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E BASIC PRINCIPLE AND CORE SET
Combination of treatment modaliti es, in dud ing non- pharmacological and pharmacological
therapies is strongly recom mended
E " Core set - Information /Education )
- Weight loss if overweight
E . - Exerdse program (aerobic strengthening) )
g~
@ STEP 1: Background treatment
if sztomatic Referral to physical therapist for:
cont::l lalignment
A (Paracetamolon a regular basis) h o i )
OR
« Chronic SYSADOA: prescription glucosam ine
sulfate and for d\or‘\)droiﬁnpguifage +as * Knee braces
" needed paracetamol ) - (Insoles)

v '

if still symptomatic ADD

‘ if symptomatic Abim(m atanytime
- Topical NSAIDs (v Walking aids b
(OR) v'  Thermal agents
« (Topical capsaicin) v" Manualtherapy
v"  Patellar taping
v" Chinese acupuncture
v TENS
. a .

X 4
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« Intermittent or continuous (longer cycles) oral NSAIDs

<

)

NORMALGI RIX

- Non selective NSAD
with PRI

- Con2 selective NSAID

(conzider PPI)

- Coe 2 selective NSAID
with PRI

Vil i i BB R e
TWith yon‘:enirmmagedo e¢/min; caution in other cases

g, - Intraarticular hyaluronate
« Intraarticular corticosteroids
; « Short-term weak oploids
Lo - Duloxetine




BASIC PRINCIPLE AND CORE SET STEP 2: Advanced pharmacological management in the persistent symptomatic patient
Sombtnaon o trestment madel S, cad o e hersmaceiopicsd md Phermacologicst ot o Seonesy S ppAomstic
Gore set - Information,/Education
~Weight loss if overweight
~Exerdse program (acrobic, strengthening)
STEP 1: Background treatment - - . .
wahert .

anrtnmaik Referral to physical therapist for:

[ needed
'  (Paracetamol on a regular basis) {tocontrol malalignment)
o : T S oo e 30 i cotion s other cnes

- o A: prescription gucosamine
slfae and/or chondrith sufate  as
amol

if still symptomatic ADD
‘ - Intraarticular hyaluronate
- Intraarticular corticosteroids
‘Walking aids
Therma agents %
Manual therapy STEP 3: Last pharmacological attempts
ate

lar taping. +

P
Chinese acupuncture.
NS - Short-term weak opioids
- Duloxetine

« Total joint replacement
« (Unicompartmental knee replacement)

« Oploid analgesics

2! de Li
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Regenerative biological treatment

v

Augmenting body’s physiology

¢ Prolotherapy °
e Platelet-Rich PIasma (PRP)

@J" e Stem cells
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Irritating agent (dextrose, zinc sulfate, phenol...)

JL

Pathologic tissue

v

Healing response
(collagen synthesis, chemoneuromodulation)

Mechanism ????
Triggering inflammatory cascade

YGooris”

¥ iU ee vieee  Effective on pain (few quality trials !11)
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e Popular in sport
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10ml |
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"™ - Qﬂw 15 d/_) 45% cellular 4% platelets
00

QO L s o elements 1% WC
e . ' & \55% plasma
/45% cellular - >95% plaquettes
elements 4 <4%RC

<1% WC
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Microtubules (coupe transversale)

—=Systéme membranaire connecté 3 la surface

-t —==— Granules alpha
.\, Grains de glycogéne
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 PDGEF : stimulation production other GF

 TGF-B : cells proliferation and migration, collagen synthesis

* FGF : angiogenesis, cells proliferation and migration

 VEGF : angiogenesis

* HGF : cells proliferation and migration, angiogenesis

e IGF-1: cells proliferation and migration, collagen and ECM
synthesis
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Tissue injury g

""\’.".

' Healed tissue E

K IO

== Coagulation Cascade '
Remodelling E

1 2 ‘.,.;

POGF=> |nflammation: '-;

.~ -macrophage :

; >activation

TGF-pmmmsslp  -neutrophil §

s o | b
f . E PDGF, TGF-[} ee————— P

Epithelization E h EGF T

7)
Wound :: 4__ Tissue granulation, | P R— . g |
Contraction | ~ Collagen synthesis | - Fibroblast Activity J

v P>y T
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Pathologie Biologie 59 (2011) 157-160

-
PATHOLOGIE —=‘ 1000

I 7
IOLOGIE -
S 900 - - u 6
x 800 <
@ 700 > -5 9
S 600 - -4§
V
Y 500 Py s
g a0 ° ¥ 133
6300~~ O zg
s 200 - - A
g 197 i
§ 0 0
Q¢ g . o
N < 0
i & & & g
¥ <& &
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* Plaquettes (X10%/ul) = Volumeobtenu (mL)
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Efficacy of platelet-rich plasma injections
in osteoarthritis of the knee: a systematic review

and meta-analysis
Augustinus B M Laudy, '? Eric W P Bakker,” Mark Rekers,®> Maarten H Moen®>

