 45.9 Low D 18.8 Whole blood PRP DCD

DEPA, Dose of injected platelets, Efficiency of production, Purity of the PRP, Activation of the PRP; PRP, platelet-rich plasma.

4
MagalonJ,etal.BMJOpenSportExercMed2016;2:e000060.doi:10.1136/bmjsem-2015-000060
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A >5 Very high dose A >90 High A >90 Very pure PRPA >5 Very high dose A >90 High A >90 Very pure PRP
90 Pure PRP90 Pure PRP
70 Heterogeneous PRP Final DEPA70 Heterogeneous PRP Final DEPA

D <1 Low dose D <30 Poor D <30 Whole blood PRPD <1 Low dose D <30 Poor D <30 Whole blood PRP

C 46.2 Low A 90.3 Very pure PRPC 46.2 Low A 90.3 Very pure PRP
C 32.4 Low A 97.7 Very pure PRPC 32.4 Low A 97.7 Very pure PRP
D 19.4 Poor B 87.5 Pure PRPD 19.4 Poor B 87.5 Pure PRP

GPS II C 2.28 Medium dose D 22.8 Poor D 6.0 Whole blood PRP CDDGPS II C 2.28 Medium dose D 22.8 Poor D 6.0 Whole blood PRP CDD
B 79.3 Medium A 97.5 Very pure PRPB 79.3 Medium A 97.5 Very pure PRP

Cascade C 2.43 Medium dose C 67.5 Low B 81.5 Pure PRPCascade C 2.43 Medium dose C 67.5 Low B 81.5 Pure PRP
GPS III C 2.48 Medium dose D 22.6 Poor D 27.0 Whole blood PRP CDDGPS III C 2.48 Medium dose D 22.6 Poor D 27.0 Whole blood PRP CDD

C 65.8 Low C 60.4 Heterogeneous PRP BCCC 65.8 Low C 60.4 Heterogeneous PRP BCC
C 59.5 Low B 73.9 Pure PRPC 59.5 Low B 73.9 Pure PRP
C 61.7 Low C 46.0 Heterogeneous PRP DCCC 61.7 Low C 46.0 Heterogeneous PRP DCC

Mini GPS III C 2.56 Medium dose C 34.6 Low C 51.8 Heterogeneous PRP CCCMini GPS III C 2.56 Medium dose C 34.6 Low C 51.8 Heterogeneous PRP CCC
Arthrex C 1.06 Medium dose C 48.0 Low B 81.0 Pure PRPArthrex C 1.06 Medium dose C 48.0 Low B 81.0 Pure PRP
Homemade C 1.81 Medium dose C 30.2 Low B 80.7 Pure PRPHomemade C 1.81 Medium dose C 30.2 Low B 80.7 Pure PRP

C 1.04 Medium dose D 26.0 Poor D 19.6 Whole blood PRP CDDC 1.04 Medium dose D 26.0 Poor D 19.6 Whole blood PRP CDD
C 37.4 Low C 38.2 Heterogeneous PRP DCCC 37.4 Low C 38.2 Heterogeneous PRP DCC

Magellan A 5.43 Very high dose C 45.3 Low C 32.9 Heterogeneous PRP ACCMagellan A 5.43 Very high dose C 45.3 Low C 32.9 Heterogeneous PRP ACC
B 78.1 Medium D 29.4 Whole blood PRP BBDB 78.1 Medium D 29.4 Whole blood PRP BBD
D 13.1 Poor A 99.7 Very pure PRPD 13.1 Poor A 99.7 Very pure PRP
C 48.8 Low B 87.3 Pure PRPC 48.8 Low B 87.3 Pure PRP
C 45.9 Low D 18.8 Whole blood PRP DCDC 45.9 Low D 18.8 Whole blood PRP DCD



Faibles doses: pas d’effet biologique

Fortes doses: « Side Effects »

Weibrich G et al. Bone 2004;34:665-671

L’importance de la 
concentration en 

plaquettes
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Augmente la presence de MMPs et TNF

Diminue la stabilité de la fibrine

! Wadhwa M et al, Vox Sang 2002; 83(2):125-136 
! Bramono DS et al. Clin Orthop Rel Res 2005; 4(5):434-439
! Schnabel LV et al. J Orthop Res 2007;25:230-240

Augmente l’inflammation 
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Autorisation: « JO »

