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[ Abstract] Objective To compare the efficacy of intra-articular injection of autologous platelet-rich plasma
(PRP) with that of sodium hyaluronate for patients with knee osteoarthritis (KOA). Methods Fifty KOA patients
were randomly divided into a PRP group (n=25) and a sodium hyaluronate group (n=25). Those in the PRP group
were injected intra-articularly with 5 ml of autologous PRP every 2 weeks for 6 consecutive weeks, while the sodium
hyaluronate group was given intra-articular injections of 2 ml of sodium hyaluronate once a week for 6 weeks. Both
groups performed isokinetic strength training three times a week for 6 weeks. Before as well as 6 weeks, 3 months, 6
months and 12 months after the treatment, both groups were followed and evaluated using the Western Ontario and
McMaster University osteoarthritis index (WOMAC). A Biodex System 4 isometric muscle strength testing system was
used to evaluate the knees’ peak torque (PT) in flexion and extension, total power (TW) , and average power ( AP).
Results Before the treatment there were no significant differences in pain, stiffness or average WOMAC score be-
tween the two groups. Afterward significant improvement was observed in the pain, stiffness and WOMAC scores of
both groups. Compared with the sodium hyaluronate group, significantly greater decreases in the average WOMAC
pain score were observed in the PRP group after the different intervals. That was also true of the average stiffness

scores and the overall average WOMAC scores after 6 and 12 months. The flexor and extensor PT, TW and AP at the
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angular velocities of 60°/s and 90°/s also improved significantly in both groups after 6 weeks and 12 months, with the

improvement of the PRP group significantly greater than that in the control group at the same time points. Conclu-

sion Intra-articular injection of either autologous PRP or sodium hyaluronate can effectively alleviate the clinical

symptoms of KOA when combined with isokinetic strength training. However, PRP is the more effective. Its use is

worthy of clinical application and promotion.

[ Key words) Osteoarthritis;  Plasma;

DOI:10.3760/ c¢ma.j.issn.0254-1424.2019.10.011

Knees;

GF X = A M 28 Y R (knee osteoarthritis
KOA) J/Y7 HAR F 2R B d Ol M R
AR BSPA  AELIGG R S PR Ve A L R Y 7
FEEa T, O I N 25 W) SR HERE R TR O
# (osteoarthritis, OA) IJIRYT . SR, 5 PN I 5l
2SR KOA Sk I Ewbleie . Bar, i
RIITRYT OA BYBIERREN 22 T T 5 i Y25 I AN A E e
AR, IFASHE B S Ol AR AR Ak
& I/ M2 ( platelet-rich plasma, PRP)/E A—Ffi/k:
Yoy, B2 E WM AT, PRP & & Kk
PR AR I 45 R, TR ELH BUB SR 15 A K
S R AR A A, A R Sk LN 25 %
FBT A ST T I B A P R AR B R e BT
TSIt OG5 T AR UL 94 = A
RAFRCR, Xt KOA S IR CTT RUE M 140 &
BT OARHFFER T SET N TE ST PRP ol By 55 R K A
SR NUIVIZRIRYT KOA ¥, B EMEILRT KOA &
BITR 2, IIEWTT

&5 E

— MFFENT 5 J oy

YEHL 2016 4F 1 & 2017 4F 6 A TEFRBRIAIT N
KOA 3 50 fl, 5 & (B XRG4 ™ (2007 4
Jif) Y B WibR e DI 1A H N E BT T
QX e Fr (i s A7) s ST M PR AR 2 AR R
WAL AN (2 PEMEAR , SCAT N B FOIE A B KT WIE
= FiFE, <2000 S/ml; @ AR R (AR =
40 %) ; ®RME <30 min; ©IF SHHA B (), W
EO+QBD+B+®+@D+@+&+© BRI nl 2 Wi,
KOA 52142451245 I8 Kellgren-Lawrence 439%: 1 901
G s ORI BR AR 78 5 OG5 ] B T 2 B
B R N A T B R R R T AR IV
P, A IR BB

PAFRUE . DR 40~80 %, BN AT kAR ; @
Kellgren-Lawrence 5213 2% 73 %@ T 1 ~ V935 ; @ A
TRIEA2, BB 52 S LT U 25 @3 148 N oK A FH B
WS RRAYE ;O FEREMERES, HbRbR
e OB IR ST 8 I ST 854 1 e 45
AP 5 7™ 70 il 138595 B PR | 100 Y89 B

sodium hyaluronate ;

