Current evidence and indications
for prolotherapy with PRP
in chronic musculoskeletal conditis
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Prolotherapy

® «Proliferation therapy»,; «regenerative injectio
therapy»; «proliferative injection awerapy»
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PRP

® = Platelet-Rich Plasma \

7> w;;_‘;'g;PIateIets > roles In ¢ Inflam
. immunity modulatlon L_ torativey properties

Liberation of cytokines and growth factors
(VEGF, PDGF TGF-B, IGF-1, HGF)




PLASMA - 557 of Tofal Blood Valume
/ 91% Water
/7% Blood Proteirs (fibrinogen, albumin, dobuling

2% Nutients [amino aads, sugars, lipids)
Homones (eythropaieting insulin, etc.)
Electraolytes [sodium potassium caldum, etc.)

CELLULAR COMPONENTS - 457 of Total Blood Volume

White Blood Cells (7000-9000 per mm® of blood
Platelets (250,000 permm = of blood

Red Blood Cells (RBCs)

About 5,000,000 per my® of blood




PRP

® Different techniques = different PRP =

4

R ‘ '
® variations of platelet concentration

® presence or not of red and white cells




PRP

Volume PRP (mL)

& & £ O ) & €. -O)
D O B 83 £ O L €
o @O N O UV ST M N o™~

(1M/:01 X) asenanbejd uonenualuo)

Volume obtenu (mL)

kb
—
]
-
o
«
X
W
o8}
A
-
L
—
o
B
o
(e

Kaux et al, Pathol Biol 201 |



PRP

® Activation by thrombine, CaCl, or collagene
in situ = degranulation = Ilberatlon fGF

-

e Not really prolotherapy ,,\ .
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PRP

® No general agreement

S \
® Controversed in litterature

® Very popular in sport
nthexdoping list of the







PRP & tendons

Tendons = small metabolic index

GF = tenocyte proliferation, collagen synthesis
stlmulatlon of anglogene5|s analge5|c propertles (Anitu

" stimula

regeneration QI
The application of mechanical loads is'i
obtain an optimal tissue quality (virchenko et al, Acta Orthop 2006
Kaux et al, | Orthop Res 201 2)




PRP & tendinopathies

® Tendinopathies chronic (more than 3 months)

e |nitiate an acute inflammatory reaction that
— mckly move on to the prohferatlve phase

0 NOT be used for : ac : end\|t|s no

tenosynovitis e /

- : .
s ‘ o - — g

 ————

® No side effect described






PRP & tendinopathies

® Lateral epicondylitis

® PRP (i5) vs local anesthetic infiltration (5) +
eccentnc program (8 weeks) => s:gmfcant 3
pel’d i )'e 3 | ra et al, Aijpo\rtsMed

® RCT (51 PRP vs 49 cortic\}er 'ldmf‘ [tration) =>

significant decrease of pain and al?c}-j
functional score after | and 2 years for PRP

grOUP (Peerbooms et al, Am | Sports Med 2010; Gosens et al, Am | Sports Med 201 |)




PRP & tendinopathies

® Lateral epicondylitis

® RCT (150 patients, blood vs PRP) => similar
improvement of algo-functionalscores after%
\-a..,,.months (Creaney et al, Br | SportsMedZOII) 4

e RCT (28 patients, blood vs PRP, Und
guidance) => PRP bette\;ki:_'e short te/rm (6
weeks) ; NO significant dlfferenceﬁn
longer term (3 and 6 months), but symtom
improvement PRP>blood (thanassas et al, Am J sports med 201 1)







PRP & tendinopathies

® Rotator cuff tendinopathies

e Observational series (17) PRP infiltration under
US guidance => favorable progression (rey,j/
Traumato Sport 2009) (o
. —r T — . e y \ : ¢ V>
Case repor MI\e\iv?lutlcm of.a 44 yo
woman suffering from calcific _,t/en_dehy of

shoulder after 3 infiltratiohs of PRP an ﬁp/rotocol
of rehabilitation (seijas, ] Orthop Surg 2012) \w

