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Osteoarthritis

ORIGINAL RESEARCH ARTICLE

Injection of Platelet-Rich Plasma in
Patients with Primary and Secondary

Knee Osteoarthritis
A Pilot Study

ABSTRACT

Sampson S, Reed M, Silvers H, Meng M, Mandelbaum B: Injection of
platelet-rich plasma in patients with primary and secondary knee osteoar-
thritis: A pilot study. Am J Phys Med Rehabil 2010;89:961-969.

Objective: To evaluate the clinical effects of intraarticular platelet-rich
plasma (PRP) injections in a small group of patients with primary and
secondary osteoarthritis. Most of the current treatments for osteoarthritis
are palliative and attack the symptoms rather than influencing the bio-
chemical environment of the joint. Autologous platelet-rich plasma has
emerged as a treatment option for tendinopathies and chronic wounds. In
addition to release of growth factors, platelet-rich plasma also promotes
concentrated anti-inflammatory signals including interleukin-1ra, which
has been a focus of emerging treatments for osteoarthritis.

Design: In this single-center, uncontrolled, prospective preliminary
study, 14 patients with primary and secondary knee osteoarthritis who met
the study criteria received three platelet-rich plasma injections in the
affected knee at ~4-wk intervals. Outcome measures included the Britt-
berg-Peterson Visual Pain (Visual Analog Scale [VAS]), Activities, and
Expectations score and the Knee Injury and Osteoarthritis Outcome
Scores at preinjection visit at 2-, 5-, 11-, 18-, and 52-wk follow-up visits.
Musculoskeletal ultrasound was used to measure cartilage thickness.

Results: There were no adverse events reported. The study demon-
strated significant and almost linear improvements in Knee Injury and
Osteoarthritis Outcome Scores, including pain and symptom relief. Brittberg-
Peterson VAS showed many improvements including reduced pain after
knee movement and at rest. Cartilage assessment was limited because of the
small sample size. The majority of the patients expressed a favorable outcome
at 12 mos after treatment.

Conclusions: The positive trends and safety profile demonstrated
could potentially be used to inspire a larger, blinded, and randomized
clinical trial to determine whether platelet-rich plasma is safe and effective
for the treatment of knee osteoarthritis.
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METHODS
Setting
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kvkes, and E _edid: s Sc ve i;ci@ding 10-mm
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FIGURE 1 Ultrasound-guided platelet-rich plasma
injection of the suprapatellar recess.
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TABLE 1 Knee Injury and Osteoarthritis Outcome Scores
Symptom Activities of
Pain Relief Relief Daily Living Sports Quality-of-Life

Week Mean SE Mean SE Mean SE Mean SE Mean SE
Baseiine 35.3 4.96 31.6 4.84 44.8 5.24 9.6 6.83 1.0 6.68
2 s 38.0 4.96 35.71 4.84 47.3 5.44 11.8 6.83 5.4 6.18
5 f?ts 41.7 4.96 34.4 4.84 51.6 5.66 9.6 6.83 7.6 6.18
11“1‘/ s 441 4.78 39.8 4.84 48.4 5.66 14.2 7.09 8.9 6.18
18 }d's 45.7 4.96 40.7 5.03 55.7 5.44 20.0 7.09 13.0 6.18
52 f?is 48.1 4.96 43.9 4.84 54.3 5.44 20.0 7.38 13.4 6.18

Tr‘»%r,d P 0.0295 0.0437 0.1136 0.1667 0.1048

saifle

W e afi” ve sc ves ipcreased, k& # icreases iy ainand s/mk myeief verkime rpe Scdisccall) s cagf (P = 0.0295