Isokinetic strength

HoAh R s ORE HEAT IO B AR s e N T
REF . DMLOEH<110 g/L, M/PRr<100x10°°/L; &K
P R T A TN T RE B G, AR SIRIT & o

iz B BEALE 0K 50 il 5 20 PRP 4L B
BERENAL, BE4H 25 ], ik PRP 416 1 BB E HEl
Fili A< rp SRR RIS BRI ER AN AL 1 2R 1 Bl g
BURM TR B, AR AT, BeZdtk 47 fil
FH oL AGF ARG , Horh PRP 4H 24 1], 3k B RR 4M 4 23
B, PIZH R E PP AR O RE B 5] BMI 4548
(body mass index, BMI) }& KOA 321522 S S5 50k
iSRG L (P>0.05) , B A ik, I
#£1,

F1MALURHE TR

v TEBI(H) AR e BMI $5%
H _

45 s L) @ (% ,x+s) (4, x+s5) (57 ,x+s)
PRP 41 24 8 16  60.53x7.01 2.76+0.87 24.06+2.87
BEESERENAL 23 8 15  59.32+6.39 2.68+0.89 25.15+3.12

N S AR () KOA -4 (#1)

AL (e b H TR 111 %% IV 4
PRP 41 24 2 12 4 13 7
BEESERANA 23 20 10 3 14 6

Z ORIk

PRP 4 5 #4257 LK PRP OG5 5 PN T 56 0 45 3
WA NSk, PRP SET SN 45 2 J8 1 9k, 36 3 Ik, %
SE6 8, BIEERENALE A R B I RR A A T T S Y
TE S AN E LA U 25, SR 2 ml 3 B8 R A0 T S (1L
ARt I A 25 PR | L iS5 H10960136) £85¢
TS, B 1R S 6 K, ESE 6 B, BREENE
FH YA IR Sl Sl T, - kit G TE A% ol fR B 67 o
24 b N AT LU FH KO R A, AR A nT 1 R v
SRAE(EEH 0.2 ¢), A BEIRE 24 h J5 R IR T4
WL,

PRP 45 07 ¥k R0 R B O, R I &R
PRP #H &R ML H B0, FIEE Bk I 50 ml,
TABCBEEFIAL IR W BBV S ml, 3 f Y 2 IR
L, 55 1 REL 1400 v/ min, WHLETS T 24402 E
A2 HLH 3 mm,ﬁﬁi% 2 W\%lb, LI 1400 r/min &>
10 min, $eAF500 2 )2, FE ML/ (platelet-
poor plasma, PPP) , W H(Z) 3/4 35 W3¢, ) 43 H]



- 766 - AR P BE A 5 R4S 4 2019 4E 10 A %5 41 %5 10 8] Chin J Phys Med Rehabil, October 2019, Vol. 41, No.10

PRP, JIIA 0.2 ml S84LE5E AL, BV 45 5 45 189 PRP

PRP SIS R 5 0 07 0 - B8 SR UM M, A
TR it 2 70°~80°, LA, R EE, BHKIA
JY AR P AMI 1 em Ab ( IAMIEHR ) HE4L, 25
HIASCTT N, TEABUEH & 479 L& PRP 5 ml 813¢
TERAN 2 ml, SCT BRI 2 mT b ORI

NN 38 S [E )™ Biodex System 4 A 5%
LI ZRZR GE, W R85 B0 e 1 A JULA R JUL ik
TR AL I S5 S L O IR AR T . 36 1 iz sh Il 2k
TR, 75 8 03 LS SR AT, il 2 1 52 8
XUBERE RS2 | B9 22 A B 25 I 25, R /i 5l )
Pl L. U4k TJ5 5 2k 60°/s, 90/, 120°/s 1K
90°/s,120°/5,150°/s {138 L AT F B WL 25, B4
FIBREAS 10 YOOI AR 2k ~T , 7l Zrad F v
55 T R e R MR DR 14 e (v e ARt g 5
R KR 20 s, RIS SRR R R
2 min, BXIIGE 2 41, 55 3 U, %ELE 6 JA,

