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[EIBg 1 )85 IR0 THESHAIFET IAIT R 3 D H CIRITE 6 A H SE LSS B IE43 (Visual analogue scale, VAS) |
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A retrospective study of the effect of ultrasound-guided intra-articular injection of
platelet-rich plasma in the treatment of knee osteoarthritis
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[ Abstract] Objective To explore the clinical efficacy of the ultrasound-guided intra-articular injection of
platelet-rich plasma (PRP) in the treatment of patients with different stages of knee osteoarthritis. Methods We
retrospectively analyzed the clinical characteristics and X-ray data of patients with knee osteoarthritis who received
ultrasound-guided intra-articular injection of PRP in the Department of Rehabilitation Medicine at Sun Yat-Sen
Memorial Hospital, Sun Yat-Sen University between May 2018 and June 2019. The patients were grouped according to the
Kellgren & Lawrence Classification (K&L 0, I, 1T, ll, and IV). All the patients received four injections with a one-week
interval. The Visual Analogue Scale (VAS) and Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) were used to evaluate the clinical efficacy before the injection, and 3 and 6 months after the injection. Adverse
reactions were recorded. Results A total of 102 patients were included without any grade 0 cases. There were 20 patients
in K&L I group, 37 in Il group, 31 in Il group, and 14 in IV group. No adverse event was reported. Significant
differences of VAS scores and WOMAC index were observed in I, 1T and Il groups at the 3rd and 6th month follow-up
(P<0.05). VAS and WOMAC scores of the three groups at the 3rd and 6th month after the treatment were significantly

improved compared with those before the treatment (P<0.05). There was no significant difference in VAS score at the
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3rd or 6th month after the treatment three groups (P>0.05). For K&L I group, there was no statistically significant
difference in WOMAC score at the 3rd or 6th month after the treatment (P>0.05). However, the WOMAC scores at the
3rd month after the treatment were better than those at the 6th month in K&L II and 1l groups (P<0.05). There was no
significant time-depended changes in VAS score or WOMAC score in K&L IV group (P>0.05). Conclusion The

ultrasound-guided intra-articular PRP injection is safe and effective for pain relief and function improvement in patients

with knee osteoarthritis at the early and middle stage.

[ Key words] Knee osteoarthritis; Ultrasound-guided injection; Platelet-rich plasma; Retrospective study
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B 34544, B PRP NE & 2FMAKHE T, B
e, A B TR R A G i S A BB
HRTTEE 5500 . WUBRENE | BZH 25 45 40 34
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RANZE AR B B R B B 2B A 51 3 R R i
PRP [ 41HYT KOA B EVERFR X R . AR
HE (FEHEREOQ) « O F56 3 E R 2 23 FIER

DT AR W3 1 2 AR e i IR 2 WA A, [RIB
/2 B, C.D. E &TMERE 2 %%, Ali2Hi KOA) :
AR LD HWNRE TR ; B. XA (Wi
s A ) R ST I BRARZE | Bl T AR A (5%
PENEAR | TG BFIVN; CAFR=50%; D. R
{EES () <30 min; E. 35 sh A 5 B (&)
@ ZMRSFIRITITAME L AR B Z ) &
Ho HEBRARME Gl R —) « @ WX A I B
(B0 FE Jy 5 e BRIk ) | G 1 g sl 4% 5 @ I
Difesew s O e ™ O Mg Ko™ E T, B ohEe
AN @ G I INHI AT SORS fBRAS , ABERC AR
J7 KBV ; & BT FARIBIT LS AR CHE
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1.2 HARAE