• L. 1211-7, ni les éléments et produits du corps 
humain prélevés et utilisés à des fins 
thérapeutiques autologues dans le cadre 
d’une seule et même intervention médicale, 
sans être conservés ou préparés à aucun moment 
au sein d’un organisme ou d’un établissement 
autorisé en application de l’article L. 1243-2. »



Avis de l’AFSSAPS

« le produit final obtenu n’est pas un 
produit sanguin labile au sens de 
l’article L1221-8 du code de la santé 
Publique et ne correspond pas aux 
caractéristiques des PSL … »
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Fig. 5 Forest plots investigating the effect of PRP on total WOMAC scores at 3, 6, and 12 months compared with control. (IV, inverse variance;
M-H, Mantel-Haenszel; CI, confidence interval)

Fig. 6 Forest plots comparing the risk of adverse events between PRP and control. (M-H, Mantel-Haenszel; CI, confidence interval)

Shen et al. Journal of Orthopaedic Surgery and Research  (2017) 12:16 Page 10 of 12
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Les tendinopathies

Ma Pratique et les résultats 
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Ma prise en charge au cabinet
des tendinites

Mon expérience depuis 2010
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La technique d’injection

• Décontamination
• Repérage sous échographie
• Anesthésie locale sous cutanée
• Injections en zone lésée et autour
• Contrôle du remplissage de la lésion par 

échographie
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Le protocole de rééducation

• Repos strict 48 heures antalgique
• Rééducation 
–Travail musculaire excentrique selon les 

protocoles de Stanish

• Training: 
• Vélo et piscine (pool buoy)
• Course au 2è mois vitesse lente
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Reprise sportive
• 21 (75%) reprises même niveau 

–Délai = 3,5 mois (2-6)

• 3 (10,7%): niveaux inférieurs

• 4 (14,3%) changements de sport (3 

chirurgies)
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Épicondylite/ Épitrochleite
et autres tendons

Même expérience
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Ben-Nafa W, Munro W. The effect of corticosteroid versus platelet-rich plasma 
injection therapies for the management of lateral epicondylitis: A systematic
review. SICOT J. 2018;4:11

Some of the experts in the field pertinent to this review,
including some of the included studies’ authors, were
contacted to inquire about any ongoing or unpublished
relevant studies. No relevant studies were declared by the
authors.

The process of inclusion of relevant studies was
independently conducted by the two authors, and consen-
sus has been reached between the two reviewers with no
need for a third opinion. Exclusion criteria included old
studies conducted before 2005, study population with
elbow pain/pathologies other than LE, and injection
materials other than corticosteroid or PRP, including
autologus blood and autologous conditioned plasma
injections, which were excluded due to their irrelevancy.

The data extraction process was performed before
assessing the quality of the studies, to enhance the
objectivity in collecting data regardless of the quality.
The process of data extraction was carried out indepen-
dently by the two reviewers as well. A pilot data
extraction form [41] was created and tested by the two

reviewers before embarking on the data extraction
process, to test the comprehensiveness and objectivity
of the extraction form.

To objectively illustrate all the potential biases of the
studies in a comparative style, a table has been compiled
to evaluate the included studies against different
checklist elements used to assess potential biases in
RCTs [41–44]. The reviewers independently appraise
and eventually agreed on the quality of the included
studies (Table 1).

Results

Eleven electronic databases were searched up to
February 2017 without language, publication, or study-
designs restrictions (Figure 1). Out of 732 papers identified
in the body of literature, 43 study papers were considered
after excluding duplicate papers, review articles, confer-
ence papers and other irrelevant articles. Five studies
[29 ,45–48], including 250 patients, were finally considered

7 study papers 

considered 

 732 potentially relevant study papers identified by search strategy: 

 199 (Web of science) 

  84 (PubMed: Including MEDLINE) 

 109 (Scopus) 

 340 (Other databases - refer to the methodology section) 

689 articles were excluded because 
of the following reasons: 

- Duplicate papers. 

- Review articles. 

- Conference papers,           

periodicals, editorials, etc. 

43 papers selected 

36 study papers were excluded 
(after reading the papers abstracts) 
because of the following reasons: 

- Protocol-only study papers 

- No comparative assessment of 

interventions 

- Comparison of irrelevant 

treatment interventions 

2 study papers written 

in non-English 

language (Turkish) 

5 primary studies included 

in this systematic review 

Figure 1. PRISMA Flow Chart showing the studies’ selection process which led to the inclusion of the five study.
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Table 5. Values for Visual analogue scale (VAS) & Disabilities of the Arm, Shoulder and Hand (DASH) as reported by the included
studies. (1) SD: Standard deviation; (2) CS: Corticosteroid; (3) PRP: Platelet-rich plasma. (P: P value).

