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PRP NEDIR?

o PRP ( Platelet Rich Plasma), kanin santrifuj
edilerek trombositlerin ayristirilmasi ve plasma
1cinde yogunlastirilmasidir.

=

—

Plazma (% 55) ——

Akyuvarlar ve

Onarici Hicreler (% 1) i J
Alyuvarlar (%44)




KAN

o Plazma, Kirmizi1 kan hiicreler: % 93 (RBC), Beyaz
kan hiticreleri %1 (WBC), ve Trombositler %6

o PRP yarar saglamak icin
o RBC %5, Trombosit %94

Plazma (% 55) ——
Akyuvarlarve
Onarnici Hicreler (% 1) |
Alyuvarlar (%44)




Sar1 renkli, kanin s1vi kismi

Kanin %55 | 2
%92 su }\!:
Proteinler (albuminler, globulinler, ve
fibrinojen),glukoz, pihtilasma faktorleri,

elektrolitler (Na*, Ca?*, Mg?*, HCO, CI"),

hormonlar

PLAZMA o IQ



PLAZMA AGIRLIKLI, BUFFY-COATED

TH %!i

Plazma (% 55)

Akyuvarlar ve
Onanci Hacreler (% 1)

Alyuvariar (%44)

Buffy coat agirlikli sistemlerde
trombosit orani yliksek,daha
fazla kan aliniyor ancak WBC
var

Plazma agirlikli, daha az kan

aliniyor,trombosit 2-3 kat1
gecmiyor;WBC yok




TROMBOSITLER

o Caplar1 2-4 pm arasinda

o Cok sayida graniil ihtiva eden renksiz ufak
hiicrelerdir

» Delta granitlleri: 250-300 nm ADP, ATP, kalsiyvum

1yonlari, pirofosfat ve serotonin

» Alfa graniilleri:300-500 nm fibrinojen, faktor V ve
XIII, vitronektin, trombospondin, platelet factor 4,
transforming growth factor-81, platelet-derived
ogrowth factor, fibronectin, B-thromboglobulin, vWF,



http://tr.wikipedia.org/wiki/Nm
http://tr.wikipedia.org/wiki/Adenozin_trifosfat
http://tr.wikipedia.org/wiki/Kalsiyum
http://tr.wikipedia.org/w/index.php?title=Pirofosfat&action=edit&redlink=1
http://tr.wikipedia.org/wiki/Serotonin
http://tr.wikipedia.org/wiki/Nm
http://tr.wikipedia.org/wiki/Fibrinojen
http://tr.wikipedia.org/w/index.php?title=Fakt%C3%B6r_V&action=edit&redlink=1
http://tr.wikipedia.org/w/index.php?title=Vitronektin&action=edit&redlink=1
http://tr.wikipedia.org/w/index.php?title=Trombospondin&action=edit&redlink=1
http://en.wikipedia.org/wiki/Platelet_factor_4
http://en.wikipedia.org/wiki/TGF_beta_1
http://en.wikipedia.org/wiki/TGF_beta_1
http://en.wikipedia.org/wiki/TGF_beta_1
http://en.wikipedia.org/wiki/Platelet-derived_growth_factor
http://en.wikipedia.org/wiki/Platelet-derived_growth_factor
http://en.wikipedia.org/wiki/Platelet-derived_growth_factor
http://en.wikipedia.org/wiki/Platelet-derived_growth_factor
http://en.wikipedia.org/wiki/Fibronectin
http://en.wikipedia.org/wiki/B-thromboglobulin
http://en.wikipedia.org/wiki/B-thromboglobulin
http://en.wikipedia.org/wiki/B-thromboglobulin
http://en.wikipedia.org/wiki/Von_Willebrand_factor

PDGF
IGF-1
-Granules

‘TGF-B

VEGF



AKTIVE EDICILER

o Kollajen, ozellikle von Willebrand faktori i1le beraber

o Trombin

o Tromboksan AZ
o ADP
o Konvulksin

Inhibitorler
o Prostasiklin PGI2
o Nitrik oksit



http://tr.wikipedia.org/wiki/Kollajen
http://tr.wikipedia.org/w/index.php?title=Von_Willebrand_fakt%C3%B6r%C3%BC&action=edit&redlink=1
http://tr.wikipedia.org/w/index.php?title=Trombin&action=edit&redlink=1
http://tr.wikipedia.org/w/index.php?title=Tromboksan_A2&action=edit&redlink=1
http://tr.wikipedia.org/w/index.php?title=Tromboksan_A2&action=edit&redlink=1
http://tr.wikipedia.org/wiki/ADP
http://tr.wikipedia.org/w/index.php?title=Konvulksin&action=edit&redlink=1
http://tr.wikipedia.org/w/index.php?title=Prostasiklin&action=edit&redlink=1
http://tr.wikipedia.org/wiki/Nitrik_oksit