1.2.1 PRP #& ARG R A IR Ol AR
PRP, HARGITN . HFERA 1 mL MR EAHTEE
FIE 10 mL —RMES AR DL 18 G 4k & B E it
HIER K0 9 mLx4 45 CBUI I 3G 19 B8 3 S Bt
9 mLx4 &, BAME 9 mLx2 %) ; TTHEARES FLIES
L2428 15 cm, #5331 500 r/min 2.0 10 min Ji&5, 4
MArh 3 2; SeHEE T 244, Ha T
DA C2F 42 15 em., 53 2 000 r/min. 250> 10 min;
KBGO, ZIeHH T2 900, It
]2 2.0 ~ 2.5 mL HI T 5T, EIF55] PRP; 36 mL
Jik Il 7T 345 8 ~ 10 mL PRP., FRATXI 3R LAY PRP 7l
mnEA TR AR BT R, R R4 A PRP I/
M B g A i/ IR BE Y 3 ~ 6 135
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(8 ~12 MHz) ; ST HTPEAL OC 19 16 P 15 B AR
0L, ARWALZ , WRITRIAT ARG . A8 A Rep
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FIfA& PRP 4 ~ 5 mL, WA HAESCT i N IR HLIE &L
AT 5 H RTH BE, 76 AT T 32 Y0 B P 4 3l 17 2l B O
5~ 8 K, XIS N PRP SR ORHL. WIS
10 min JTCAN RN, 5 MG EEFEE R, S
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IVAH[E T X £k 5 Jf#% I8 Kellgren & Lawrence
(K&L) 538 : 0 HIoe % GEH ) 5 1 9%, Bl
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KT PR B S 5 IV, SRRl AR %5, 4K
B EEL],
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VAS) : WA, Q PUZE RIS I et
W K2 (Western Ontario and McMaster
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BEAIOCTT D fE 3 > J7 T PPAG 28 3 RN 2 g el 38
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HAGOL, WSRO b i . R n R SR 55 R
PORNE, DA Rt i, R IS A5 A B
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K HI SPSS 20.0 Geit A4, THR R
KR 22 =R, AEIEAS 0 9T ORH
AR CF Ao 8, b aar i) Fom . T8
BER G ESCR SRR, R HERA ¢ K58,
BOE R K ME a=0.05,

K B PR 2R 7 25 43 B LU A A BB A AR IR
BMI . i 2 241 (6] 22 S, 4% 41 (8] P9 P9 b 4k
Bonferroni ¥ (2 5 [LEIRECH 6, TG 50 /K
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AF [) A e, A BSCa s 2 E Ao A L 7 25551, R
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FHEE & R R 7 220007, £ 4LIRYT T RIRYT A
P 8% ] Bonferroni ¥ (1 %% £ 56 /K 1
a=0.05/3=0.017) 5 UEHE ™ F AN IEA AR s 7
25551, SR H Friedman BRFIKZE, 25 2H PN Y EL A
K H] Bonferroni % (28 FLEIRECH 3, K ERIK
1 a=0.05/3=0.017) ,

2 #R

2.1 lgRER

ey A B 102 4], Hr, 55 27 4 (26.47%) ,
4 75 9 (73.53%) ; 4Fi% 36 ~ 85 %, ¥4 (67.28+
9.05) % ; BMI (24.70+2.42) kg/m’; JRFEN 1 ~ 15 4E,
T (5.91+£2.70) 4F 5 TG N B 74 fl
(72.55%) . A7 18 9] (17.65% ) . 224 10 441 (9.80% ) »
16 K&L -0, 1 4% 20 6] (19.61%) , % 36 ~ 78
%5 437 B (36.27%) , % 54 ~ 83 %5 T2 31
%1 (30.39%) , 4E#% 52 ~ 85 % 5 V4 14 4 (13.73%) ,
4RI 51~ 83 %5 TC 0 GURBIZIA

4 M BMIL SO A 2R ] LA, 2557
IG5 L (P>0.05) 5 4Fl% ., iRl a] thds,
ERAGH R X (P=0.018. 0.003) . K&L I %
HBEER/NT T (P=0.006) . M4 (P=
0.003) ; HAKUMM L, ZRYLLEITHE
X (P>0.008) . K&L VB EHEHREWHE KT
K&L I 404 (P=0.006) F11 [T 2% 4H (P=0.0078) ; HA4%
FKHWP L, 27822 L (P>0.008) .
BEIRIRGORE, W3 1,
2.2 PRP i GHAITHIE VAS 4 LLER