=R RSO

IRYTHIN TR B AT IEAL WA 9T 6 IR 3
.6 H 12 A R EFEHAT TS, B
R R FH W 22 R 0 22 v T i ke o B 1 AR AR L
(The Western Ontario and McMaster University index of
osteoarthritis, WOMAC) ¥F 4> 22 G5 1%, % £ A B 5 15k [
SIEATXS H 3T, WOMAC 1 3% P 25 A0 475 OG5 9
EEAR B KOG T DRe , 3 24 AR AN RUA T %
JE R T EERIAR ™ 5 SR, B 0 I 0~
457, 8930 96 71

PTA BFRITHIT 36T 6 JilJS JhYY 12 DA R R
FH Biodex System 4 %I 55 3 L J7 I 3R 40 D0 e O 49

JiE AH LI F 5 (peak torque, PT) & 3 (total work,
TW) AT (average power, AP)

Pa Beites ik

KHI SPSS 18.0 fRGETH A H Mt AT Kdla g ity
Br, it RORER ] (2 £s) IEGROR AR L BCR H ¢ K
oy mf o A Iy 22 3 A, A 5 26 55 D R RN ARG 9 B
ARSI, A [6) B 6] 55 5 0 L %58 % F Bonferroni 46
5 THECRRER X KB, P<0.05 3% 22 A Gi it 2%

5 £
— 2 HAFEIRITAT Ja AR E] 5 WOMAC B4
Heds

AT, 2 41535 WOMAC K9 B e 1743
s, £ RS2 X (P>0.05) . SHMNIAIFRTEL
5,2 AR IT 5 AS A I [R] A5 WOMAC &0 | 18
i PR YA ik (P<0.05) . 5B EEMREN 4L IG
J7 i TRl s ) 5 b PRP 40697 3 N H 6 1 H (12 4
H K WOMAC 5 143 51 (P<0.05) , PRP 413697 6
A 12 A~ A B WOMAC B AF 37 43 324K ( P<0.05) ,
PRP 417597 6 T~ H .12 4~ H ) WOMAC X5 JIE1E4)
BAR(P<0.05), 1K 2.3 4,

TRITIE 2 A S NS R R

S NIRRT 2 B EIRYY 6 JiE 12 A
IFE AR 60°/5 .90°/s T B JE UL AL PT  TW AP
BIA s (P<0.05) . S3CIRNALIA T ) [ B ]
A8 bR EE B, PRP 4LiR YT 12 A~ H B 7F £ ol i
60°/5.90°/s T IJEAL AHAL PT . TW AP 3 RILS, 22
SAGHFE L (P<0.05) ,TERES 6.7,

®2 2 HBFIRIIRT S AFE] 5L WOMAC PR EIr UL (), %ts)

215 Bi%L JRYTHT RIT 6 il wIY 3N A BIr 6 N H BIF 12 A
PRP 41 24 13.04£1.55 7.18+2.82° 6.44+1.56" 6.12+2.72% 7.18+2.19%
B IR AL 23 14.25+2.12 7.22+2.95° 7.54%1.67 8.83+2.04° 10.87£2.22*

T SYLPRATFRT LR, P<0.05 ; SRR NG TG R i 5 [E4% P P<0.05
£33 24BERITHT IS AR ]S WOMAC BEEIT 7 LR (41, 2+s)

21 5] 15145 GBI HT YT 6 JEE iwIT 3N A iHIr 6 ™~ H I 12 H
PRP 41 24 4.49+0.98 2.25+0.74° 2.01x1.14° 2.11+1.07* 2.55+0.77%
B IR 23 4.33+1.01 2.19+0.87* 2.07+1.68" 3.54+1.08" 4.59+0.63*

T SANIRITET LA, " P<0.05 ; 5 B B R G 240 36 7/ [ A ) ki bk 2, P P<0.05
F a4 2 HEFIRITRJEAERE S WOMAC ST DIRETEST LER (43, 7+5)

215 %5 VRITHT 1697 6 AR wIF 3 A AT 6 A YAIT 12 M H
PRP 4 24 50.21+6.41 22.10£6.35° 23.73+6.67 24.54+7.09% 25.04+5.72%
BTG 23 49.09+7.44 23.33+£5.91° 25.34+7.08" 38.71+8.11° 39.87+7.99*

T SHMNIBITETHER, * P<0.05 ; SHERS IR ALI6 Y7 o TR 18] 5 L3, P<0.05



TP AR R A4 5 AT 4R 2019 4F 10 5 41 55 10 ] Chin J Phys Med Rehabil, October 2019, Vol. 41, No.10

