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44(A = 27.73, 95% CI 25.12~30.34; P < 0.001). WOMACH¥4}: PRPA30/E M %47.3%, TiSHA NI
4.6% 11 EAL(P < 0.001). 3) KT EREE: HEERLLAITERE (P =0.271), [EPRPH30F I 4i¥F
FLR/KF(2.57 £ 0.36 mm), SHAHIHATHA (A = -0.19 mm). 4) BEHHKEEE: PRPA30E
A B 2R3 F11.2% (1.97-2.19 mm), =T SHA 3T (P <0.001), ZRFE20/8 5 RS iH%#M%.
458: 1) PRPAETER B (VAS) AT AE(WOMAC) 5 T E IR S X445, HonPRPEA KK BT
2) PRPABREHHRE EEAE20A G 2K EEEEINGOABELNEE11.2%, P < 0.001), SHHNFF
AR (-9.6%), HONPRPH] GEE R E BRI EEEMBIR, EABENESHBERMN. b
Ah, REETI B4 RISt ABFFXE AN ERETEE M (ICC=0.87), ErlBEEARE B .
AN ESEERERRTAERTEM307)Fi#T, FE—MEMBERRWHR), BFE—Z48%+E
ENEIRERE, PABRKIRERD WA

X in
B, BMUMRIT, BB, BRERTTR

IR

WEIIH: £, HHE, &g, kEMR, SIEH, 2%, ETEE SN E /MR 5 3 ERR NG T R
R R I ELAF R[], PR S 253k i, 2025, 15(10): 1625-1633. DOI: 10.12677/acm.2025.15102927


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15102927
https://doi.org/10.12677/acm.2025.15102927
https://www.hanspub.org/

T %

Comparative Study on the Treatment of
Knee Osteoarthritis with Platelet-Rich
Plasma and Sodium Hyaluronate Based on
Ultrasonic Dynamic Monitoring

Ning Wang?!, Wang Gu?, Zhiyuan Li2, Guobao Zhang?, Xuri Gong?, Lujun Li2*

!Department of Clinical Medicine, Baotou Medical College, Inner Mongolia University of Science and Technology,
Baotou Inner Mongolia
2Department of Orthopedics, Baotou Central Hospital, Baotou Inner Mongolia

Received: September 16, 2025; accepted: October 9, 2025; published: October 16, 2025

Abstract

Objective: This study aimed to systematically evaluate the potential efficacy of platelet-rich plasma
(PRP) versus sodium hyaluronate (SH) in cartilage repair for knee osteoarthritis (KOA) through dy-
namic ultrasound monitoring, and to reveal its time-dependent biological effects. Methods: A pro-
spective randomized controlled design was adopted, enrolling 90 KOA patients admitted to Baotou
Central Hospital from January 2024 to January 2025. Patients were assigned to groups (45 cases in
the PRP group and 45 cases in the SH group) using a computer-generated random sequence. Both
groups received ultrasound-guided intra-articular injection therapy. The primary outcome measures
included the Visual Analogue Scale (VAS) for pain and the Western Ontario and McMaster Universi-
ties Osteoarthritis Index (WOMAC). Ultrasound quantitative parameters included joint space width
and intercondylar groove cartilage thickness. Assessment time points were set at baseline, 10
weeks, 20 weeks, and 30 weeks after treatment. Repeated-measures analysis of variance was used
to process longitudinal data, and assessors were blinded to group allocation. Results: 1) The demo-
graphic data and observation indicators of the two groups were balanced and comparable (P > 0.05).
2) VAS score: The PRP group showed a continuous decreasing trend, with a reduction of 56.9% at
30 weeks (from 54.60 to 23.80), while the SH group exhibited a reverse change (A =27.73, 95% CI
25.12~30.34; P < 0.001). For the WOMAC score, the PRP group achieved a reduction rate of 47.3%
at 30 weeks, whereas the SH group showed a 4.6% deterioration (P < 0.001). 3) Joint space width:
There was no statistically significant difference between the two groups (P = 0.271). However, the
PRP group maintained the baseline level at 30 weeks (2.57 + 0.36 mm), while the SH group showed
progressive narrowing (A = -0.19 mm). 4) Intercondylar groove cartilage thickness: At 30 weeks,
the cartilage thickness in the PRP group increased by 11.2% compared with the baseline (from 1.97
mm to 2.19 mm), which was higher than the progressive thinning observed in the SH group (P <
0.001). The difference became statistically significant after 20 weeks. Conclusion: 1) The PRP group
showed a continuous trend of efficacy improvement in pain relief (VAS) and function (WOMAC),
suggesting that PRP has long-term therapeutic effects. 2) The intercondylar groove cartilage thick-
ness in the PRP group increased after 20 weeks (11.2% thicker at 30 weeks compared with the
baseline, P < 0.001), while the SH group showed continuous thinning (-9.6%). This suggests that
PRP may delay structural damage by promoting an increase in cartilage thickness, exhibiting a po-
tential structural repair effect. In addition, to ensure the reliability of measurement results, this
study conducted a reliability analysis of ultrasound measurements (ICC = 0.87), showing high con-
sistency of the measurements. All measurements were performed at a fixed joint angle (30° knee
flexion) and at a unified measurement position (the center of the intercondylar groove) by the same
experienced technician to minimize bias.
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1. 7