Visual analogue scale (VAS)  

         Follow-up intervals 
 

       
study name & 
intervenƟons used 

 
Baseline 

Value 
±SD(1) 

 
2 Weeks 

 

 
1 month 
(4weeks) 

 

 
6 weeks 

 

 
8 weeks 

 

 
3 months 

(12 
weeks) 

 

 
6 months 

(26 
Weeks) 

 

 
52 weeks 

 

 
104 

weeks 
 

 
Scale 
used 

Peerbooms   
et al. (2010) 

CS(2) 65.8 ±13.8  44.2 ±26.4  42.9 ±29.2 44.2 ±27.1 56.6 ±23.2 50.1 ±28.1  (0 - 100) 

PRP(3) 70.1 ±15.1  55.4 ±24.2  46.9 ±24.9 38.7 ±27.2 32.6 ±31.5 25.3 ±31.2  

Gosen et al. 
(2011) 
(Data 

according to 
intenƟon-to-

treat 
analyses) 

CS 66.2 
± 

14.0 

(P
:  

0.
34

0)
 

 44.3 
± 

26.3 

( P
: 0

.0
23

) 

 43.4 
± 

28.9 

( P
: 0

.4
11

) 

45.5 
± 

27.1 

( P
: 0

.3
19

) 

55.8 
± 

24.1 

( P
: <

 0
.0

01
) 

48.8 
±27.0 

( P
: <

 0
.0

01
) 

42.4 
±26.8 

( P
: <

 0
.0

01
) 

(0 - 100) 

PRP 69.0 
± 

15.9 

 55.7 
± 

24.1 

 47.7 
± 

25.0 

40.2 
± 

27.5 

32.9 
± 

30.8 

25.9     
± 

30.6 

21.3 
±28.1 

Krogh et al. 
(2013) 

CS N o t  a p p l i c a b l e 
PRP 

Gautam et al. 
(2015) 

 
CS 

7.0 
±0.8 

(P
: 0

.6
50

) 

2.1 
±0.7 

(P
: 0

.0
00

) 
 1.4 

±0.5 

(P
: 0

.0
00

) 

 1.7 
±0.5 

(P
: 0

.4
93

) 

2.9 
±1.2 

(P
: 0

.0
01

) 

  (0 - 10) 

PRP 7.1 
±0.8 

4.5 
±1.1 

 2.7 
±0.8 

 1.8 
±0.6 

1.6 
±0.5 

  

Omar et al. 
(2012) 

CS  
8.6 ±1.6 

   
4.3 ±2.1 

(P:<0.001) 

     (0 - 10) 

PRP  
8.0 ±1.4 

   
3.8 ±1.9 

(P:<0.001) 

     

DisabiliƟes of the Arm, Shoulder, and Hand QuesƟonnaire (DASH)  

       Follow-up Intervals  
Study  

name and                               

interventions used 

 
Baseline 

±SD 

 
2 

Weeks 

 
1 month 

(4 
weeks) 

 
6 weeks 

 
 

 
8 weeks 

 
3 months 

(12 
weeks) 

 
6 months 

(26 
Weeks) 

 
52 weeks 

 
104 

weeks 

Peerbooms      
et al. (2010) 

CS  131.2 ± 
58.2 

 97.4 ± 69.0  84.7 ± 73.4 92.2 ± 68.7 117.3 ± 75.6 108.4 ± 82.2  

PRP  161.3 ± 
62.4 

 135.9 ± 
78.0 

 113.4 ± 79.6 92.0 ± 78.8 79.5 ± 80.3 54.7 ± 73.2  

Gosen et al. 
(2011) 

(Data according 
to intenƟon-to-
treat analysis) 

CS  43.3 
± 16.1 

   
 ( 

P:
 0

.0
02

) 

 31.2 
± 

20.8 

   
  (

 P
: 0

.0
05

) 

 28.3 ± 
22.2 

   
   

  (
P:

 0
.0

60
) 

32.3 ± 
21.7 

   
   

  (
P:

 0
.8

13
) 

37.6 ± 
23.1 

   
   

  (
P:

 0
.0

37
) 

36.8 
± 

24.0 

   
  (

P:
 <

 0
.0

01
) 

36.5 ± 
23.8 

   
  (

P:
 <

 0
.0

01
) 

