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Platelet Rich Plasma Injection: Evidence Based Analysis
Joo Han Oh, M.D., Ph.D., Seok Won Chung, M.D.

Department of Orthopaedic Surgery, Seoul National University College of Medicine, Seoul National University
Bundang Hospital, Korea

Platelet rich plasma (PRP) has been widely used nowadays for several common orthopaedic-related sports medicine
conditions with the theoretical basis that PRP supplies numerous autologous growth factors from concentrated platelets
needed to promote the healing process of injured tissue. Even though there are many basic sciences, animal studies
and some clinical studies regarding PRP injections for musculoskeletal injuries which suggested good results, it is diffi-
cult to compare these various studies due to marked methodological differences such as PRP preparation method, the
timing, volume and number of injection, and the outcome measurement tool. In addition, many studies have no control
groups or a limited sample size, and there are few prospective randomized controlled trials assessing the efficacy of
PRP injections. Therefore, well designed high-quality randomized studies are required to confirm the preliminary results
until now and provide scientific evidence to support its use, and the paucity of scientific clinical evidence suggest that
the administration of PRP on humans for musculoskeletal injuries should be performed with caution.

Key Words: Platelet rich plasma, Growth factors, Musculoskeletal disease, Evidence-based research
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A4 Folete] &4k 249 A FE FHstE = F
Ao g x| 9474 (medial and lateral epi—
condylitis), €717 4 (patellar tendinitis), oF4
2719 (Achilles tendinitis), 3 &2 7/} 34
(rotator cuff tear), 494 (plantar fasci—
itis), ¥9& ¥3}5 (chondromalacia), ¥%& <ltf &

%

AF(knee ligament injury) s°l @43 5 &
o] ZUA AFEHIL Qo 53] H AX=
of thsh #Ao] FokAAA F=AA &4 o] F
T AE= BFoR| HIE T AR PHORHN
a9 S5 7 Abgol F7rE A v ZeY
ojef gt = A FH S UAA AbEE =
shal, #etd ZAE g R S Ay FH %
o 2+g dl gy 183l 1 YA A Lo g3t o]
& 7} F-=st Afstoltt

a2 T A AE (megakaryocyte) ol
7~10d AR FHE e 84
AN Axz gH 125G 1.4-4x10" W7 g
of vt dAdE 43t 3 (¢—granule, 43 1
Mg 50~8070), =4 25 (dense granule, 4%
170 3~571) % 214% 39 (lysosomal gran—
ule) & st low, of F up I
platelet—derived growth factor (PDGF),
transforming growth factor—g1 (TGF-41),
vascular endothelial growth factor (VEGF),
basic fibroblast growth factor (bFGF), insulin—
like growth factor (IGF)<} Zo] 249 A4 4

g A A QApEo] gy o] Atk 4
2 A Y AEel vk EEA (throm—
bin), 93} Z+& (calcium chloride) T+ ZH4l
(collagen) ol o3& &3t = (pseudo—
pod)olgtal 8+ =715 49 24 #9982 2
A A3 A 2~El (canalicular system) =S @o] 3
H 7)o sl e st 3 AAE F
ZotA "k (Fig. 1).” O] gt FgE Fal W
A7 A5 A E 38 F4 (chemotaxis), *73}
(proliferation), 3} (differentiation), YA} %]
AA, A 3 A agla Ax 9] 7] A&
P& AAM 224 A& w4 At

E_ALEI. Fﬂ ﬁ'!%l-

(Platelet rich plasma, PRP)

4 7 G4 b dads A= At
ollo] A JEo® JojHrt g FollA 4
A9l Hawe] FrE 200,0007H/u1<arﬂ, o)A r T}
Ha Av] o4 FEoA A FF Yo A
A ads 71 5 dvka BRausa itk (Fig. 2).”

