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Introduction

Kne e  os te oarth ros is  (KOA) is  a w ide ly s pre ad clinical
proble m  in old population.1,2 It h as  im portant s ocial
and e conom ic burde n affe cting m illions  of pe ople . It
is  e s pe cially com m on in th e  M iddle  Eas t.3,4 Th e

pre vale nce  of KOA varie s  s ignificantly de pe nding on
th e  de finition or crite ria us e d.5-7 In Fram ingh am  Study,
th e  pre vale nce  of radiograph ic KOA in individuals
ove r 45 ye ars  w as  19 .2%  and 43.7% , in th os e  ove r
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PURPOSE: Th e  purpos e  of th is  s tudy is  to e xplore  if autologous  plate le t lys ate  (PL) de live re d by pe rcutane ous
intra-articular m e th od can induce  pos itive  s tructural ch ange s  as  de te cte d by m agne tic re s onance  im aging (MRI)
in patie nts  w ith  e arly and inte rm e diate  k ne e  os te oarth ros is  (KOA). DESIGN: O pe n labe l pros pe ctive  s tudy.
MATERIALS AND METHODS: 15 adult patie nts  of e ith e r ge nde r w ith  unilate ral or bilate ral e arly to inte rm e diate
KOA and im aging findings  w h e th e r radiograph y or MRI of de ge ne rative  ch ange s  in th e  joint of grade  I or grade
II Ke llgre n s cale  w ith  an age  range  from  35-70 ye ars  w e re  include d in th is  s tudy. Autologous  PL w as  obtaine d
by ph ys ical m e th od. Th e  PL w as  give n in th e  k ne e  joint via pe rcutane ous  route  e ve ry 3 w e e k s  for a total of th re e
inje ctions . All patie nts  unde r w e nt bas e line  and at 12 m onth s  MRI e valuation to as s e s s  and com pare  cartilage
m orph ology and th ick ne s s  at bas e line  and at fifty tw o w e e k s . Plain radiograph s  w e re  pe rform e d at bas e line  and
at 12 m onth s .  H e re  w e  re port im aging findings  of th e s e  patie nts  afte r com ple ting MRI e valuation. RESULTS:
Quantitative  MRI de m ons trate d s ignificant im prove m e nt in cartilage  th ick ne s s  for both  tibial plate  (p= 0.044) and
fe m oral plate  (p= 0.028) at tw e lve  m onth s  follow ing PL inje ction. CONCLUSION: Pe rcutane ous  intra-articular
PL give n to patie nts  w ith  e arly and inte rm e diate  KOA produce s  s ignificant im prove m e nt in th e  th ick ne s s  of th e
k ne e  cartilage  as  m e as ure d by MRI.
Keywords: O s te oarth ros is , plate le ts  lys ate , k ne e , cartilage , MRI.

Abbreviations: KOA-Kne e  Os te oarth ritis , PL-Plate le t Lys ate , MRI-Magne tic Re s onance  Im aging, OA-Os te oarth ritis ,
PRP-Plate le t Rich  Plas m a, KOOS-Kne e  Os te oarth ritis  Dis ability and Outcom e  Score , PPP-Plate le t Poor Plas m a,
SD-Standard De viation, SPSS-Statis tical Pack age  for th e  Social Scie nce s , Inc.-Incorporation, IKDC-Inte rnational
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80 ye ars .1 Th e  Dutch  Ins titute  for Public H e alth  data
s h ow e d a pre vale nce  of KOA of 15.6%  in th os e  age d
55 and above .8

Cartilage  los s  is  cons ide re d to be  th e  dom inant e le -
m e nt in os te oarth ros is  (OA). Inte rve ntional m ode rn
approach e s  to induce  th e  re pair of th e  dam age d car-
tilage  are  curre ntly be ing us e d w ith  good clinical
s ucce s s  s uch  as  th e  us e  of plate le t rich  plas m a (PRP)
or plate le t lys ate s  (PL).3,5-6

In a pre vious ly publis h e d pape r of e t al., 2014,4 w e
as s e s s e d th e  clinical e ffe ct of PL on KOA by us ing
th e  Kne e  os te oarth ritis  and Dis ability outcom e  Score
(KOOS) non-norm aliz e d s core , w h ile inth is  s tudyw e
look e d at patie nts ’ MRI im age s  at bas e line  and afte r
12 m onth s  to s e e  if PL h ad any e ffe ct on th e  th ick ne s s
of th e  k ne e  cartilage .