PRP 54.3 ± 
19.5 

 43.1 
± 

21.6 

 37.2 ± 
24.7 

21.3 ± 
22.0 

27.8 ± 
24.7 

20.0 
± 

23.5 

17.6 ± 
24.0 

Krogh et al. 
(2013) 

CS          

PRP          

Gautam et al. 
(2015) 

 
CS 

67.5 
±6.9 

   
   

  (
 P

: 0
.3

78
) 39.7 

±6.7 

   
   

   
(P

: 0
.0

00
)  32.7 

±4.1 

   
   

  (
P:

 0
.0

03
)  34.3 

±3.3 

   
   

   
(P

: 0
.6

75
) 39.6 

±1.0 

 (P
: 0

.0
12

) 

  

PRP  
69.7 
±6.1 

 
51.6 
±6.8 

 38.6 
±5.7 

 33.6 
±5.1 

32.0 
±4.5 

  

Omar et al. 
(2012) 

CS  
57.3 ±10.3 

  20.2        
±14.0 

(P<0.001) 

     

PRP  
58.9 ±10.5 

 

  19.9 
±12.9 

(P<0.001) 

     

(1) SE: Standard error. (2) CS: Corticosteroid. (3) PRP: Platelet-rich plasma.
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active injectable controls (eg, whole blood, PRP). Still,
we identified significant heterogeneity in treatment
effects. When evaluating patient, treatment and study
design-related factors, female sex was the only variable
that modified the efficacy of PRP for treatment of
tendinopathy. The observation that PRP may be more
efficacious in women has been previously reported.
Wesner et al

39 reported that the magnitude of pain
reduction on a 0± 10 scale was greater in women than
men (2.8 vs 1.8, p=0.04) with PRP injection in degener-
ative tendinopathy. While no obvious explanation exists
for this post hoc observation, exploration of gender
differences with PRP injection should be explored in
future studies.

Lateral epicondylar tendinopathy was evaluated in
most comparisons (12 of 18 groups) and was the most
responsive to PRP therapy (effect size=0.57). For
comparison, rotator cuff (three groups; effect
size=0.32), Achilles (two groups; effect size=0.22) and
patellar tendon (one group; effect size=!0.13)
pathology were less studied and had negligible to small
effect sizes. In agreement with our findings, others have
reported that PRP is particularly efficacious for lateral
epicondylar tendinopathy.37 40 While this meta-analysis
was underpowered to detect meaningful differences in
treatment effects among anatomical sites, it is plausible
that PRP efficacy may also be influenced by injection
site.

Figure 2 Forest plot of platelet-rich plasma (PRP) versus control on tendinopathy pain. Random effects meta-analysis using
the standard mean difference statistic for PRP versus control. A pooled estimate of overall standard mean difference (diamond)
and 95% CI (diamond width) summarises the effect size. Standard mean difference values of 0.2, 0.5, 0.8 and 1.0 are defined
as small, medium, large and very large effect sizes, respectively. Effects to the left of 0 indicate greater efficacy with control;
effects to the right of 0 indicate greater efficacy with PRP. When the horizontal bars of an individual study, or the pooled
diamond width, cross 0, the effect is not significantly different. Heterogeneity: I2=67%, p<0.001. SMD, standard mean
difference.

Figure 3 Funnel plot of standard mean difference in platelet-rich plasma efficacy across studies. Egger' s p value=0.66 for
publication bias. SMD, standard mean difference.
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LES RÉPARATIONS SOUS ARTHROSCOPIE 
DES RUPTURES DE LA COIFFE DES 
ROTATEURS ?



Technique avec une 
injection de Leuco- PRP

• Randelli (JSES 2011)
– 54 patients randomisés
– Récupération fonctionnelle 

plus rapide avec PRP
– Pas de différence 

fonctionnelle et cicatricielIe

Randelli P, Arrigoni P, Ragone V, Aliprandi A, Cabitza P. Platelet rich plasma in arthroscopic rotator cuff repair: a prospective RCT study, 2-year 
follow-up. J Shoulder Elbow Surg. 2011 Jun;20(4):518-28 
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Notre objectif sur des ruptures
« larges ou massives »

Étude de 2 cohortes identiques  (juin 2008 – juin 2010)

35 réparations avec injection de PRP (groupe PRP)

35 réparations sans injection (groupe contrôle)

Arthroscopy avril 2014
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Critères secondaires d’évaluation