e d4A9s gt e dad T 9%
& Ao o3 75 Yol 5o} 9l PDGF
9} TGF-41 & O¥st & A= =2 5=
o L&A 249 QYT AHE 54 HE

o, da%e] w57 F718el wet PD GF—AB9}
TGF—419] %"#7} vl #lato] F71gko]l T = Sl

ol FAav FH 4 A AREel tist 374
7 = ekl olefst el A AxES Al
39| o] % (migration) 2+ <2 (proliferation), 4143

steo] & A= RS




TALRY: 2 S =24

7 A4 (angiogenesis) H A+ oA X (fibrob—
last) o] &4 3} erz% g & 24 AFE FH5)
L Ao07 o#HA 9 gz\:\ﬂ. 2 gz B3 %

] A #Ao] 2~ 3HH wepthes Ra% Qluh”
] dav FH IS A daS 01%0}7] w

u} o

fus

_ﬂm JN

#of WAk Wk (cross reactivity), ®¢
(immune reaction) =2 A9 A< (disease
transmission) §lo] Bl & ¢tA A AFE-E 4= Q)
v Aol Itk a2, B A A dAa%
o] Lo ul#sto] F7hsk= A ok o)A, IGF -
1, PDGF-BB ¥ TGF-429 v+ 439 &

% Z7bel ek AuE) e @gol B
uh YRy, "ago] B4sHW Aol 9

| 4% AAE] 70%7F 108 el #u)¥ L, 14
2 olulel A9 100%7 Ful%7] WEe] £4
24 0] A fol Agehs 49 A4 EAt A A5

(proliferation), 3} (differentiation) % A4 &
# A4 (angiogenesis) & L&t 2249 A
Ak A A ellA S AEE Y ol # A
2 Azre] 24 A A elA e o wel A
2 Az ol st W AF7F o] FolA
o ik o] A Ak TR & 7o)

AE I

a5 o] 9gom 24 X& FAHoA PDGF,
TGF-p1 ¥ VEGF7} 53] 293 o138 sih, &
g} 52 vitronectin®| 2= AlE F2 B2} (cell

o] &=}
= & % (osseointegration) % & A= (osseo—
conduction) 4 <& o PDGFE= 51 71
M E 9] EA| (mesenchymal stem cell replica—
tion), = AI*% A4 (osteoid production), W]
A3 54 (endothelial cell replication) % =&}zl
=338 v A%

adhesion molecule) & &-f31 S+,

- 3

S+A (collagen synthesis) =

A AgekA] & 7 dthY ek, A T3 o1z} BAE A3t} 3k PDGFE %24 &4
4e YAHOR AT o oW YIS oJgA  Fol) EAE A A 4 Aol oleld 2
Al ZAejof =R 5o s A7 ¢ 2o gl o] Al 2 gz kAol =2 9 S B %
5t 2sol ot 2] AGPA el FofstA Aty 2, H gt F
5 Qo] wpE2w AAZE PDGE7F & A4S A
8% CIXHGrowth factor) glgttta BaE 7% Sl TGF-41<S % 2
Aol A A3t A2 o]F (migration) 3 52
Al ol zk= M E st F4 (chemotaxis), A% (proliferation), ¥ E4] 9 fibronectin A% 2t
. Photo #1
Platelet Count Prior
to PRP Injectlo;t
-
)
| -
g g
a » p 5 .._
- ‘ :
s A ¥
-
e - : 4
Fig. 2. g Tk Abd. (A) 22 8 & (B) 4o T 4o 22
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ol JdaFE vAH, AxE 9 7|4 (extracellular
matrix) & F4 & FHstL = AES tAE =4
s Aow deElA 9dth? VEGFE 9% #74 ©f
Sof g3ty o] 2 3 A4 (angiogenesis) &
A8 A £H3. Anitua 52 VEGF7F &
A7 QAL #H] o] Frfstw d AEE] FA 7
| 19 Z2H $49& A=va kgl PDGF,
TGF—-p1, VEGF 4k ope}, 24 X4 2474 ol A
bFGF¢} IGF-1% F Q3 938 =t bFGF=
A dR AT M2 o)F W T dFe v
23, IGF-12 9% #49 2710l F+5 283
A obA X (fibroblast) o] o] & ¥ T2 9 Zeizl
TS o ASE dEA ok =44 FH el
M T2 7143 Qdl &4 A A elA 2HE-st
= olglst A AAE A gigt A FE
o]Foj o 712 FA}F(matrix molecule) 2]
Az, A AE S22 s, A8 da 84, o
Ab(metabolism) 33 5& 23] &4H8 723 Q)
o AHE AT RuHTY 25 £kl X
ol A= bFGF ¢} IGF—10] 2Hg-3lo] & A2 A
/\-] n] :_0_/] ZH"ge —]Z_x‘_j-a‘].o] E_J—LE]O-] 16) _g_ _[oT
gt &= PDGE7} 2719, TGF -7} 747] 21 7]
of, 283 IGF-17} $7]¢ #-&3ate] & AEE 9
o 9 FAE ATt Ao®E deAa Ytk
Bk ook, = B4 A H4o= PDGF,
TGF—8 9 bFGF7} 2-8-¢Fo] X 1% ¢l =], PDGF
+ 3|9 ¥ (hyaline) A4S FA8l ZZ2EH S
ZF(proteoglycan) & §4& F7HA7]+= 47‘5,’% s
&, TGF—8x A& AE29 23 9 714 I
(matrix deposition)& F3lot= B4 &3, 1