® after | year, she was still pain-free and regained
full range of motion



PRP & tendinopathies

® Rotator cuff tendinopathies

® Long term observations of arthroscopic
_rotator cuff suture with adjunction of PRP
—> lessTpaimsinstheéxfirst month but no MRI
difference (randelii et alyisabi Rehab:lzooM/ der Elbow

Surg 201 |; Maniscalco et al, Acta B:ome}‘.ZOOB) — R

® No positive effect of applying PRP uring

cuff suturing compared to a control group
(Castricini et al, Am | Sports Med 201 |; Rodeo et al, Am | Sports Med 2012)



Patellar tendin



PRP & tendinopathies

® Patellar tendinopathies

® Prospective 4-month follow up 8 high-level
athletes = PRP infiltration under US = significant
improvements in algo-functional scores an_éi]
“mwMRILt return to sports after |2 weeks voipi ég

Medicina Dello Sport S L
[ ] (] @ \’\ >
® 20 athletes = 3 injections of PRP => re

competition at their former level (ken

urn to

e -‘a', njury {009)

® |mportance of complementing the PRP injection
with a mechanical stimulus



PRP & tendinopathies

® Patellar tendinopathies

® |5 athletes (refractory for 2 years) vs ‘“‘control”
population (moderate tendinopathy for 6 months),

—> 3 injections of PRP = at 6. months no
® patients with refre try p\tea
with less severe pathology w

~—esignif] cant difference ilardo e alInt 0rihop 2010 *
— ‘
tendinopathy evolve s favorab #"-‘\ se
® Case report athlete (9 months) under US guidance
(Brown et al, PM R 2010)




PRP & tendinopathies

® Patellar tendinopathies

o A prospective StUdy 14 patients (corticoids or
ethoxysclerol and/or surgery) VS 22 patients => |
_eccentric rehabilitation, stretching, and &

eccentric Work following PRP injection. Aft
x o —\ /
weeks, sports or recreational

nal.activiti D,
improvements more pronounced inf 'atie/nts
who did not receive treatment prior to

PRP infiltration (Gosens et al. Int Orthop 2012)



PRP & tendinopathies

® Patellar tendinopathies

® Prospective study 20 patients => PRP
infiltration without local anesthesia => after 6 A
weeks improvement algo-functional scores

“mand reduced pain during physical tests (wuthmf
r ement)\” contl ued for 3

significant performance im

Mo nth S (Kaux, submitted)

® RCT — PRP improves wound healing at the
: : .
donor site during surgery for the anterior cruciate
Iigament Of the knee (de Almeida et al, Am ] Sports Med 2012)






PRP & tendinopathies

® Achilles tendinopathies

® Series of |4 patients (without eontrols) => "
e PRP infiltration and eccentric work =
dmm improvement)
algo-functional s scoresand echc /
Doppler images after 18 months (@aweds

et al, Int | Sports Med 2010) \’



PRP & tendinopathies

® Achilles tendinopathies

© RCT PRP vs isotonic saline (n=54) + eccentric activities for 3 months
—> after 24 weeks algo-functional scores, patient satisfaction, and return to
sports activities significantly improved in both groups = idem after |
year + no US differences (de Vos et al, JAMA 2010 & Br | Sport\sWed 201 /; de Jonge et al, Br | Sports Med 2010)

e aLritics:

® noO eccentric trea

® injection could cause local bleeding - ‘
T . .. S - N
® change in pressure-volume related to the presence of saline

solution

® relatively invasive for a control group,

® PRP quality may not have been optimal

(Creaney, JAMA 2010; McCormack, Clin | Sport Med 2010; Rabago et al, JAMA 2010)



PRP & tendinopathies

® Achilles tendinopathies

™\

— % -year Iongltudlnal follow-up of |10






PRP & plantar fasciitis

® |rritation of the fascia sheathing the
tendons responsible for maintaining the

cture
anNt are .

® Not a real tendon s

e Symptoms and treatm
similar



PRP & plantar fasciitis

® Prospective study 25 patients followed for 10
months=> PRP — 88% improvement of pain
and favorable functional progression (60%).
favorable US changes ragab et s, Arch Orthop Trauma surg 2012

’d

% PRP-vs coft:costero:
infiltration => no difference .at k. eeMI/é

month S (Aksahin et al, Arch Orthop Trauma .