• évolution fonctionnelle prospective
– avec le SST, 
– le score de Constant 
– et la mesure de la force

• Révision clinique
– 3/6/12 mois et à 2 ans



Conclusion de cette étude
• Aucune différence

– 64,5% de cicatrisation (groupe PRP) contre 60% (groupe témoin)

• Amélioration significative de la qualité de la cicatrisation
– Plus de cicatrisation anatomique (type 1)

– Rupture itérative plus petite (type 4 versus type 5) 

• Amélioration de la technique ?:
– 2è (ou plus) injection à 2 ou 3 semaines sous échographie

– Utilisation d’un Pure PRP
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Rotator cuff injuries are a common source of shoulder pathology and result in an important decrease in quality of patient life.
Given the frequency of these injuries, as well as the relatively poor result of surgical intervention, it is not surprising that new
and innovative strategies like tissue engineering have become more appealing. Tissue­ engineering strategies involve the use of
cells and/or bioactive factors to promote tendon regeneration via natural processes. The ability of numerous growth factors to
affect tendon healing has been extensively analyzed in vitro and in animal models, showing promising results. Platelet­ rich plasma
(PRP) is a whole blood fraction which contains several growth factors. Controlled clinical studies using different autologous PRP
formulations have provided controversial results. However, favourable structural healing rates have been observed for surgical
repair of small and medium rotator cuff tears. Cell­ based approaches have also been suggested to enhance tendon healing. Bone
marrow is a well known source of mesenchymal stem cells (MSCs). Recently, ex vivo human studies have isolated and cultured
distinct populations of MSCs from rotator cuff tendons, long head of the biceps tendon, subacromial bursa, and glenohumeral
synovia. Stem cells therapies represent a novel frontier in the management of rotator cuff disease that required further basic and
clinical research.

1. Introduction

Rotator cuff lesions represent the vast majority of shoulder
injuries in adult patients and are a common contributing
factor to shoulder pain and occupational disability.

The incidence of this condition is increasing along with
an aging population [1].Themanagement of rotator cuff tears
is complex and multifactorial. Operative treatment allows
primary repair to be performed either as an open or arthro­
scopic procedure.

Improvements in arthroscopic instrumentation and
suture anchor technology have allowed the development
of stronger constructs with multiple suture configurations,
allowing repair of large and massive tears through minimally
invasive means. However, although repair instrumentation
and techniques have improved, healing rates have not. A
high failure rate remains for large and massive rotator cuff
tears [2, 3].

A recent meta­ analysis has shown that the development
and introduction of novel surgical techniques are not related
to an improvement of clinical and anatomical results over the
investigated period (1980 ñ 2012) [4].

To enhance tendon tissue regeneration, new biologi­
cal solutions including growth factors, platelet­ rich plasma
(PRP), and stem cells are being investigated.

This reviewwill outline the current evidence for the novel
frontier in the management of rotator cuff disease including
growth factor and stem cell therapy.

2. Growth Factors

Growth factors are signal molecules involved in the control
of cell growth and differentiation and are active in different
phases of inflammation.They are produced by inflammatory
cells, platelets, and fibroblasts.
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L’arthrose 

Ma pratique et les résultats
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There was no statistical difference in the age of the
patients (P . .05). The percentage of men to women was
similar between the 2 groups (ACP group: 42% men vs
HA group: 47% men) with no statistically significant differ-
ence (P . .05). The distribution of gonarthrosis was also
similar between the groups (ACP group: 35% grade I,
40% grade II, 25% grade III vs HA group: 42% grade I,
37% grade II, 21% grade III) with no statistically signifi-
cant difference (P . .05). Demographic information is
reported in Table 1. Finally, there was no statistical differ-
ence in pretreatment WOMAC scores (P = .557).

At week 4, both groups showed a significant reduction
in the overall WOMAC score compared with baseline in
both groups (Figure 2). The mean WOMAC score was
49.6 (range, 5-80; SD, 617.7) in the ACP group versus
55.2 (range, 25-78; SD, 612.3) in the HA group. The differ-
ence recorded between the ACP and the HA groups was
statistically significant (P \ .001) at this time point.

At week 12, a reverse trend was observed, with a contin-
uous improvement in the patients treated with PRP and
a slight worsening in patients treated with HA, as seen
in Figure 3. The mean WOMAC score was 39.1 (range,
5-76; SD, 617.8) in the ACP group versus 57.0 (range,
32-78; SD, 611.7) in the HA group. The difference recorded
between the groups was statistically significant (P \ .001).