BJSM

The Journal of Sport
& Exercise Medicine
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Efficacy of platelet-rich plasma injections
iin osteoarthritis of the knee: a systematic review
and meta-analysis

M Augustinus B M Laudy, "2 Eric W P Bakker,” Mark Rekers,> Maarten H Moen*>
=BJSM

The Journal of Sport
& Exercise Medicine

Single PRP Sdine Iean Difference ean Difference

Studyor Subgroup  Mean  SD Total kkan  SD Total Weight IV, Fixed, 95% C| IV, Fixed, 6% CI

1.3.16 months post injpction
/ Patel 2013 216 1543 52 461 0745 46 1000% -245F292,-1.98] !

Subtotal (33% CI) 52 45 100.0% -245 [2.92,-1.98)

Heterogeneity: Not applicable

Test for overall effect: Z= 10.19 (P < 0.00001)

A0 -5 0 5 10

4 Favours [Single PRP] Favours [Saline]

Test forsubqroup differences: Not applicable

\ \
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de Llége Single PRP Sdine Mean Difference Iezn Difference
Studyor Subaroup  Mean  SD Total kean  SD Total Weiaht 1V, Fixed, 95% C| IV, Fixed, 8% C|
1.3.16 months post injzction

Efficacy of platelet-rich plasma injections ey LT 5% B 4S1075 @ N0 245020213 !
iin osteoarthritis of the knee: a systematic review A ' o

and meta-analysis Test for overall effect: 2= 10.19 (P < 0.00001)

Augustinus B M Laudy, " Eric W P Bakker,” Mark Rekers,> Maarten H Moen*> e :5 z : =
é\'\ | -~ o Test for subaroup differences: Not applicable Favours {Single PRP)  Favours [Saline)
25BJSM

The Journal of Sport

& Exercise Medicine

Single PRP Saline Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight NI-H, Fixed, 95% CI W-H, Fixed, 95% CI
1.9.1 6 months postinjection
Patel 2013 19 26 2 23 1000% 840[219,3224]
Subtotal (95% CI) 26 23 100.0%  8.40[2.19, 32.24]
Total events 19 2

Heterogeneity. Not applicable
v Test for overall effect: Z=3.10 (P = 0.002)

001 01 1 10 100
Favours [Saline] Favours [Single PRP]

Test for subaroup differences: Not applicable

Goorts®

CHU de Liege
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Efficacy of platelet-rich plasma injections
in osteoarthritis of the knee: a systematic review
and meta-analysis

Augustinus B M Laudy,"? Eric W P Bakker,2 Mark Rekers,® Maarten H Moen*>
-

Cartilage

PRP HA Risk Ratio Risk Ratio
Study or Subgroup  Eveits Total Events Total Weiglt NLH, Fixed, 95% CI IMLH, Fixed, 95% CI
2.2.1 6 months post injection
Sénchez 2012 34 89 21 87 809%  1.58[1.00,250] L}
Vaquerizo 2013 26 48 5 48 191% 520[218,1241] — "
Subtotal (95% CI) 137 135 100.0%  2.27[1.53,3.38] &
Total events 60 26

Heterogeneity. Chi* =5.89,df= 1 (P = 0.02); I?=83%
Test for overall effect: Z=4.05 (P <0.0001)

2.2.2 12 months post injection

Vaquerizo 2013 15 48 1 42 100.0%
Subtotal (95% CI) 48 42 100.0%
Total events 15 1

Heterogeneity. Not applicable
Test for overall effect: Z=255 (P =0.01)

1313[1.81,95.20]
13.13 [1.81, 95.20]

L Test for subgroup differences Chi*=289.df=1(P = 0.09).1*°=65.4%

-

001 01 1 10 100
Favours [HA] Favours|[PRP]



PRP HA Std Mean Difference Std Mean Difference

Stikly or Subgrowp  hean  SD Total Mean SD Total Weiglt 1V, Fixed, 95% CI IV, Fixed, 95% CI
< 2.1.11 month post injection
Cerza 2012 496 177 60 552 123 ) 1000%  0.37[0.73,90.00] ’
; Subtotal (95% CI) 60 60 100.0%  -0.37 [-0.73, -0.00]
Efficacy o Heterogeneity. Not applicable

in osteoar

and meta.  rest for overall effect: 7=1.98 (P = 0.05)

posnes M 2.7.2 3 months post injection

Cerza 2012 31178 60 & 17 @ 72%  -118[157,079 |
Li Ming 2011 133 94 15 138 47 15 28% -007[-0.78, 0.65] T
Subtotal (95% CI) [4] 75 100.0%  -0.93 [-1.27,-0.59] ¢