RS 2HBEIRITHIG AR S ASFEAEE R EIL ML PT (N - m,7+s)

- 767 -

205 1115 JEWL 60°/s L 60°/s JE L 90°/s L 90°/5

PRP 4

JRITHI 24 36.21+12.45 44.05+10.56 28.3428.41 34.87+11.43

69T 6 G 24 56.62+9.55° 82.60+12.51° 50.13+10.84* 66.33+10.48"

BIF 125 H 24 54.62+11.23% 74.62+9.64% 48.62+8.95% 59.62+9.58%
B ESTR ML

ey gl 23 37.93+13.82 45.20+10.33 29.6429.87 35.50+12.41

iRIT 6 S 23 58.62+10.18" 81.13+£10.84* 51.20+11.06* 67.27+12.56"

WWIF 1240 H 23 43.63+10.38° 50.11+12.34° 36.64+9.06° 48.62+9.55°

T SAPIRIT TR, " P<0.05 ; 5 B B RRNALIA YT 5 R [E) ot L R A el B L%, > P<0.05

F6 2 HBFEWRITHE AR ]S ASEAEE T B AL TW (), 2+s)
25 % JEWL 60°/s L 60°/s JE L 90°/s L 90°/5

PRP 41

JRITHI 24 401.21+98.85 453.05+120.85 313.85+105.14 401.59+101.68

BT 6 iR 24 826.48+115.46" 920.62+132.81% 652.59+98.97* 823.53+115.68*

WWIT 1240 H 24 616.35+105.36" 756.29+120.68 516.48+118.47% 665.41+115.96*
BERETR AN AH

BT R 23 410.36+101.23 462.47+123.68 320.85+114.83 410.85+104.83

WBIT 6 AR 23 836.45+120.38" 932.59+129.76° 667.59+111.80 842.59+118.84°

VIF 12404 23 506.45+99.49* 646.45+123.57* 411.45£120.66 588.45+113.99°

Y+ S PRIT T LU, " P<0.05 3 15 BRI AL T I ) i) 2[5 A4 2 Loz, P<0.05
T2 ABHEIGTHG A F A AN AR L APL AP (T, 32s)

2157 1155 JE L 60°/s AL 60°/s JE L 90°/s AL 90°/s

PRP 41

TRITHI 24 19.25£5.65 23.05+9.21 17.93+9.83 21.59210.68

BT 6 JAE 24 32.86+8.46" 38.62+10.05° 29.59+9.83" 36.53+9.65"

BT 124 H 24 26.45+5.44 31.45+8.87% 24.45+6.57* 30.45+9.62%
PeRETR AN ZH

VRITHT 23 20.21+6.68 25.24+10.27 18.30£10.84 23.26+11.69

RIT 6 G 23 33.45+9.46° 39.59+10.39° 30.13+10.22° 37.63+11.26

BT 12401 23 22.45+5.36° 28.62+10.44" 19.20+8.96* 26.45+11.06"

TE : GHALIRYITRT ILEL, * P<0.05 5 5 BB RR AN ALIAYT I RIS 1a) 6 ) £ 3 LL 4%, P<0.05

= AR KA

SR R B RSOV T S R R B S Ak
DS NEZ N2 Gt E AN NI Iy CN R
fift , A A BURE P FUIRPEARAE 3~5 d,

i #

I, 48 R HE A (0 DG s PR S B o 25 T o 3
B R R S5 250997 KOA (HY PR R AR 7E 2018 4ER
PRP 75 515 AMEHIG RN H o RILIRH B ds |, i
PRP J87 B X5 ANEHEEN , AT DAGE A 5 950R  elcat i
TRRISEAT I RE R SAH LB E L RIF5ER
FHE R PRP Bl B 35 W2 0 8 S A SR UL N 25, 25
R 2 HREIRIT A AR E] 45 69 WOMAC PF43 48 3R
FYRTIA B, Hd PRP 413697 3 1~ H .6 M H (12 1 H
FIPIRTESY TAIT 6 1 12 AN Y 565 (A A1 06 15 2
REVE MK THIS IR ML, 278 PRP JESIXT KOA 3%