K&L I . I Mg i 5 & i) VAS PF55 fif
it a] 28 6 (P<0.001) 5 3 ZH N [RJI ) i — 20 3
I LR, 697G 3. 6 A H Bl SiGIFATH L,
PR A G2 L (P<0.001) 5 {HALIEIT
J& 3. 6 A H RSP LS, 2RI RS TH# 3 X
(P=0.021. 0.032, 0.018) , $&7 Fifi 7 i [1] F B 4+
LGt . BEDTIA] A ] A K&L IV 855 VAS
WA BB e, 225080112 (P>0.05) . L3k 2.
2.3 PRP F§HATTBI/E WOMAC iF4rtb &

K&L T 2241 WOMAC 143 Fifi it 0] 284k, $2R

®1 BERKER

T H I %% (n=20) 11 %% (n=37) %% (n=31) V& (n=14) K geiT- &k PfH
Y (T2s, ) 61.6510.59 68.46+7.28" 69.19+8.72° 68.00£9.41 F=3.524 0.018
S (B, B 5/15 9/28 10/21 3/11 §'=0.819 0.876
BMI (X +s, kg/m®) 23.7242.31 25.14%2.15 24.68+2.65 25.00+2.62 F=1.598 0.195
TESFBAL OB/ A /2], 5]) 12/4/4 271713 26/5/0 9/2/3 §'=9.018 0.141
FtE (T, 4F) 4.85+2.30 5.19+1.94 6.81+3.19 7.36+2.76" F=4.925 0.003

5 T RS, P<0.008, 5 1T 4440 LA, P<0.008
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X (P=0.000. 0.002) , JB¥7 )5 3 > HF 6 I~ H g,
ERIG#E X (P=0.027) . K&LI . M4 H
# WOMAC 5Bkt [ 254k (P<0.001) , 42K
K&L I . M TIRE s 4L NI a]
LB L, JRITIE 3.6 N H SIRITATH L,
WA G L (P<0.001) 5 JAYT)E 3.6 N H
i, 2RI 518 L (P<0.001, P=0.015) .
K&LIVA B, 4055 WOMAC P43 A, 2
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HhE TR PRP il Sh e A BRSNS S, AT
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-, #id FEEREAE. AaEA R 1p FiE s
AR R ek, LR SCAR 4 /3K T 40 COL2A1
ACAN, SOX9 “54 BT, [FIEA B T 5 98 5E iz
N RSN IR, WNINTA SR ol 18
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Bk 51 i N SAE IRl - ISR SR AL 4L, A3 R T3] A
R, RIRARAAUE AL T R AF B R A bE
FEAMIT ST K B, SR 585 NS 25 (A&
JRTR . Bz TR 2% ) AL, PRP TE 2 KOA &K
S L A D RE R AR T A A i, He s
PE TR ROPE AR K 0 Al K R 55 Hh B 45 2R
27 AR E R RN meta AT IEAN A 10 Tl PRIE
HUXT RAISY , S K BE VTR R 5 12 A~ IESE
PRP 7 i N 1 5 45 22 JgE 700 s 15 38 B Joi 7 1 S A
Lb, AT S R A AR R D e A, HL R U I ]
SRR RE . AR R RS, 55— PRP HH AL
RS 25 (L4535 W R | B R TR L et e
FIIRAIE S5 AR DT R 25097 2L L) meta 3 AT R4
th, PRP VES AT A 0GE B E R AE IR, H 22/ 1)
K3k 12 H, BILHESE PRP VS J 3 #0077 LU
BIHE R . AWMFIRIE T PRP 5B W R
ST I P TR S AT RO EU A, a5 SRR R BE T &
6 ™ H, I FH WOMAC P43, FEIFREREITZE 5
2P & Lequesne $8 B3 HAYT i 34 B b 3%
(P<0.05) , H PRP HJ7RUALE RV IR RR2e i3, M
7 W B RR VE S G YT 6 AN H 8¢ 3. 4 > A B [a] g1 3
MIraE2E (P<0.05) , BoUE T PRP 15 B FESTITAL