3

21l bFGF& A& A2 A 9 A& e} &
de gAF A 2AE Bl A= ARE FA
st Ao ®E AZbE A 1 QI

EAT TR EFY ME

(PRP preparation)

7] 2 5 4S5 w7 AAe
ﬁ‘rXH % = A }0% daw 55 4

(platelet poor plasma, PPP) 3} buffy coat 52
2 B8 4% S5 d%(platelet rich plasma,
PRP), 123 A8 A Fo= FgE w7iA
At ol Ao R A4 T E AlgsHA |t

(Fig. 3).12 o] BH oA NHst= Mo oy 4

g Azt El

%‘ e 71elM ==

FTH A Az A 71 E(kit) 9] F
q_oko]_;(]u]- HxzHog oL Pay =
e 5~7 ml ALE FAST. ol XHﬂJlC— 18 A

o] #] AL #& utERE dto] P4 AFolnt
E24E H23eEE v, J1EY FF

PN
e

e
Frol uhet

¥ @9

o u}z}

20~60 ml JE9 dE AF =], 71 Eel= S
3 WA E Y3 anticoagulation citrate dex—
914

trose—A (ACD—A) gdo] ¢

3 AYTE BT WaW B

T2y Feld A Aok A g e ek 10~20

T AR AgHT FYE dav

2o Fe JE Fol wek EAN g
600,000~800,00070/ul =G &4 ] &ad

59 3~5u) 7} ek

Platelet Poor
Plasma (PPP)

Buffy Coat
(Platelets and
White Blood Cells)

Red Blood Cells
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o1 A I}

gaom 3=l OH%I-_l OI%I- I'I_g_
(Clinical application of PRP)

ot ix‘(aseptlc technique) & =3 d3t=

Sol Faw F AL TS 2392 ol
sh = AR nt 4 TS 5 Ak 5

S Z017] g8 FAF F-Holl =4 vFHAE FAS
L ARSI E drh o P 28E T
Aol dadts A3 A A (gel) FEHE W
=0 AFgetel e B4 0w, @43 5 =4 (acti—
vator) @4 EE4] (thrombin) |} 23} 245 (cal—
cium chloride) & 7}t A-9-7F woh, 184,
E &4 (thrombin) & o] §-3to] 239 ;M%g}?—
Asahd 147 ol A9 dere] Waw ) A

A7} felslo] 24 AP 8 Af HAA 33
AA] ago] A ol ol e 5 0171 )
o 449 45 Al oe ael) Dast