Heterogeneity. Chi*=7.20, df= 1 (P = 0.007} I*= 86%
Test for overall effect: Z=5.32 (P < 0.00001)

. 2.1.36 monthspost injection

Cerza 2012 365 179 60 651 106 60 22%  -193[237,-150] o
Li Ming 2011 107 99 15 206 83 15 71%  -1.05[1.83,026] =
Sénchez 2012 74 27 89 783 481 7 48.3% -0.09[-0.33,0.20] [l
Vaquenzo 2013 272 151 48 504 232 48 24%  -1.18[161,0.74) -
Subtotal (95% Cl) 212 210 100.0%  -0.81[-1.02, -0.61] {

Heterogeneity. Chi?=51.09, df = 3 (P < 0.00001); I*=94%
Test for overall effect: Z=7.75 (P < 0.00001)

2.7.412 moiths post injection

Vaquerizo 2013 308 155 48 542 192 42 1000%  -1.34[1.80,-0.88] ’
Subtotal (95% CI) 48 2 100.0%  -1.34[-1.80, -0.88]
Heterogeneity. Not applicable

Test for overall effect: Z=5.71 (P < 0.00001)

40 5 0 5 10
Favours[PRP] Favours[HA)

Test for subaroup differences: Chi* =11.37.df=3 (P = 0.010), 1?=73.6%
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Platelet-rich plasma in the conservative
treatment of painful tendinopathy: a systematic
review and meta-analysis of controlled studies

I. Andia®, P. M. Latorre*, M. C. Gomez*, N. Burgos-Alonso?,
M. Abate$, and N. Maffullit*-*

BRITISH MEDICAL BULLETIN

¥ CHU de Liege
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Platelet-rich plasma in the conservative
treatment of painful tendinopathy: a systematic
review and meta-analysis of controlled studies

I. Andia®, P. M. Latorre*, M. C. Gomez*, N. Burgos-Alonso*,
M. Abate?, and N. Maffullitt-*

Anatomscal
Ref Region
Basal
Fiardo 2010 Patellar Tendon
Peerbooms 2010 Elbow
Thanasas 2011 Ebow
Omar 2012 Elbow
Rha 2012 Shoulder
Vetrano 2013 Patellar Tendon
Dragoo 2014 Patellar Tendon
Raessadat 2014 Elbow
Kesikburun 2014 Shoulder
Subtotal (l-squared = 58%, p = 0.388)
1 Month
Peerbooms 2010 Elbow
Thanasas 2011 Elbow
Omar 2012 Ebow
Kesikborun 2014 Shoulder
Raeissadat 2014 Elbow
Subtotal (I-squared = 84.8%, p = 0.023)
2 Months
Peerbooms 2010 Elbow
Vetrano 2013 Pateliar Tendon
Raeissadat 2014 Elbow
Subtotal (l-squared = 19.3%, p = 0.290)
3 Months
Peerbooms 2010 Elbow
Thanasas 2011 Elbow
Rha 2012 Shoulder
Kesikburun 2014 Shoulder
Dragoo 2014 Patellar Tendon
Subtotal (I-squared = 0.0%, p = 0.974)
6 Months
Fiardo 2010 Patellar Tendon
Peerbooms 2010 Elbow
Thanasas 2011 Elbow
Rha 2012 Shoulder
Vetrano 2013 Patellar Tendon
Kesikburun 2014 Shoulder
Raeissadat 2014 Elbow
Dragoo 2014 Patelar Tendon
Subtotal (I-squared = 88.2%. p = 0.000)
>. 1 year
Peerbooms 2010 Elbow
Vetrano 2013 Patedar Tendon
Raeissadat 2014 Elbow
Kesikburun

NOTE: Weights are from random effects analysis

-4 .60
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Strong evidence against platelet-rich plasma
injections for chronic lateral epicondylar
tendinopathy: a systematic review

Robert-Jan de Vos,'%3 Johann Windt,* Adam Weir'

British Journal of

Sports Medicine
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de Liege Background Chronic lateral epicondylar tendinopathy
. . . . fr . thl ' d | Ie ) Ch la PRP) -
Strong evidence against platelet-rich plasma cenguses naesngh n it wament.