Aktivasyon




PRP CESITLERI BIRCOK SEKILDE;

o Sivi, jel, glue (yapiskan),




Piyasadaki Ornhek Markalar

. Biomet GPS Il

Tim PZP'lar

5 . Arthrex ACP
ayni mi:

Harvest Smart .

Macellan {_ _ Prosys PRP




PROSYS PRP

GENESIS CS

ARTHREX ACP

PURE PRP

BIOMET GPS Il

HARVEST SMART
PReP

Platelet
yogunlugu

1500-2000
TL

10-20 kat

Santrifij
basamaklar: /
zamani

Aktivator Antikoagulan

Kalsiyum
klorid

Kalsiyum
kloridle
birlikte
otolog

trombin

Sigir
trombini
veya
kalsiyum
klorid

Lokosit

Calisilan kan
hacmi (mL)

PZP Hacmi
(mL)




FIBRIN+TROMBOSITLER=TROMBUS




INFLAMASYON REJENERASYON




FARKLILASMA

Flexor Tendon Wound Healing Cascade

INFLAMMATORY | = | PROLIFERATIVE | m———p REMODELING
Neutrophil & Angiogenesis Collagen
macrophage VEGE reorganization
chemotaxis bEGF
PDGF PDGF
TGF-p

Cell proliferation
IGF-1
bFGF
PDGF

Collagen synthesis &
extracellular matrix deposition

TGF-B
bFGF
PDGF




*Platelet-derive biiyiime faktori (PDGF)
*Hiicre replikasyonu, anjiyogenezi uyarir, fibroblastlar igin mitojendir.
‘Platelet-derive epidermal biiylime faktdrid (PDEGF)
Epidermal rejenerasyon
*Vaskiiler endotelyal biiyiime faktori (VEGF)
*Anjiyogenez
*Transforming biiyiime faktori-beta (TGF-p)
*Fibrozis ile miyosit rejenerasyonu arasindaki dengede anahtar diizenleyici
*Fibroblast biiyiime faktori (FGF)
*Miyoblastlar ile anjiyogenez proliferasyonu uyarir
*Epidermal biyiime faktori
*Mezengimal ve epidermal hiicrelerin proliferasyonu, diger biyiime faktdrlerinin
potensiyalizasyonu
*Hepatosit biyiime faktori
*Plazma Anjiyogenez, endotelyal hiicreler igin mitojen, antifibrotik
-Insilin-benzeri biyiime faktori-I

*Miyoblastlar ve fibroblastlari uyarir, iskelet kasinin biyiimesi ve tamirini diizenler



BUYUME FAKTORLERI

VEGF;Angiogenesis,

PDGF; Angiogenesis,Osteoblast ve kondrositlerde
Tip I kollajen yapimini artirir, bag ve tendon
1yllesmesine katkida bulunur,kikirdak yapici

IGF; Kas rejenerasyonu, tendonlara
anabolik, kikirdak icin koruyucu

BFGF;Angiogenesis, farklilasma



TGF B

TGF-8; Hucre farklilasmasi ve matriks
sentezinde,mesenkimal hiicrelerin kondrosite
donliismesine Tip II kollajen ve proteoglikan

MMP diizenler
Kaslarda fibroz yapar

PRO:00000013

Cytoplasm

Nucleus

TGF-beta receptor
——— =% ]
n
(omz)
PRO:00000011
1 1EV:000157

E

PRO:00000025

¢ 2 IEV:000159

Smad2 (PXP)
G0O:0043234 ?7?
Smad4 (PO

3 IEV:000158

Smad2 BB \
Smad4

4 |EV:000156

Transcription Regulation




TGF B

o PRP +Losartan (Anjiotensin II reseptor blokeri)

o PRP+ NSAAI

o PRP+ Hyarunolik asit




PRP HAZ:RLANMAS:

o Trombosit aktivatori

o WBC olsun mu ? Notrofiler katabolik

10 mi

Sml

PLASMA - 555 of Tokd Blood Voune
91% Woater
T Blood Proters [fhdnogen, counn, globuln)
25 Nuderds (anino adds, sugon, Tpid)
Homnones [erythopaieting auin, efc)
Blecholtes [sockum polasum coldum efc)