& g4 g3 e 24EN E
&4 (thrombin) "41/,‘_] thrombin receptor activat—
ing proteing 7}eto] & A I A PDGF—
AGS} TGF-p19] w57t Bt} A &4 072 {45
Aty B 38FS a1, Harrison o< Z2Hl (colla—
gen)o A3 ff & EAE AFE38HY] Rick %
Abst A3tE skl * ©8 Han 5772 EF
Hl (thrombin) & AFEsh 44 238]8 = U = 3
AL Adlsttta Rask v ok, J L2 Afol= 3l
AR A FH @G FAF S O 2d AR AR
WA 559 55 2 W st =7 (stiffness) & 7}
ABR 2~39 A% Ade AFAE Adats 2]
Eoh G4 FHF @2 A Ao EFE Ax
HEZ A gkgoly AW Huto] Aol gl
7% A= M2 o] opd AL whof] 2HE-517] o
ol oS A A -1464‘: e ASE IR 3
o2 S¥st Aoy 5715 9o, Hldo] HstA
1/]- g% 37} 100 OOO7H/U1 ojstel A =&
Q= AL} A A 27 0] "},
ST 88 FEAE g
d H A AFE0] o] Fo A
ATFES T 71 4

Landesberg &<

WH

=
-

A% W A e e ke
g oz 227 N daw T 9%
ARge) skt A ol 1‘41611 ERE R

1. A oIt &4HAcute ligament injury)

1)

8 S MR oIo & LS S5 QUi (Anterior
cruciate ligament and medial collateral liga—
ment of knee)

At ow A A4 Aot
A Al e

= =94

= 3T

B o [o3%

= %E}O}%H @i{
3t #3}(load to failure
z7E T/ 3719 71AH 2}o] 7}
%i?iﬁb_ EILGF v} 31Tt Peerbooms %2 & —

o] 21 A (bone—patellar tendon—bone
graft) & O]%%J A AAF A Ao i

ul 7FA & (stiffness) 7F

T
A

X

<

S 4 aHE olF Y Y AT
(double blind randomized trial) & &3l 2215}

Lo, Gaw 7 999 F90] 9% wa A
MRI%‘ %-\3} o]/\l ;(HQ] UO]: :LE] O]/\]—X4 7]_‘:

oA FAEZQ Aot gltta H sttt
U A4 A deM s &1 ol A A (ham—

string graft)an o] &gt AW At Q) AjzdelA &
v FR Yo g2 BAEsY), MRIOHH
3ol 3k o])JXHA 14 A7 iy TH A4S

o] 2 B9 (graft tunnel) o] F4s 3 4 ol
Tt T Atole {28t Aol 7t Oi%% Hel vk gl
oh2 A Az g A o A4 F5 84S
Qe = 52 A= o2 g & A Fete A
< A 714 Ao ot JEFgFE FA X
Sk Ao® HATH™Y 131“5} 29 "z A9
Aig & o A ARt 2l oA A TH
45 AHgste A E &er Felar 5% &
= Wolgt shalth B4 9] QlgiQl & U S S5
At k= Q) Foll dhgh F2H9] i A& of
2 A o]y st A7) Q3 Aol

2. 71 &4 Tendon injury)

A EA dag F5 Ao AFg g A
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T g

A (Elbow epicondylitis)

Ve 100 (HE 519, tix
2z gAY B2 gao s ¥
Abel AE RO E FAE @ 9] o]F
E Algsteled, d4aw
2 FAE el A 6702 A 55 visual ana—
logue scale (VAS) A7F folebAl skl
12702 Al Disabilities of the Arm, Shoulder
and Hand (DASH) 2 % 7}3F 75 A47) 8298
A ZHE 248 2o 2ed, 7 3 7o Bt
H4E vlushA 41 55 VAS =2 DASH H4¢
7} 25% o] s AE gApe] vjERkE vlaske], &
A A o] EAZE ka3 ¢ Qlth K3
Mishra "< 209 (A3 + 159, tj=& + 5%4) 9
B3z o] A A2 Ao R Hag LR
g FAke} T-JJHW}‘?J(bUDWacame) FAF a3
S v, @4 TH dH4S FASE 7o
] Mayo elbow score”} 8*.*7%119} i 25. 67H 4
Aol FotA TR FFS BT s