f v ai velef;, P = 0.0437 f . s/m % m velef). A
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dcefes ais 1 iied e Ges; name fe,dédk (S, Ske Mice ma ., 7.6-13.0 M ear
assess dcie ft sdoisfade: 5 Jk % Bivedore . TH  Gpansdice,). Wk % & ee i, ile ; ., cakilage
1w f il 9 @s ¢ ,d9&ed vakele ®,e a,d & c ,ess .as measd.&d a i & Aa'cgerfaj ¢ ndsie,
o, Ok b B defusksta g jace & medlar ¢ Wie, and ferc ydiiar o ke Mea-
td dscays o ce “ s@reme ks eve ka e, at tt eifed , apd
Ukyas 9,d assessaef f cadiage k fc - 6-m f i ¥ visfls. Eac *aeasd emef (base-
qess, a gk *d pev: Gsy dem pSivded & Be e vs. 6- stiged: ;) s vec vded by a
ve  dichie, Jas¥sedk easivel Bk e ess  differef ;veskigdk v, 9a a8 fLE cevs Gs
fg 2 fem val akic%iar cakifage* T Yame measeme fisk e, s8re a Biiyded skak¥s. k _as
Gfpas 9,d device 9sedk g8.dek & PRP ;jec- i/ kec ™, i gically ssbiet  bias, accd e

TABLE 2 Brittberg-Peterson VAS
Week Minimum Median Mean Maximum P (Fredapy)
Pa;, resiing
Basei:ne 0 2 25 6 Referesce
2 s 0 2 2.5 6 0.3523
5 Y 0 2 1.8 6 0.5490
1% 5 0 2 1.9 5 0.4248
18 s 0 1 1.1 3 0.0135
52 W 0 0 0.8 3 0.0011
4 Ovevail = 0.0005
Pai, mvipng
Basel:ne 1 5 4.6 9 Refeve;,ce
2 s 1 4 42 7 0.8978
5 Y 0 3 3.8 8 0.1434
1% s 0 3 3.8 8 0.0323
18 Ys 0 3 2.5 6 0.0006
52 Y 0 2 2.5 7 0.0003
4 Ovevail = 0.0004
Pai;, be;jf nee
Basel:ye 0 2 2.8 6 Refeve;,ce
2 s 0 3 2.3 5 0.8981
5 Y 0 2 2.2 8 0.6088
1% s 0 2 2.2 5 0.3715
18 s 0 2 1.6 4 0.1131
52 s 0 0 1.3 7 0.0037
4 Overall = 0.0349
T dve assi gl cagf ved®de: i mving amc m aved Jk fbaseied 11,18,2,d52 s, sigH casf vedidi: 4 iy veSing
i & 188,452 ) s and s.gi7 cak red@ct: 1 i besf  nee Sy & 52 5. T Bkrend ac, Miime as sigq ca f ~auk tee
iy measdes. & 4 S b
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TABLE 3 Ultrasound measured cartilage
thickness

Cartilage Thickness in mm (n = 13)

Mean Median SD SEM P

Lakerai

P.e 2.50 245 097 0.28

6ms S 273 2.65 0.81 0.23

P s e 0.23 0.10 0.61 0.18 0.2292
Cefvai

P.e 3.32 340 1.00 0.29

6ms s 3.38 335 1.06 0.31

P s— e 0.07 0.10 031 0.09 0.4698
Med:ai

P.e 2.53 2.75  0.64 0.18

6mns S 253 255 095 0.28

P d— e 0.00 0.05 0.73 0.21 1.0000

Ak 8g % tee ass aekile ening ik ideval ayd

cefival | Clii S,y he f®  8m s vec b des ree

ek descall) sigif7 cafe. H _ever,k ®sam lesye fn =13

s ipate Qde f o C oy wonin sl ¢ A ges bey ,d ¢ A ce.
SEM, sa,dad epr » [k aeay,

measieemefs &t Ehme 1y 9
i rb’f] pfek]v s edivel/ U{ain.‘y]g pfe-‘ ar]d
kred e cadidage measdyeme fs.