CEULULAR COMPONENTS - 495 of Tolal Bood Vobrre
Buty Coat
Wit Bood] s [A000-9000 pe rrned\3 of blood
Plotedets (250,000 pes mm\3 of blood

Red Blood Calls (RBCs)
Aocut 400000 per vt of bloodd




TROMBOSIT KONSANTRASYONU

o 550,000-1,800,000 pl

o 1,800,000 pul gecerse apoptosis

Kirmizi Kan hiicresi Trombosit




BAGLAR,TENDONLAR, KASLAR VE
SINIRLER; YARALANMA, VE TAMIR

Inflamatuar cevap

Hiicre cogalmasi ve fibrin organizasyonu
Yeniden gsekillenme (Remodeling)

Skar olusumu

Tip I Kollajen %90

Skarda Tip 3 fazla

PDGF ve TGF Beta MKL iyilesirken fazla



TENDINOSIS

o Fibroblast artis:
o Kollajen diizensiz dagilimi
o Kollajen Tip 3 artisi

o NO sentezas artisi
o MMP TIMPs

Asil
Patellar tendon
Lateral epikondil
Plantar fasit

Rotator manget




LABARATUAR CALiSMALAR:

Hayvan deneylerinde, tendon yaralanmasi
modellerinde PRP ile tedavi edilen kesitlerde

1yllesmenin ve tenosit diziliminin daha 1y1
oldugu gosterilmis.

g
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- - \----l” . ..'} | - \, s



ASIL TENDINOPATISI

Foot Ankle Int. 2012 May;33(5):379-85.

Platelet rich plasma treatment for chronic
Achilles tendinosis

Int J Clin Pract. 2010 Dec;64(13):1813-23.
Treatment of tendinopathy: is there a role
for autologous whole blood and platelet
rich plasma injection?

Int J Sports Med. 2010 Aug;31(8):577-83. doi:
10.1055/s-0030-1255028. Epub 2010 Jun 9.

Treatment of Achilles tendinopathy with
platelet-rich plasma.

Gaweda K, Tarczynska M, Krzyzanowski



http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23921338
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=23921338
http://www.ncbi.nlm.nih.gov/pubmed?term=Yoon%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=23921338
http://www.ncbi.nlm.nih.gov/pubmed?term=Gaweda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20535661
http://www.ncbi.nlm.nih.gov/pubmed?term=Tarczynska%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20535661
http://www.ncbi.nlm.nih.gov/pubmed?term=Krzyzanowski%20W%5BAuthor%5D&cauthor=true&cauthor_uid=20535661

Am J Sports Med. 2014 Feb 11

Are Multiple Platelet-Rich Plasma
Injections Useful for Treatment of Chronic
Patellar Tendinopathy in Athletes?: A
Prospective Study.

Charousset C, Zaou1i A, Bellaiche L, Bouver B.



http://www.ncbi.nlm.nih.gov/pubmed?term=Yoon%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=23921338
http://www.ncbi.nlm.nih.gov/pubmed?term=Charousset%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24519184
http://www.ncbi.nlm.nih.gov/pubmed?term=Zaoui%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24519184
http://www.ncbi.nlm.nih.gov/pubmed?term=Bellaiche%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24519184
http://www.ncbi.nlm.nih.gov/pubmed?term=Bouyer%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24519184

LATERAL EPIKONDILIT

Arthroscopy. 2013 Sep 20. S0749-8063

The Effect of Platelet-Rich Plasma on Clinical
Outcomes in Lateral Epicondylitis.

Am J Sports Med. 2011 Oct;39(10).

Platelet-rich plasma versus autologous whole
blood for the treatment of chronic lateral
elbow epicondylitis: a randomized
controlled clinical trial.

Am J Sports Med. 2011 Jun;39(6):1200-8. 2011
Mar 21.0ngoing positive effect of platelet-
rich plasma versus corticosteroid injection
in lateral epicondylitis: a double-blind
randomized controlled trial with 2-year
follow-unp.



http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23921338
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=23921338
http://www.ncbi.nlm.nih.gov/pubmed?term=Yoon%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=23921338

Am J Sports Med. 2014 Feb;42(2):463-71. doa:

10.1177/0363546513494359. Kpub 2013 Jul 3.