VASE E& @ A7|oA 89 FdS EEM
A Byt a8y, dix2T 5% T 39S 87
o] % 4] er"“)ﬂ A3l 8F o] Foll = EH_% o] 2
3t ]7]— Slt}. Edwards 5% 287
A3 A F 2278 (79%) o] A7}
s i]E W Aol okg) glo]
Rt stlo o] A A of
AZF At ol AH BwA A3
I3 FAFY 5

[
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_&giSZ

o

g 3%
o
i
oz
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Y
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poh et O b 2 PN ofn uet 10 of

30 2L
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4o

2) X 22 (Plantar fasciitis)

Barett 5% 999 WA 4 29 ghxjoll A
Z539 % otel] dad F5 43 FAFsk] 270
2 A 67 (66.7%), 183 1'd A 78 (77.9%) <

BN S 5
ek, ek, oA
R 2 @7 g,

3) &71Z1& (Patellar tendinitis)

Kon P& &/17A9 &4 204 & Ao 2 5o
15%_] A SR A A A% F5 S FAFS)

A, 670 € A Short form—36 (SF—-36)
EuroQol-VAS (EQ-VAS) & ¥ 7}st 4o 2 ¥
7t A T 2 AAA 7 At Ak =4
oty Basdth 18y Filardo 572 314
o Y &0 SAE e R davw
A FA A 5 E WA 1505 A
g9 3t 35 (16W) 02 YFo] Az Fz9
gz d ANt =d, 619 A 754
Tegner score W &% VAS7} F + Fhol| z}o]7}

=~

QAL B skl

ol
=

=
=

bl

[

2 (Achilles tendinitis)

147 8] w4 obd el A A g
= Qo ® 2539 f5 ot d4a% 5 S
FAFsEe], 18789 FAlo A Victorian Institute of
Sports Assessment—Achilles (VISA—A) score
9} American Orthopaedic Foot and Ankle
Society (AOFAS) score’} 934 45
259 235 $AEAG T Buskth 29y
Hzrol 9 BAF BE SuE A% (22 A
dsto] davt TF A4 S5d gy F4o] o
], 253 &~ Sdo] Akd Aol &gk A
A HealA] drh= EA7F 3t De Vos %
547 (27 A+, 277 tix )8 WA opAd
2719 3AE gYerE A T4 ATE Al
gt e, dad TF S FAR o] AE
A ATE FAFSE 7ol vl VISA—-A score$} 5%

24 WelA] o7t glvka Shnk

4) ot4e| &

=390
T

Gaweda 5

1:1
RS

5) OP'Eﬂﬁ 21 TFE (Achilles tendon rupture
Spang &7 719 ok el A A Jr“ A
H BES AldstdaA g4 TH 8% FYet A

PR Eati=N

T AY Adg5E TS Aol vle 25 A o
o1 7} = (ultimate tensile strength) 7} U i1
z;«lﬁl;@ og L© ﬂo] ix]g.t_ d\_ﬁg ﬂiL~}

Aspenberg 5% FAMSH A5 H sk v Ohﬂr
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Qo QI HAL SR HE FAI QY 201 49 24
HhH o Sarrafian 5°9 %9 ol A AL &= o7 Uy, 1671¥ 2 oA Constant
I oA FEetEAl = A 3 o] 2 A (porcine score?} MRIZ % 7}st OH &7 f3hgel A4

dermal patch) & AH&-3tglEH], 7)ol xd ¥
2 g4 Frlstole godska 7wl A skA
o HollA obfdl Aol 7t glas Kaskith ¢
Nl @JﬂLE E“E, Sanchez VL oY~ A
i} ];H/\l—o 2 B L
“35’454 ﬂiol LSS AR
kvt Bauskitk 29y, H 2ol
730169 dad TH % 74
)94 o A~ A vt #AAE
V ATE AFstd =, 1d A FH
A PR ﬂ]—?(elastlclty modulus) % heel
raise index7} 7 w7bell xtol7} §lSlal 319 &
2% T8 8% 7Y TelA Achilles Tendon
Rupture Score”} Y F £tk B 1313t

[e]
5

s B

6) 2™ 7 Lt (Rotator cuff tear)