A 54715 45 (Knee Osteoarthritis, KOA) 2 I R 55 3 WL IR AT PR 61980, HUR I PR B DA G 15 90
fEAE RG22 BRONRFIE[L] . RIS AERAT I F s, E T R BB 3 12[2]. fEE, BEX
TR BIFHL N 21.51% [3]. Bl AER N DZEAGINE], B G R IR RIR 2 FThEs, wEE
A 3 T R R R [4] . ERRHE ST A M AR B B 2 oh, LS 2 RN R B YIMSE. BEAURI: IR it
FENLMUE 7725k KOA B BN, Tk Fl ik /£0d i 7 40 M0 TR 28 1 IR, s i 8 Ak
AR ZEHASARS]. MeAh, TR AESE KOA HIR R i 17 ok f th, 1 A5E e (¥ 200 B DR 7 ot
WEEHT o (TNF-0)F1 A/ 3-18 (IL-18)# I\ A (R R o B I A (6] AR IR R AE R G2 %
KOA &, FIE:RE & P R 7 R 70 chemerin)idict J8075 5C 45 P 5 WGt PRI ) 98 958 S I, A S F AT LG 67 AL
H SR ARE[7]. BRSNS XT T E T R B AR IR R BAR IO Ak, ST A
ML/ INR & B 127 (PRP) S ZE B 2T 2 37 R SRS T T2 63 #FFER M, PRP @ REUE KA
(40 PDGF. TGF-B %) [ 1 XA sE, i 2O RN R 18 Z 8], shsiit BonLae i 1l
Tl Jis R R 8 R S i B B AR ME[9] . I RIS SR B 5 R OGRS IR 5 WOMAC 140748
R IEAHK(r=0.32,P=0.018) [8]. 1th4l, PRP XFWLAIZIRERIME FMEAFIGE: — BN E X AL & L, PRP
TEHTZAAE 6 A F I DU S LI 7% et B 2H 35 25 18.3% (P = 0.032), #7m Hv] B #h 25 JUL A T 43 1 g o6
Tk tE[10]. SRT, H AT T PRP 58 G & 2 [0 (AL B FL I AR B AT SR AFAE VT 22 G BSURIAR KN A8k o
AT TR AT AEVE B AL BT, 99N 90 BIiS I IR AfA M B 1T 2 B8, 73y PRP 4RI SH 4, BTELL
B LT RAR G B O 9% BB PR T B8 T THI R8O, ST EE M PR S e B A (R0 443

2. ZINEH*E
21, — AR

REFFTUET 2024 £ 1 A-~2025 £ 1 Atz LT OBERERIEE =T 4/ 90 Bl H%, K
AUREMERE AL B 1T, JETHEALAE sIBENLF S 4T 43 443 L (PRP 45 SH 414 45 f1)), o 5344 43
B, Ltk 47 B,

2.2. M B HEBRARAE

1) GINRAE: RV FUSTE 40 2 80 W Z AR F . iZWibrifE: SR AR A (W X Ot MRI)
HS AR AT RN 4 o IR AL FE IR SCH TR Bk . TE2h 32 PR, If ELAEIRFF S fFdid 6 N H . i
S BBEAER A HT RIS AR S S (WS [ i | 57 B BBRE PRP). S8 X PRP VAT LI iUk
B Dhae il fEH WOMAC P48 VAS P iFAE &R A D RERERS, 1Fora 3] — e . 2) HikR
PR HABICTIB . IS WO RO T 28 . RRIBITT R A SR ELMEE A R R MBI A BT
P . ABOCHAME S B, EEAGECTR L, RS D REM HARR R . TR E S IRRE: £
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FE T HL RO LA O (W T« JeboCoi) s I (U FFRE L) 5 JIRE s (U ' T e A 42) S5 500 2 5 T T R0
B AR R IR (U0 HbALe > 8%) B H At Py 733k R GUAN B o IS IEHI(6 A M) KA iR
T B R SRS S PRI, AR 4 B PRI (Rl 8 . PRERIRGLSE) . BRAEAT Fr 8 A BRI
LSO 3 RS IR 2 SRS SN 1 o R T 2 U M R e A 2 P e R
I 1) 75 A SN I U2 (kbR L BT ] DT AR L SRHA% 7 45 s A S oL/ SR D B O 240 (B A £ 4
PR PUMREG4E). B = H WA TR B SR B E ST, SRR (8 T IR S I ) i
O PRRERG: A E RSO (0 ARG . RS ) BOAKIRERS , SN B L A B A A .
TLHERERFEOCEBMN TR G . 2l S 5HMIGR RS TN &, AR A g R
(RS o A H A6 o S AL /SR T RE B A (A0 L A R R P LN B 1 S A PR S o A AE AR AT T
ST FUAS R B B 0, )™ B AR 2 R G (A h K IR <) o