F 2 PRPEHHEITHIE VAS RIS (4)

T H I %% (n=20, X+s) I %% (n=37, X+s) M %% (n=31, X+s) V%[ n=14, M(Q,, Q,) ]
TRITHT 4.90+1.80 5.62+1.62 6.42+1.59 6.00 (5.00, 7.00)

BITIE 31 H 2.50+1.67 3.81+1.52" 4.87+1.75 5.50 (4.00, 7.00)

BIF)E 6 M H 2.75+1.52" 3.97+1.52" 5.13+2.03 6.00 (4.75, 7.00)

KIS at F=27.737 F=39.497 F=22.326 §'=2.000

PiE 0.000 0.000 0.000 0.368

"L AYTRTILE, P<0.017

& 3 PRPFHHAITHIE WOMAC iE4EEE: (&)

SiE| I [ n=20, M(Q,, Q)] %[ n=37, M(Q,, Q)] MK n=31, M(Q., Q) ] IV (n=14, X+s)
TR HIT 31.00 (21.25, 35.75) 38.92+11.31 40.10+10.39 47.36+11.46
BITE 31 H 14.50 (13.00, 18.00) " 26.65+9.63" 31.65+10.74" 47.21+11.07
HIrE 6 ™A 16.50 (15.00, 26.00) 28.41+9.23" 32.19+10.40" 48.36+11.04

Krgn g it ¥'=29.949 F=40.740 F=20.499 F=0.723

P 1Y 0.000 0.000 0.000 0.443

"HHNIBITRTHLAS, P<0.017; “SHNIEITIE 3 A Hdg, P<0.017

http://www.wcjm.org


http://www.wcjm.org

e 572

AE tEREREEE™ . B, B/ Z3E N . SN
RIGITHEREIT T YRS #5, #20
SEEXT PRP G ST RO IR ARSI
RN E™

JRE R B UEE S HF PRP G5 IS FESHAYT
KOA Il R %, SR 2AAR FAT A L PRP #rife
IRIT I —3, HIRHBNE S RPN
B E 225 BEAR R | PRP il £ S iy ik
ANFAERR R, R BEARIE KOA B - IEAl R
o i SRR 45 T B VAT RO 2T T ROW SR, A SRl
ARG WEZEFEE . K&L 2902 H TG
IR KOA 2 W1 fe SEAS R i 77, A A
W N R AL REIR KA T 2019 4E LKW
CHE T BRI YT B 5 A (2018 4FR) )
1E CHRTRSIFRE (2018 4EAR) ) “3EAE |, BE
— AR T AT IR REER A K&L 43815 KOA i
BRI R I I, TS B Ak o S R
MR IT R o AWFSE MU Br T~ 515 T
PRP S5 i 1ESHAYT XA K&L 20 A 1R YT K
WRIFR R, R EN . B EIRITE 6 ™H,
K&L 44 1, 1T, M 3 HEH TG VAS. WOMAC
TIPS YRR YT I W, i K&LIV AL B
PRP 4RI EE LG 248 X, $7R PRP CT7 i
TEHAIT AT A M E MR T KOA IR Mg ks
i3, EXTT K&L IV BETFAAE, FiRESR Y
WEAESCHR A5 IR BEA — 3., AT VAS fE 2
WL YT R e bR, BA N T2 A5 80 &S5
BoMABOTH PRP X KOA H K 1Y & i /E
s TiaIFE 3 A K&LI ., M4 #E#H WOMAC
W R FIRITIE 6 N, nTHe 5 A4 AN IE e
M, WOMAC Wi R R % | Il B A £ i /b
K BEVTI R A SO . Ak, KER T REEMF 58
HETIRKRZR, wPFEEMA K&, MEH,
XAE— PR a7 B m A X . ST H
HIREA R /D AN AR, PRP 2 K&LIVE
I G2 i RN D) R i i AR R i — 2B 400