Material and Methods

15 adult patie nts  w e re  e nrolle d from  Fe bruary 2012
to July 2012. 10 m ale s  and 5 fe m ale s  w ith  m e an age
50.4 ye ars  (Range  44-63 ye ars ). All patie nts  w e re
follow e d for a m inim um  of 1 ye ar and re cruite d from
Orth opae dic de partm e nt of our h os pital. Th e ir MRI
im age s  at bas e line  and at 12 m onth s  w e re  analys e d
and w e re  include d in th is  s tudy. MRI im age s  w e re
re vie w e d inde pe nde ntly by tw o MRI e xpe rie nce d
radiologis ts  follow e d by a cons e ns us  to re s olve  any
diffe re nce  in inte rpre tation
A w ritte n inform e d cons e nt w as  obtaine d from  e ve ry
patie nt in accordance  w ith  th e  de claration of H e ls ink i.
Th e  s tudy w as  approve d by re vie w  board and e th ics
com m itte e  at our ins titution, w h ile  (KOOS) non-nor-
m aliz e d w as  adopte d us ing a validate  Arabic language
form at.

Inclusion and Exclusion criteria:
Inclus ion crite ria involve d adult patie nts  of e ith e r
ge nde r from  35-70 ye ars , h is tory of ch ronic pain (at
le as t 4 m onth s ) or s w e lling of 1 or 2 k ne e s , im aging
findings  w h e th e r via radiograph y or MRI of de ge ne -
rative  ch ange s  in th e  joint (grade  I or II on th e  Ke llgre n
s cale ), bas e line  te s t and re te s t MRI at 12 m onth s
afte r s e rial pe rcutane ous  intra-articular PL inje ctions .
Exclus ion crite ria involve d rh e um atoid arth ritis , active
autoim m une  dis e as e , uncontrolle d diabe te s  m e llitus ,
ongoing infe ctions , active  cance r, m ajor axial de viation
de form ity (varus  or valgus ), h ae m orrh agic dis e as e s
(coagulopath ie s ), s e ve re  cardiovas cular dis e as e s ,
im m une  s uppre s s ion, patie nts  on th e rapy w ith  anticoa-

gulants  or inh ibitors  of plate le t aggre gation, us e  of
non-s te roidal anti-inflam m atory drugs  (NSAIDs ) 5
days  prior to blood donation and patie nts  w ith  h ae m o-
globin value s  < 11g /dl and plate le ts  value s  < 150
000/µic L.

MRI acquisition:

MRI im age s  w e re  obtaine d us ing 3.0 Te s la s canne r
(Magne tom , Ve rio 3T, SIEMENS, Erlange n, Ge rm any)
w ith  k ne e  coil (8 ch anne ls ). Th e  follow ing s e q ue nce s
w e re  acq uire d (in s upine  pos ition) and us e d for im age
analys is : s agittal T1 s pin e ch o (TR/TE 500/11, 4 m m ,
19 2 X 256, FOV 140), s agittal T2 turbo s pin e ch o
(2500/89 , 4 m m ,19 2 X 256, FOV 140), s agittal T1
FLASH  3D (58/6, 2 m m , 205 X 320, FOV 140), axial
T1 FLASH  3D (58/6, 2 m m , 205 X 320, FOV 140),
coronal T2 FATSAT  turbo s pin e ch o (2500/89 , 4 m m ,
19 2 X 256, FOV 140). Sie m e ns  w ork s tation Syngo
w as  us e d w ith  s oftw are  Syngo  MMW P ve rs ion VE36A
for im age  analys is .

Image analysis:

Th e  fe m oro-tibial cartilage  w as  divide d into four plate s
by anatom ic location: m e dial fe m oral, late ral fe m oral,
m e dial tibial and late ral tibial. Th re e  m e as ure m e nt
points  w e re  tak e n for e ach  plate : ante rior, m e dian
and pos te rior. Th e  m e an cartilage  th ick ne s s  and
s tandard de viation (SD) w e re  calculate d for tibial and
fe m oral plate s  at bas e line  and at 52 w e e k s .

Platelet Lysate Preparation:

Blood s am ple s  (20 m l) w e re  colle cte d in th e  day of
intra-articular inje ction in e ach  e ve nt. Th e  autologous
blood w as  ce ntrifuge d at 1000 rpm  for 13 m inute s  to
obtain PRP. A s e cond ce ntrifugation w as  pe rform e d
for th e  PRP at 4000 rpm  for 10 m inute s  to acq uire
plate le t pe lle t and s upe rnatant plate le t poor plas m a
(PPP). Th e  pe lle t w as  re -s us pe nde d in 5 m l PPP, th e
s us pe nde d pe lle t w as  froz e n tw ice  at - 80°C e ach
tim e  for 30 m inute s . Th e  s us pe ns ion w as  m e lte d
be tw e e n th e  firs t and s e cond fre e z e , th e  m e lte d
s us pe ns ion w as  ce ntrifuge d at 4000 rpm , and th e
s upe rnatant w as  obtaine d and filte re d w ith  0.2 m icro-
m illim e tre  filte rs . Th e  filte re d productw as  draw n in a
s te rile  s yringe  and us e d for intra-articular inje ction.
Plate le t count in th e  firs t blood s am ple  and PRP
s am ple  w e re  obtaine d. Th e  plate le ts  conce ntration
in th e  s am ple  pre pare d for PL w as  on an ave rage  5-
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6 tim e s  m ore  th an in th e  initial w h ole  blood plate le t
count. Plate le t count in w h ole  blood of all s ubje cts
range d be tw e e n 180 and 302 *109  / L com pare d w ith
1000 and 17000 *109 / L in th e  m odifie d pre pare d PL.
PL w e re  pre pare d at th e  H ae m os tas is  and th rom bos is
Laboratory and ce ll th e rapy ce ntre  at our unive rs ity.

Treatment procedure and follow up:
Afte r th e  firs t e valuation including bas e line  MRI and
KOOS non-norm aliz e d s core , filte re d PL w as  give n
e ve ry 3 w e e k s  on day 0, 21, and 42 and intra articular
inje ction w as  give n blindly us ing a late ral approach ;
all inje ctions  w e re  adm inis te re d by a s ingle  cons ultant
orth opae dic s urge on w ith out any com plications . KOOS
non-norm aliz e d s core  q ue s tionnaire  w as  obtaine d
on w e e k s  3, 6, 12, 32 and 52 and MRI w as  re pe ate d
afte r 1 ye ar.

Statistical analysis:
Statis tical pack age  for s ocial s cie nce s  (SPSS, ve rs ion
16.0, s ps s  Inc, Ch icago, IL) w as applie d and data is
e xpre s s e d as  m e an and SD. Stude nt t te s t is  us e d to
confirm  th e  s ignificance  of diffe re nce s  be tw e e n m e an
value s  of 2 continuous  variable s  andconfirm e d by
nonparam e tric Mann-W h itne y U te s t. O ne -w ay of
analys is  of variance  w as  applie d for com paris on of
s e ve ral group m e ans  and to de te rm ine  th e  pre s e nce
of s ignificant diffe re nce s  be tw e e n th e  group m e ans .
Th e  le ve l P < 0.05 w as  cons ide re d as  th e  cut-off
value  for s ignificance .

MRI results:

As  s h ow n in (Tab. 1), th e  m e an and SD of cartilage
th ick ne s s  be fore  autologous  PL inje ction w e re  (13.23
± 2.52) for tibial plate  and (14.23 ± 2.68) for fe m oral
plate . Afte r PL inje ction at 52 w e e k s  th e  m e an and
SD incre as e d to (13.6 ± 2.62) for tibial plate  and
(14.66 ± 2.68) for fe m oral plate s . All patie nts  s h ow e d
an incre as e  in MRI bas e d cartilage  th ick ne s s  m e a-
s ure m e nt w h ich  w as  s ignificant (p<0.05) (Fig. 1A, 1B
and 1C), w h ile  no radiograph ic ch ange s  could be
s e e n in any of th e  s tudy patie nts .

Tibial
plate

SD

SE

Table 1: Me an plate  th ick ne s s  in m m  as  m e as ure d by MRI in
15 patie nts  at bas e line  and pos t tre atm e nt at 12 m onth s

Mean T2
Baseline/

mm

13.02 Mean T2/
at 12 months

mm

13.6 P*0.0437

2.517

0.649

SD

SE

Femoral
plate

2.62

o.676

Mean T2
Base line

14.226 Mean T2/ at 12
months/ mm

14.66 P* 0.028

SD

SE

2.684

0.693

SD

SE

KOOS

2.681

0.69

@ /SD 76.35/
12.2

ß /SD 48.7/
11.1

P*<0.0001

: Plate  th ick ne s s  is  th e  m e an th ick ne s s  of 3 point m e as ure m e nts :
ante rior, m e dial and pos te rior parts  of th e  plate .
* P as  calculate d by 2 taile d.
T1 m e as ure m e nt of plate  th ick ne s s  in m m  at bas e line
T2 m e as ure m e nts  of plate  th ick ne s s  in m m  at th e  e nd of tre atm e nt
@  KOOS s core  non-norm aliz e d at bas e line
ß  KOOS s core  non-norm aliz e d at 12 m onth s .

Figure 1B: One  ye ar follow ing tre atm e nt im age s  for th e  s am e  patie nt w ith  a de cre as e  in non-norm aliz e d KOOS re s ult of 53 s h ow ing
a s iz able  incre as e  in th e  cartilage  th ick ne s s  indicating cartilage  re ge ne ration and a de cre as e  of s ubch ondral oe de m a.