In both groups the score was significantly better than base-
line at week 12.

At week 24, the subjects treated with PRP showed a con-
tinuous improvement, whereas the subjects treated with
HA showed a sharp worsening, as seen in Figure 4. Four
subjects in the HA group regressed to their baseline
WOMAC scores. Although the mean WOMAC score was
36.5 in the ACP group (range, 5-76; SD, 617.9), it was
65.1 in the HA group (range, 41-82; SD, 610.6). The differ-
ence recorded between the groups was statistically signifi-
cant (P \ .001).

In both groups, the score was significantly better than
baseline at week 24.

In the ACP group, there were significant differences
between pretreatment and all follow-up time points (4
weeks P \ .001, 12 weeks P \ .001, and 24 weeks P \
.001). In addition, there were significant differences
between 4 and 12 weeks (P \ .001) and between 4 and
24 weeks (P \ .001). There was no difference between 12
and 24 weeks (P = .007).

TABLE 1
Demographic Informationa

ACP Group HA Group

Average age (SD), y 66.5 (11.3) 66.2 (10.6)
Male patients, No. (%) 25 (42) 28 (47)
Female patients, No. (%) 35 (58) 32 (53)
Left knee, No. 17 12
Right knee, No. 43 48
Gonarthrosis, No. (%)

Grade I 21 (35) 25 (42)
Grade II 24 (40) 22 (37)
Grade III 15 (25) 13 (21)

aACP, autologous conditioned plasma; HA, hyaluronic acid; SD,
standard deviation.

Pretreatment
4 wks 
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Pos!reatment 24 wks 
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Figure 2. Mean Western Ontario and McMaster (WOMAC)
scores for the autologous conditioned plasma (ACP) group
in relation to degree of gonarthrosis.
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Figure 3. Mean Western Ontario and McMaster (WOMAC)
scores for the hyaluronic acid (HA) group in relation to degree
of gonarthrosis.
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Figure 4. Mean Western Ontario and McMaster (WOMAC)
scores for the autologous conditioned plasma (ACP) and
hyaluronic acid (HA) groups.
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Adverse events
A total of 10 studies [9ñ 11, 13 ñ 15, 17, 32, 34, 35] re-
corded adverse events. Excluding the study by Filardo et
al. [17], which reported adverse events in a different
form, there was no statistically significant difference in
the number of patients with adverse events between PRP
and HA among the rest 9 studies (RR, 1.40 [95% CI,
0.80 to 2.45], I2 = 59%, p = 0.24) (Fig. 6). All adverse
events were non-specific, the symptoms including pain,
stiffness, syncope, dizziness, headache, nausea, gastritis,
sweating, and tachycardia. No severe complications were
recorded and all the events were self-resolved in days.

Discussion
This systematic review included 14 RCTs and assessed
the temporal effect of PRP on knee pain and physical
function in the treatment of knee OA compared with
other intra-articular injections, including saline, HA,
ozone, and corticosteroids. Data synthesis consistently
showed intra-articular PRP injections significantly
reduced knee pain, improved physical function, and total
WOMAC scores compared with control. Such superiority

was observed at 3, 6, and 12 months after treatment.
However, the risk of adverse events in PRP-treated partici-
pants was not significantly increased in comparison with
other intra-articular injections.
Although previous systematic reviews concluded that

PRP was an effective and safe alternative to treat knee
OA, such conclusion was reached on the basis of less
than 9 RCTs [18 ñ 28], and thus the temporal effect of
PRP injections on knee pain and physical function was
not fully investigated. Chang et al. calculated the effect
size of PRP treatment from different outcome measure-
ments at 2, 6, and 12 follow-up, but half of the 16 studies
included for analysis were case series, and 5 were RCTs
[19]. Another systematic review pooled 6 RCTs and found
that PRP obtained significantly better WOMAC total
scores than HA from 3 to 12 months post-injection, how-
ever, only 2 studies reported WOMAC scores at 3 months
and another 2 at 12 months [22]. Laudy et al. specifically
evaluated the effect of PRP injections on knee pain and
physical function at 6 and 12 months post-treatment [21].
Nonetheless, most comparisons included only 1 or 2
studies due to the small number of RCTs pooled for

Fig. 3 Forest plots investigating the effect of PRP on WOMAC pain subscores at 3, 6 and 12 months compared with control. (IV, inverse variance;
M-H, Mantel-Haenszel; CI, confidence interval)
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