T BRI, AT JE Tl R LR A 5
BT LM A /)N, T BEAEAE M T, LRSI
[F] K&L 73245 00 £ 5 25 T AN R B PRP VEST YT
BOF AR SRS o A e SEA T BE U B[] B K (4 i
BEVEREALYS BEAFST, 48T PRP I 50 Sl R TT
RO - N R R, B B AR IE AR A

Zr bR, ARG RSN, T RO
KT R K&L Jrbnif, R HME A 51 2 S0hg . 7T
MALSCTT I PRP AT, AIA RS | th g

http://www.wcjm.org

West China Medical Journal, May 2020, Vol. 35, No. 5

BRATRBE P DIRERERT X AAF T, J—Fl

M 2o A RATT TR, (RS I PRI — )

i

&% 3k

1 Tang X, Wang S, Zhan S, et al. The prevalence of symptomatic
knee osteoarthritis in China: results from the China health and
retirement longitudinal study. Arthritis Rheumatol, 2016, 68(3):
648-653.

2 RS SERE 2 RANREA. BT RSITIE
(2018 4FMf0). R ERIRIE, 2018, 38(12): 705-715.

3 PEEM S 2 RE BT E RS AR S 2 kA, b
B 2YHF ol B Ll & R g E i drdl, IR 24
FRIBEE P R BRI BRI R E D2, 5. E B
KA KRS LB RERIE R & IR, IR RIS,
2019, 27(12): 1105-1110.

4 . ERVIEE IR IR IR R AP BE A, 2018, 33(10):
1197-1200.

5 WIS BRI RIEF ARG, ETTES, 2016, 31(5):
801-802.

6 HIBESAS R RN, R R S o B Rk
CRTD S BB R RINBBIHIT L 5L (2018 4FRR). FPARE
TR (T R), 2019, 13(1): 124-130.

7 Lin KY, Yang CC, Hsu CJ, et al. Intra-articular injection of platelet-
rich plasma is superior to hyaluronic acid or saline solution in the
treatment of mild to moderate knee osteoarthritis: a randomized,
double-blind, triple-parallel, placebo-controlled clinical trial.
Arthroscopy, 2019, 35(1): 106-117.

8 v BT R PR A P A e B R 2. T IR AR /MR
IMLERIT I TS R A I R SE A T (2018 4RRR). HpARSET 41
FHeE (L TRR), 2018, 12(4): 1-5.

9 Laudy AB, Bakker EW, Rekers M, et al. Efficacy of platelet-rich
plasma injections in osteoarthritis of the knee: a systematic review
and meta-analysis. Br ] Sports Med, 2015, 49(10): 657-672.

10  Alsousou J, Thompson M, Harrison P, et al. Effect of platelet-rich
plasma on healing tissues in acute ruptured achilles tendon:
a human immunohistochemistry study. Lancet, 2015, 385(Suppl 1):
S19.

11 Huang Z,DuS§, Qi Y, et al. Effectiveness of ultrasound guidance on
intraarticular and periarticular joint injections: systematic review
and meta-analysis of randomized trials. Am ] Phys Med Rehabil,
2015, 94(10): 775-783.

12 Altman R, Asch E, Bloch D, et al. Development of criteria for the
classification and reporting of osteoarthritis. Classification of
osteoarthritis of the knee. Diagnostic and therapeutic criteria
committee of the American Rheumatism Association. Arthritis
Rheum, 1986, 29(8): 1039-1049.

13 Angoorani H, Mazaherinezhad A, Marjomaki O, ef al. Treatment
of knee osteoarthritis with platelet-rich plasma in comparison with
transcutaneous electrical nerve stimulation plus exercise:
arandomized clinical trial. Med ] Islam Repub Iran, 2015, 29: 223.