vk
-

Data Analysis
Statistical Methods
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FIGURE 2 Knee Injury and Osteoarthritis Outcome Score resulls.
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N recaic%d: ;, as wpdebef et B%8d), akic; aks _as 25.0  g/ad, Uk Ma vapge f
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FIGURE 3 Brittberg-Peterson Pain VAS results.
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ke ness as g, ksigl cafl diffeqe f d¥yi,gk
T r«écd'G msh sover, 6 f13 deqfs den ,dvaced
increased femn Sai adicPia. cadkilage nS n S
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mm) apd medial (2.4vs. 2.5 mm) ¢ diies, Jk
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im v ved Bykkbe.g-Péeys ,, VAS sc ves & k&
l-vearf i 9 ¢ m aved Jk ™ resfedcs vaies
f ol eetd vest 6us. 1Y ee s Yemving
(9 vs. 21), apdi ® ee sile bed;ﬁ (6 ds. 1).
Pakie, o sdisfatic; A s9we) as” fied 9 ok
k& l-jear f 4 9 % assess o sdusfadi: o
Eg® fi® 13" diefs ;dicdked t %t &) Ad
ac eved k t ;ydvid¥al g al Jk Mt syed g
Eg® fx®13 doefs ;dcdedt Mk 2 eded
nee &d i ved, 3 k13 defs idicded
dy 2 jeded ee Adsajedt Esame, a,d2 f
k213 doefs ;,‘,"d;ca‘ced‘c ek jedeed ee dd
g ey g rse, andk & a, &S ongert levabie.

Adverse Events

M desk ai, ca¥sed by & ® jeds ; a,d en
sing f vt e f Ul Jng a, ifeds , Las
ve deed. T eic‘.:ef?cs dd ) & descybe i ,gkerm
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DISCUSSION
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kvedi e f f  OA. Rk &,k % velimpaw $9d) _as
eef vred & v vide kefual Sc e rpasives
and rvide dkat & c %d ke foal be ¥sed k

FIGURE 4 Knee cartilage measurement with ulfra-
sound preinjection in an 87-yr-old man.
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FIGURE 5 Knee cartilage measurement with ultra-
sound 6-mos postinjection in an 87-yr-old
man.
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f v nee OAH ey, #ddadem ,dvdeed sig;,f-
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VASs * ed iy im r veae ks inc@ding ai,ake,
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T & age, ge,dey, a,d b d7 mass iyde  f ap-
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v ed ey, des ke a g ing fivend iy o eg
Jk fOA. T,y addk; ;) 7 9,88 diefis Jk o -
& ena ree clded ik S9d) afe) deves -
ing sec pdaw) OA. H _ever, bt ™ ) o, ik d
$9d) ve Jdeda skneres@kfe mtEgddy g
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degree f OA a,d c™,d- ena s m ve crkica
sed t ki defs ve.all age and viabie
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apdadac, fc fi %Y dings s9gges akve,d
% d ®aefs im v veaesf iy iy SC ves apd
@& 5 Jk fafay vabiee eveqceve ed
L nge?f u % o8d be be€ cialk dee.-
mine 0% Bt Be st end Sk fbes€kfe m
a;, 1 8dt; 4 sevies. Per A s, a;, addk: jai f 94
fedii n ran k Reseves fifed s o Gidbes€ k
© *se lﬁ. dd ,, & vecene a fay vabie" e e
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veac ®d a jdea® k Mire. TR 99dy ic@ded a
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I nged af cac/ k&, Faf, ,cacd jeds s k"
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6-m fu 9 A, R ecef va,d myed ¢
K diedieal’s * ed S scicail) sigif caf i v ved
aiy a,d &,,d.",, ake- a PRP ;jed ;, ¢ m aved
Jhi'c dis e f v idevale © pdiiks®
YT e oefs s aade ki S9d) ace
ciearl) iimked by mayy fad 8, m s, kaby, t
limked sam e sipe, 5 prand myped $9dy desig;,,
lac, fac mavdnvec fir I, apd lac, f def
bA.:fj‘,d.,ng k& keediae . A sam le Sipe caicja-
k5 @S kel wmedbef e i kidi,gk & $8dy,
ofc Mo dve devedt s . T fnked
s e siye sevepel) (imksk @ Led andk teef ve
t & 5.8 cance fsakshcaianals. TR jac, fa
C v 18- 9 despykail ) ek seek BT ar
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