FRTTHN ABAE DI RE KT AU T O s iR dly,
PRI RELS PRP & 22 Rh i v 3 19 A4 K R R4 4k
1, BE 16 52 40 0 A2 SR At B4 1) 2 KBRS 2
AP M AR A RIS R T A A 1
VR X BEREBFSE R, PRP 05 T A/ 2 18 5
TR A B 0 AR A A DY kB 48 S S B 4
T AT AR AR 00 A B R4 A 400 L DR B A
AR B 1 2 R SR 1 00 L S 4h,
KOA R0 % J it R 190 B B IR iR A —
BRIV JIER T S0 577 JH kg g 8 ) PRP 5%
T PESRNAYT T 2 Fh JRE Y T 7E 45 5 3 Ao
RAE , EAEAE ARSI P, AT R A 48 i T, MK
A EHTR I HLUPER

BFFE W], KOA F T 5635 R B LI A e 36 54
DR LIA S , e 1 PG U Sk JUL 2 4 S O 48 UL A A
UL PT HAEASTA, 5400 KOA SRR & A & Je e |



- 768 -

AR R A4 5 R 4 2019 4F 10 5 41 555 10 81 Chin J Phys Med Rehabil, October 2019, Vol. 41, No.10

AWFFEE L ALK, & B KOA B3 T4 A H
PR A BTk UL M 28 LATL 3 sk 555, Jee A UL B (A S £l
A A R R O Ao LR JILEE A 7 A o Ak i) 46 3k
LS I 25, 45 5 SRR 7 45 SR 2 41 R B Y
PT WT AP B3657 R4 0 0l 3 s ik — P Fl U7 B
1BYT 12 A BB A Y SR b AT = IR TR,
FEJF PR A ST S NS 259 )5 %o AR B B RN T T
REA — R, ] LAl 5 PR AR 1Y 1% Bl /KT,
ZHIR] AR R B IR TT S5 R, 2 A R 2 A Y AR ) Sy 2
febr2E G X iRYT 12 S A i, PRP 4R EOC
9 PT WT AP 2535 /5 F O IR AN 2, 38 7 5015 s N i
SFAR PRP SIS RRENER A 25 UL I 2 Ae Ja 30 Py Xt
BE RV s 22 AU, (B34 PRP 72424
F2FFEhn BT T B B R T S

ARHFFE T, PRP ST i v S ke A 7 3 1Y) O
KAE , BN KRN R R I R, K2
FRER B ZHUNEE  BUR G A9 A R T2
MR FHEE S ARSI 25, FE3Rd7 o T TR 6 T 9K
i, R ETE R RS EIRE 24 h,24 h J5 I IRTTSE
AL, [EE, %8 3] KOA BEEEASERIS
57, MR EAR P 454 B AT N AMIF ST E 178G, I
SRR E R 3 UK, B FIE ST KOA 5 51T )
DAY, W LA RO i O T (R D e | ol
EEATIZ S TR, W4 i e AR e M U AE A . )
i, A5 L st 25 2R G RE AR BI04 B 77, BEAR S
ZAXH BT FEIHE Y 3 7 KN, TEIe PRI A 2 I 2R 4R
WHZ M,

AW Z hb A . PRP VE 5 E I 1 5650 0
PRUETT 2, AT RE SR A ST BT R L A
Oy BE AT REILIRAG AT |, RAAR S B UE SR JC I el
ANHERR 59 A WS R A G, R T PRP
16 52 300 A RS L 1 T Ak S

£ % x #t

[1] Sanchez M1, Anitua E2, Delgado D3, et al. A new strategy to tackle
severe knee osteoarthritis : combination of intra-articular and intraosse-
ous injections of platelet rich plasma[]J].
2016,16(5) :627-643. DOI.10.1517/14712598.2016.1157162.

[2] Nguyen C, Lefevre-Colau MM, Poiraudeau S, et al. Evidence and

Expert Opin Biol Ther,

recommendations for use of intra-articular injections for knee osteoar-
thritis[ J].Ann Phys Rehabil Med,2016,59(3) :184-189. DOI: org/
10.1016/j.rehab.2016.02.008.

[3] #hbuh, M/NEE, SRIEPE, S5 2 AT aF /MBI 3% 5 B AR
BRI G B O RS LEAT S [0 ], h [ S AR 2R A
2015,15(8) :676-680.D01:10.3969/].issn.1009-6604.2015.08.002.