Efficacy of platelet-rich plasma for chronic
tennis elbow: a double-blind, prospective,

multicenter, randomized controlled trial of
230 patients.

6 ay sonuclari 1y1


http://www.ncbi.nlm.nih.gov/pubmed?term=Shin%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=23921338
http://www.ncbi.nlm.nih.gov/pubmed?term=Shin%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=23921338

EPIKONDILITLER

o 3 adet Evre 1

o Birer adet Evre II ve IV calisma
o Agr1 azalmis fonksiyonlar artmais
o Evre 1 calisma etkisi yok




PLANTAR FASHT

Foot Ankle Surg. 2014 Mar;20(1):10-3. doz:
10.1016/5.fas.2013.08.002. Epub 2013 Aug 16.

A study to compare the efficacy of
corticosteroid therapy with platelet-rich
plasma therapy in recalcitrant plantar
fasciitis: A preliminary report.

3 ayda belirgin klinik diizelme
Foot Ankle Int. 2014 Jan 13. Monto RR

Platelet-Rich Plasma Efficacy Versus
Corticosteroid Injection Treatment for
Chronic Severe Plantar Fasciitis.

24 ay



http://www.ncbi.nlm.nih.gov.libaccess.lib.mcmaster.ca/pubmed?term=Smyth%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=23669235
http://www.ncbi.nlm.nih.gov.libaccess.lib.mcmaster.ca/pubmed?term=Murawski%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=23669235
http://www.ncbi.nlm.nih.gov/pubmed?term=Monto RR[Author]&cauthor=true&cauthor_uid=24419823

PRP & OA;KEVRE 11,111

Nat Rev Rheumatol. 2013 Oct

Platelet-rich plasma for managing pain and
inflammation in osteoarthritis.

Andia I, Maffull1 N
Am J Sports Med. 2011 Nov;39(11)

Platelet-rich plasma releasate inhibits
inflammatory processes in osteoarthritic
chondrocytes

Van Bull et al.



http://www.ncbi.nlm.nih.gov/pubmed?term=Shin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23921338
http://www.ncbi.nlm.nih.gov/pubmed?term=Andia%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24080861
http://www.ncbi.nlm.nih.gov/pubmed?term=Shin%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=23921338

Platelet-rich plasma in the pathologic
processes of cartilage: review of basic
science evidence.

Smyth NA, Murawski CD, Fortier LA, Cole Bd,
Kennedy JG.

21 calisma degerlendirilmis

Pozitif etkiler saptanmas

Osteoarthritis Cartilage. 2013 Jan;21(1):175-85.
doi: 10.1016/j.joca.2012.09.018. Epub 2012 Oct 4.

The effect of platelet-rich plasma on the
regenerative therapy of muscle derived
stem cells for articular cartilage repair.



http://www.ncbi.nlm.nih.gov.libaccess.lib.mcmaster.ca/pubmed?term=Smyth%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=23669235
http://www.ncbi.nlm.nih.gov.libaccess.lib.mcmaster.ca/pubmed?term=Murawski%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=23669235
http://www.ncbi.nlm.nih.gov.libaccess.lib.mcmaster.ca/pubmed?term=Fortier%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=23669235
http://www.ncbi.nlm.nih.gov.libaccess.lib.mcmaster.ca/pubmed?term=Cole%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=23669235
http://www.ncbi.nlm.nih.gov.libaccess.lib.mcmaster.ca/pubmed?term=Kennedy%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=23669235
http://tr.wikipedia.org/wiki/Adenozin_trifosfat

2013 ARAL1K ARTHROSCOPY

The Efficacy of Platelet-Rich Plasma in the
Treatment of Symptomatic Knee Osteoarthritis:
A Systematic Review With Quantitative
Synthesis

6 tane Evre 1 ve 2 calisma degerlendirilmis
6 aylik sonuclar basaril
Nonspesifik yan etkiler



OTOLOG CONDITION SERUM (ORTHOKINE)
IL 1 (Ra)

Osteoartirit 6 enjeksiyon

Semptomlar: geriletiyor
2 yillik takip



SONUC

GUVENLI ?
UCUZ ? 200-2000 tl
OTOLOG ?

TEMEL BILIMLER
LABORATUAR CALISMALARI
KLINIK CALISMALAR KISMEN