Objective To systematically review the literature on the

H injections for chronic lateral epicondylar efitacy of PRP injectons for chronic lateral epicondyar

" . - : tendinopathy.
tendinopathy: a systematic review Methods The databases of PubMed, EMBASE,
2 123 . .4 . 4 CINAHL, Medline OvidSP, Scopus, Google Scholar, Web
Robert-Jan de Vos, '~ Johann Windt,” Adam Weir of Science and Cochrane Library were searched in

October 2013. Inclusion criteria were a dlinical diagnosis
of chronic lateral epicondylar tendinopathy, a

. eas randomised controlled trial, an intervention with a PRP
British Journal of injection and the outcome measures described in terms
S 0O rts M ed i Ci ne of pain and/or function. One author screened the search
p resufts and two authors independently assessed the
study quality using the Physiotherapy Evidence Database
(PEDro) score. A study was considered to be of high
quality if its PEDro score was >6. A best evidence
synthesis was used to identify the level of evidence.
Results 6 studies were included, of which four were
considered to be of high quality. Three high-quality
studies (75%) and two low-quality studies showed no
significant benefit at the final follow-up measurement or
predefined primary outcome score when compared with
a control group. One high-quality study (25%) showed a
beneficial effect of a PRP injection when compared with
a corticosteroid injection (corticosteroid injections are
harmful in tendinopathy). Based on the best evidence
synthesis, there is strong evidence that PRP injections
are not efficacious in chronic lateral epicondylar
tendinopathy.
Conclusions There is strong evidence that PRP
injections are not efficacious in the management of
chronic lateral elbow tendinopathy.
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e Autologous

e Antibacterial effect

¢ No anesthetics
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e Autologous

e Antibacterial effect

e No anesthetics
e No NSAIDs

e US guidance
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e After painful period —> sub-maximum
eccentric rehabilitation + stretching

e Best results if rehabilitation protocol
e Eccentric > concentric (kauw20s3)

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

e Best results if rehabilitation protocol
e Eccentric > concentric aumx2013)
e Reathletisation

e Orthoses or strapping (?)

W CHU de Lieége
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Using platelet-rich plasma to treat jumper’s knees: Exploring the
aeffect of a second closely-timed infiltration

J.F. Kaux®*, ].L. Croisier®, B. Forthomme?", C. Le Goff*, F. Buhler®, B. Savanier®, S. Delcour®,
A. Gothot*, .M. Crielaard*

i Verve
Schencelwect

Journal of
Science and Medicine
In Sport

¥ CHU de Liege
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Using platelet-rich plasma to treat jumper’s knees: Exploring the
effect of a second closely-timed infiltration

J.F. Kaux®*, ].L. Croisier®, B. Forthomme?®, C. Le Goff<, F. Buhler®, B. Savanier®, S. Delcour®,
A. Gothot*, ].M. Crielaard®

Journal of
Science and Medicine

®
\
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Second infiltration ?
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THE MESENGENIC PROCESS
Mesenchymal Stem Cell (MSC) '
MSC Proliferation (Pericyte)
Proliferation @ . — -
Osteogenesis Chondrogenesis Myogfneais M}ows\h'oml-::::ong:::'::h ﬂAdipogenesis Other
“Commitment” @ @ @ @ @ .
\ 4
Transitory Transitory Trailtory Transltory preadlpocvte

Osteoblast Chondrocyte Myoblast Stromal Cell broblast ‘
Lineage \ 4
Progression @

o'hib'm o ;o - Myoblast Fusion early adlpocyte *
l Unique l
Micro-niche
o — J %ﬁ
Nyt sg::::' Flbrz;ast <‘ Adlpocyte g:h"::'c::::
BONE  CARTILAGE MUSCLE MARROW  ENDON/ ADIPOSE  CONNECTIVE

LIGAMENT TISSUE TISSUE

Bone Marrow/Periosteum

Mesenchymal Tissue
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¢ The most recent biological treatment
WY e Multipotent stromal cells

S
THE MESENGENIC PROCESS
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¢ The most recent biological treatment
Y e Multipotent stromal cells

S
THE MESENGENIC PROCESS

Mesenchymal Stem Cell (MSC) "
(Pericyte) >

Marrow Strom

amentogenesis

Unigqt

Cells Fibroblast Adipocyte Other Cells
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e Literature stem cells therapies for orthopaedic
conditions:
e basic science
e animal studies
® case reports
® case series
e cohort studies
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Mesenchymal

Ca rtilage stem cells

lesion of medial
femoral condyle

Decrease pain,
increase range of
motion
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Repair 20 X 30 mm
lesion of medial
femoral condyle

Smooth tissue

Decrease pain,
increase range of
motion

Filling the defect on
imaging (minor flaw
still detectable)
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Mesenchymal

Ca rtilage stem cells

Repair 20 X 30 mm
lesion of medial
femoral condyle

Smooth tissue

: Layers of fibrous
Decrease pain,

i crease range of Filling the defect on tissue, hyaline-like
" 5 imaging (minor flaw cartilage, chondral
motion still detectable) bone
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e Epicondylitis - Achilles tendinopathies
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e Epicondylitis - Achilles tendinopathies
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e Safety of using allogenic stem cells

e 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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Thank you...

Questions ?

Lien ORBI : http://hdl.handle.net/2268/195257
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