® A multicenter RCT is in ProcCeESS (Peerbooms et aI,MC
Musculoskelet Disord 2010)



PRP & osteo



PRP & osteoarthritis

® Degenerative phenomenon of the
cartilage with complex, multifactorial
pathophysiology }

alingwvery poor

® Multitude of conservatives="

e /
pharmacological treatments (palliative rathe

than curative)




PRP & osteoarthritis

® 3 PRP injections vs hyaluronic acid (30 gonarthrosis)
—> at 5 weeks significant improvement in pain

and algo-functional questionnaires with PRP (sanchez
et al, Clin Exp Rheumatol 2008) :

®mbifferent prospective studies 3 PRP injections vs*
hyaluronic acid in moderate cases of go arthrosis

=> significant improvem%n‘ts inpain-and go/-
functional scores after a‘foTIo%v‘;up ﬁerig%\o?/ up to |

YE€ar (sampson et al, Am | Phys Med Rehabil 2010; Spakova et al, Am | Phys Med ReMiI 2012;

Wang-Saegusa et al, Acta Orthop Trauma Surg 201 |; Kon et al, Knee Surg Sports Traumatol Arthsosc
2010; Filardo et al, Knee Surg Sports Traumatol Arthsosc 201 [; Kon et al; Arthroscopy 201 1)




PRP & osteoarthritis

e Cohort study (144 patients) 2 different PRP
preparations for gonarthrosis —> significant
clinical improvement compared to baselinefin

both groOupsS (Filardo et al, Knee Surg Sports Traumatol Arthsosc 201 1)

— ‘

| technique initia
swelling

.
.
. ) 1

® best results were observed in youngerf atients
with a low degree of cartilage damage



PRP & osteoarthritis

® Written debate knee arthroplasty vs PRP
injection (gonarthrosis) => 2 options seem
reasonable in a 60-year-old patient with
moderate symptoms who wishes to contlnue

\Sk mg (Klatt et al, PM R 201 /)

® because PRP mf'ltr\ jon therapy |s\less 'o{tly,

less invasive, and less rﬁgyfta m Y
arthroplasty = first line treatment

e dissatisfaction regarding pain control and
improved knee function => arthroplasty



PRP & osteoarthritis

® Cohort study (6-month follow up) of 40 patients
with severe hip osteoarthritis —> /,

__significant improvements in pain and algo
mzscoresﬁte three m]ectlons of
012)

PRP under US gu nce (Sanchezet aI Rhe

® Absence of side effects associatec wnth this
treatment






PRP & nonunion

'Y

® A fracture will normally fuse

.
_® = nponunion = the absence of fusion betwgw
- bone | *

® This produces pain and abnormal movements
of varying degrees. <X



PRP & nonunion

® Percutaneous PRP injection under
fluoroscopic guidance —> unclear and

controversial (Seijas et al, Acta Orthop Belg 20I0 Mariconda et al,
~ﬁm-;.....(lr.tboTrauma 2008)

® This technlque coulc rodu@e\enc ur' oj

results and provide a.)éss
——————

alternative to open bone-grafting tech
(Bielecki et al, Eur Surg Res 2008)
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Side effects

® No side effect reported x

)
o Tl
i
Lt
2%
s .
o
.,
Y
> o 0
A
N ' A
D Y o
. » o e
X N 1
N ) »
\ .
N
L
s
Lre
[
-

_giw?f | "“°mmacbma
pendant diabetes pz ient (NAD.?)

submlttecb N =

>



\.

Conclusion'. |



Conclusion

® PRP = growth factors \
® FEasy to prepare, relatively Iow cost and

Invasiveness
: . . . \\
®>New therapeutic option => chronic \

~ tendinopathies, plantarfasciitis; osteoarthriti

2 o i 2N
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® Currently little tangible clinical ey dences

® RCT with appropriate placebo group are needed



Thank you for your attention !
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http://hdl.handle.net/2268/129520
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