(Figure 1A,B,C): Sagittal fat s uppre s s e d T2 im age s  for a fe m ale  patie nt w ith  k ne e  os te oarth ros is
Figure 1A: Bas e line  im age s  of a 56 ye ars  old fe m ale  w ith  a non-norm aliz e d KOOS re s ult of 76 s h ow ing full th ick ne s s  cartilage
de fe ct at th e  ce ntral w e igh t be aring part of m e dial fe m ur and tibia. In addition th e re  w as  an adjace nt s ubch ondral bone  m arrow

h ype rinte ns e   are a indicating oe de m a (as te ris k ).

x x
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al is  th e  s m all num be r of patie nts  and th e  lack  of long
te rm  follow  up. Furth e rm ore , w e  us e d th e  PL w h ile
H alpe rn B e t al us e d PRP and com paris on be tw e e n
th e  tw o products  h as  not be e n done ye t, and it is  not
k now n w h e th e r th e  tw o are  s im ilar. W e  h ave  no cle ar
e xplanation for our finding and m ay be  our product
h as  le s s  inflam m ation- inducing m ole cule s  s ince  w e
de ple te d th e  w h ite  ce lls  and th e  plate le t m e m brane s
in th e  proce s s  of pre paration of PL.
W e  be lie ve  a large r num be r and long te rm  follow  up
s tudy is  ne e de d to confirm  our finding w ith  additional
m ole cular s tudie s  to e xplain our re s ults .
Lim itation of th e  s tudy w e re  lack  of s tandardiz ation
of MRI cartilage  th ick ne s s  m e as ure m e nts , lim ite d
num be r of patie nts  and lim ite d financial s upply
Th is  s tudy s ugge s ts  th at autologous  PL m ay play a
role  in im proving th e  k ne e  cartilage  th ick ne s s
m e as ure d by MRI in e arly on s e t of KOA. Th e  MRI
im prove m e nt didn't corre late  w ith  th e  clinical outcom e
de s pite  be ing s tatis tically s ignificant.

Figure 1C: Mark e d im prove m e nt of cartilage  th ick ne s s  (arrow )
and bone  m arrow  oe de m a (as te ris k ).

Discussion

Se ve ral s tudie s  h ave  s h ow n th e  us e fulne s s  of PRP
in im proving th e  clinical outcom e  of e arly s tage
KOA.9 ,10 In a re ce nt s tudy Filardo G e t al s h ow e d
th at PRP w as  not s upe rior to H yaluronic acid (H A)
in th e  tre atm e nt of s tage  0-3 KOA as  m e as ure d by
clinical outcom e  us ing Inte rnational Kne e  Docum e n-
tation Com m itte e  (IKDC).11 None  of th e s e  s tudie s
did any pos t tre atm e nt MRI e valuation, e xce pt H alpe rn
B e t al w h o trie d to corre late  th e  clinical outcom e  w ith
MRI; but patie nts  clinical im prove m e nt did not m atch
th e ir MRI re s ults .12

Since  w e  w e re  th e  firs t to re port th e  e ffe cts  of PL in
e arly KOA,4 w e  pre s e nt h e re  th e  pos itive  e ffe ct of PL
on th e  th ick ne s s  of th e  k ne e  cartilage . W e  follow e d
15 patie nts , w h o com ple te d MRI at bas e line  and at
12 m onth s , and w e  com pare d th e  th ick ne s s  in both
im age s  and found an im prove m e nt, als o w e  com pare d
th e  clinical outcom e  as  m e as ure d by KO OS- non-
norm aliz e d s core  w ith  th at of MRI in th e s e  patie nts .
Th e  clinical im prove m e nt outcom e  w as  h igh ly
s ignificant, w h ile  th e  MRI im prove m e nts  (Fig. 1C)
w e re  m ode s t but s tatis tically s ignificant.
Th e  m e ch anis m  by w h ich  PRP and by infe re nce  PL
im prove  KOA is  s till not cle arly unde rs tood. In an
ovine  m ode l, PRP produce d prolife ration of autologous
ch ondrocyte s  and m e s e nch ym al s te m  ce lls .13 PRP
re le as ate  w h e n adde d to ch ondrocyte s  from  patie nts
w ith  KOA inh ibit inflam m atory proce s s e s .14 Th e s e
include  dim inis h  nucle ar factor-B activation, inh ibition
of inte rle uk in 1ß  and aggre can ge ne  e xpre s s ion.
Th e  lim itation of our s tudy and th at of H alpe rn B e t
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