14 KELLGREN JH, LAWRENCE JS. Radiological assessment of osteo-
arthrosis. Ann Rheum Dis, 1957, 16(4): 494-502.

15 Xing D, Xu'Y, Liu Q, et al. Osteoarthritis and all-cause mortality in
worldwide populations: grading the evidence from a meta-analysis.
Sci Rep, 2016, 6: 24393.

16 Le ADK, Enweze L, DeBaun MR, et al. Current clinical


http://dx.doi.org/10.1002/art.39465
http://dx.doi.org/10.3760/cma.j.issn.0253-2352.2018.12.001
http://dx.doi.org/10.1016/j.arthro.2018.06.035
http://dx.doi.org/10.1136/bjsports-2014-094036
http://dx.doi.org/10.1097/PHM.0000000000000260
http://dx.doi.org/10.1002/art.1780290816
http://dx.doi.org/10.1002/art.1780290816
http://dx.doi.org/10.1136/ard.16.4.494
http://dx.doi.org/10.1038/srep24393
http://dx.doi.org/10.1002/art.39465
http://dx.doi.org/10.3760/cma.j.issn.0253-2352.2018.12.001
http://dx.doi.org/10.1016/j.arthro.2018.06.035
http://dx.doi.org/10.1136/bjsports-2014-094036
http://dx.doi.org/10.1097/PHM.0000000000000260
http://dx.doi.org/10.1002/art.1780290816
http://dx.doi.org/10.1002/art.1780290816
http://dx.doi.org/10.1136/ard.16.4.494
http://dx.doi.org/10.1038/srep24393
http://www.wcjm.org

HEPHIR 2 2020 4 5 A2 35 B35 S

17

18

19

recommendations for use of platelet-rich plasma. Curr Rev
Musculoskelet Med, 2018, 11(4): 624-634.

Moussa M, Lajeunesse D, Hilal G, et al. Platelet rich plasma (PRP)
induces chondroprotection via increasing autophagy, anti-
inflammatory markers, and decreasing apoptosis in human
osteoarthritic cartilage. Exp Cell Res, 2017, 352(1): 146-156.

Textor J. Platelet-rich plasma (PRP) as a therapeutic agent: platelet
biology, growth factors and a review of the literature. Platelet-Rich
Plasma, 2014: 61-94.

Campbell KA, Saltzman BM, Mascarenhas R, et al. Does intra-
articular platelet-rich plasma injection provide clinically superior
outcomes compared with other therapies in the treatment of knee
osteoarthritis? A systematic review of overlapping meta-analyses.
Arthroscopy, 2015, 31(11): 2213-2221.

20

21

22

«573

2B, TR T, SCARE, 4F. 01T AT B /MR G
FARATPEAR RIS TR AL, EIE A EAMRIGE, 2011, 25(10):
1192-1196.

Pourcho AM, Smith ], Wisniewski SJ, et al. Intraarticular platelet-
rich plasma injection in the treatment of knee osteoarthritis: review
and recommendations. Am J Phys Med Rehabil, 2014, 93(11 Suppl
3): S108-S121.

OB, SRS, Tk, SF. R/ IIRIAYT T - TR Gy
REGTRIFN. FPAEETTAMHRE (T R), 2016, 10(4): 386-392.

Wk B . 2020-02-21 & EIH]: 2020-05-11
Ak BEM

http://www.wcjm.org


http://dx.doi.org/10.1007/s12178-018-9527-7
http://dx.doi.org/10.1007/s12178-018-9527-7
http://dx.doi.org/10.1016/j.yexcr.2017.02.012
http://dx.doi.org/10.1016/j.arthro.2015.03.041
http://dx.doi.org/10.1007/s12178-018-9527-7
http://dx.doi.org/10.1007/s12178-018-9527-7
http://dx.doi.org/10.1016/j.yexcr.2017.02.012
http://dx.doi.org/10.1016/j.arthro.2015.03.041
http://www.wcjm.org