Randelli "<& #4742 31d 7| &&= Al
3 = 1499 FAE ddeE dAag 5 %
= TYE BF, FAdS 5T A LTS HAUA6
AL, 1d 2D 29 A University of California,
Los Angeles (UCLA) score ¥ Constant score
T 37tet Ve AEE fFoetA 28-S Hasksl
|= e A= A0 UVW}X]E o zaro] $lar gap 7t A

= Al 9 &r 3t} sk7let =3 Maniscalco
P& @i«ﬂr F d4-& 9 g (platelet—rich
membrane) 2 U&%Oi U AT N FLe]
= A A& B8 ddste v o] g3t 1 Ad3E
B sk, 671 A Al e MRI &30l A 14
dol & A= QA Ve AAE EdTa B
StAA FHE A ) LA AT FH 3
O] AHEE ARbs71 %= &klth. e, Mallo

o

Ve AAAA Agel A = AWstHA daw
SH S T FAelA Azke doek ¢lo)
sk SelE ®Bargk vp glo] ofejst FzHg-9] 7}t
AL Gl Folof & ol HE A4 T
A ATE Tl AR A T =l E
2 T 839 g dis 245 =Eo] ¢x
=t Castricini 52 3d 7| 34 g4} 88
e TS ERete] HEAA BdE Al daw
FH dFo R BAFS 7 (43%9) 2 9F ¥ 7 (45)

Zpo] 7k Atk Warakl o,
3|l N g 9 4 538
HEAA AL N e = A dan I EL T
oI (267) E]17‘?(27“3‘) o® vl 1€
Y7hA = B4 S F FoToA &5 VAS
7 ok Al W kal Simple Shoulder Test
(SST), University of California, Los Angeles
(UCLA), Constant score ¥ ]3] A 1‘201 1

ndelli 9%

4] o

o
T
Ra

=53
T

o5HA Egkont, 67/0Y, 1271€, 24712 wof =
o 2kl 715 A 9o H-EhA Aol A Apo) 7t %:191

S maagn. 2o, f5e 4wt e s
o AR Uk $ AT AP T 2
A7 A%HOR S84 2

A 49 A A ann ¥

praXe)
_r

erght Carpenter =
70 5 A FF Ao EAlste 4
o g¥E ATt A A (satellite
dgstE e 2+ A A S7F

S ##39 1, Hammond 572 A 7
< (tibialis anterior) el RHE H-3& Fs HA
E4E F Ho o TH dFS TS
3|35 Algko] ol Hoarsth vf Qi

=

il
A

1o

¢

2 oox i

4. = &4 Bone injury)

T 48) O
o

Gandhi

ro

zﬂ;ﬂ as

=190
(e} s

Btk H sttt shx|Rk
A (1mmunocompr1mised
mice) ¢] H] &

, Ranly

=

Z(gastrocnemius muscle) o] & &

71435 = 7] Z (DBM demineralized bone
matrix) = Aeta A7 4w FH d4E T4
39S, 8¢ & = %E#(osteomductivity) 4l
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A = A, Aad (ossmle)«] A7} A9
Tl HashEA], dAad F5 0] & S 23]
& Asfgtty 17 % stk &3k Arpornmaeklong
SVE HAE o] &t TE HAPolA i FH 3
o]  Zo} M E(pre—osteoblast) 7} & A EZ
watate A& A stk Hag u} oIt} whepA,
= FFS gt AR 4w FH @S A
ah= A ofA o] &9] oA 7} Wol AgE F7t

Frishie 5°"< ”Loﬂjﬂ HA A A
ok 5 Hag TR HA4S 73
A=9 tﬂﬂ(cartllage fibrillation) &} 2
(synovial membrane hyperplasia)©] 7+

1 B3k up it Ao 7=, Sanchez
60 el YA 5 #HdA FAE ddoerE 4
# FTH 43 5|<dFEA hyaluronate) & &3
st 4 A5 Al¥s o, 55 A
449} Western Ontario and McMaster
Universities (WOMAC) score® H7}ek 715 A
T EF A% 5 8% 7Y TelA =& A3
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