[4] Bannuru RR, Natov NS, Dasi UR, et al. Therapeutic trajectory fol-
lowing intra-articular hyaluronic acid injection in knee osteoarthritis--

Osteoarthritis Cartilage, 2011, 19 (6) : 611-619.

meta-analysis[ J |.

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

DOI:0rg/10.1016/j.joca.2010.09.014.
FHIE R, i J6AE, EARES 45 M /AR I 3% 56 35 Ji P9 S 86
DU SK ALY ZRRT IR OG5 S R S [ ] b AR gy B = 2 5 B 4 2%
ik, 2018,40 (8) ; 622-624. DOI; 10.3760/cma. j. issn. 0254-1242.
2018.08.016.
MR, RFiE, MBI WU I ZRX R H
TR BH R NREAK R [J]. P L A0, 2012,27
(7) :631-634. DOI;10.3969/j.issn.1001-1242.2012.07.01.
AR B R 2 B ORI RISIA TR 2007 4ERR [T ]. PR B AL
#%7,2007,27(10) :793-796. DOI:10.3760/j.issn.0253-2352.2007.
10.016.
PRES, wRely, 2edt, 45 VY22 MR 7 Ly i oo i T R
TEEEMEEEL 7] A B 5 920k, 2010, 16( 1) :23-24.
DOI:10.3969/j.issn.1006-9771.2010.01.010.
Anitua E, Zalduendo MM, Prado R, et al. Morphogen and proinflam-
matory cytokine release kinetics from PRGF-Endoret fibrin scaffolds:
evaluation of the effect of leukocyte inclusion[ J]. J Biomed Mater Res
A,2015,103(3) :1011-1020. DOI;10.1002/jbm.a.35244.
Pl T (e el o S e ok 2 B B e I/ A R ST
HNBHIE RV & R I (2018 4F ) [T]. AR ST AR A (R
FHhE) ,2018,12(5) :596-600. DOI; 10.3877/cma.j.issn. 1674-134x.
2018.05.00.
WHIC, B, o, 45, B U AR AR PR AR I 4 R
ST R [T]. A 8T RBF 5, 2019, 23 (4) : 597-605.
DOI:10.3969/].1issn.2095-4344.1042.
Xie X, Ulici V, Alexander PG, et al. Platelet-rich plasma inhibits me-
chanically induced injury in chondrocytes[ J]. Arthroscopy, 2015, 31
(6) :1142-1150.DOI; 10.1016/j.arthro.2015.01.007.
Zhou Q, Xu C, Cheng X, et al. Platelets promote cartilage repair and
chondrocyte proliferation via ADP in a rodent model of osteoarthritis
[J]. Platelets, 2016, 27 (3):212-222. DOI: 10. 3109/09537104.
2015.1075493.
Loeser RF, Goldring SR, Scanzello CR, et al. Osteoarthritis: a disease
of the joint as an organ[ J]. Arthritis Rheum, 2012, 64(6) ;1497.
DOI:10.1002/ art.34453.
Fg, SRR, X055, AR BT/ L3R 4 A IR K E ST 0t R
[J]. R E M B2k g | 2013, 13(13) :2574-2577.DOI.; 1673-
6273(2013) 13-2574-04.
Bennell KL, Wrigley TV, Hunt MA, et al. Update on the role of mus-
cle in the genesis and management of knee osteoarthritis [ J ]. Rheum
Dis Clin North Am, 2013,39(1) :145-176.DOI:10.1016/j.rdc.2012.
11.003.
Bennell KL, Hunt MA, Wrigley TV, et al. Muscle and exercise in the
prevention and management of knee osteoarthritis: an internal medi-
cine specialist’s guide[ J].Med Clin North Am,2009, 93(1):161-
177.DOI; 10.1007/s00167-011-1837-x.
BAMEUR, MERELS, VAL W /MR IMLR IR T B O ST AL
ZAAMWRGEN [J]. PRI PR (TR , 2014, 8
(6) :72-77.D01:10.3877/ cma.j.issn.1674-134X.2014.06.019.
CookJL, Smith PA, Bozynski CC, et al.Multiple injections of leukore-
duced platelet rich plasma reduce pain and functional impairment in a
canine model of ACL and meniscal deficiency [ J].J Orthop Res,
2016, 34 (4) :607-615.DOI: 10.1002/jor.23054.
(&1 H 441:2019-06-19)
RS )