2.3. INEEBH IR

BE R, AFEER . M. BMIL JEFE. Womac TE4r. VAS PE4r. SEHi I, B A ey B
e REISE
24, BEMNES—H14EH

SRR I ) AT AR, ASHIE SO BRI VA B TR I R AT S FE A, A5 SR BRI A R B
(ICC) =0.87, #nillg A E 8. IrElEH S A YRR — 8-S R iRk, 75 [ 5E o
5 A (20 30°) FiEAT, BRI E S — B THRA s g, R — 282 g 55U 456 =F & o s
FofiEE . SO RE NN EYESE 3 UOFBCFME, LD BENLRZE, RUESUE T e A fa s 1k .
25. GitEAE

AUHFFRFH R4A.3.0 giit /ot tr, Horb IEA 2040 (1% 42500 K F Mean + SD %ok, Wi4H a1 bL s
KA FEA I t K236 2B R n (%)Fon, KA R EL Fisher B UIMER %L, 4HiA ELik A
P<0.05 WNZEREAEGIM#E .

3. &R
3.1. BE—RISFKEEELLE:

AW ILgyN 90 B, Hrh 4l SH 4114 45 N, PRP 4104 45 N, HEFER 59.97 + 4.86
%, BMI 27.64 +1.83, JRIE N 4.66 +1.77 4, F¥:43 A, Lotk 47 A, WAHARER . BMIL HIE. %
MZERTG T (P > 0.05) (W4 1).

Table 1. General data of patients with knee osteoarthritis
F 1L BEADREBEMEN

Variables Total (n = 90) SH 4 (n = 45) PRP #H(n = 45) Statistic P
(%) 59.97 + 4.86 60.64 + 3.80 59.29 + 5.70 t=1.33 0.187
BMI 27.64+1.83 27.62 +1.56 27.67+2.07 t=-0.12 0.901
JRFE(HF) 4.66 +1.77 4.71 £ 1.65 4.60 +1.91 t=0.30 0.768
PEA, n (%) 22=0.04 0.833
5 43 (47.78) 22 (48.89) 21 (46.67)
L 47 (52.22) 23 (51.11) 24 (53.33)
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3.2. AR FRTARMET A WOMAC 53 LR

W ZHLVETT T 4H.1E] WOMAC 143 To4H. 18] % 5 (P = 0.449) .PRP 1 7E 3577 J5 10 J& .20 & .30 J& if) WOMAC
PEO KT SH 41, ELBER [EHERS 22 73884 K, 78 PRP VAT /E B RER T AR SH 41, HITRER
HREEEME(E 2).

Table 2. Comparison of WOMAC scores between the two groups at different time points of treatment

2. MEREIRTT A ERTET = H) Womac 147 EEE]

WOMAC 45 Total (n = 90) SH 4 (n = 45) PRP #(n = 45) Statistic P
1BITHT 62.49 + 3.60 62.20 £3.79 62.78 £3.41 t=-0.76 0.449
TS 10 A 49.98 +5.64 51.84 +5.46 48.11+£5.23 t=3.31 0.001
TG 20 A 46.82 +11.15 56.40 + 5.37 37.24+5.92 t=16.08 <0.001
1897 /5 30 A 47.00 + 15.59 60.93 + 6.46 33.07+7.29 t=19.20 <0.001

3.3. MEBERTARNET RE VAS SR

PTG T RTZLIR] VAS $E2r o4 1A 2 (P = 0.857). PRP 1697 ESTRZEME(VAS TF2 F&A%) J7 1 #: SH
WGIT B O AMIBCR, JeHAEIRIT )R 20 A K 30 F 22 S J9(P < 0.001), ZH 1A)TT R B A 1] SE K 1
Ikl PRP ZHAEVRTT 5 % W) (8] i VAS VE B B RS T B, HARMEZER/IN4.13~4.61), H7nyT 8A00E s
SH 4753697 5 10 BB G 1R 7, ARuEZEAE 20 8 &% 30 JE36 K (12.23. 14.52), W AE S MAMATT 22
BRI IR (WA 3).

Table 3. Comparison of VAS scores between the two groups at different time points of treatment
= 3. MEBEE AT A EIRTET SAY VAS ST EEER

VAS 1F45 Total (n = 90) SH 4 (n = 45) PRP 4l (n = 45) Statistic P
YRITHT 54.66 +2.90 54,71 +2.98 54.60 + 2.84 t=0.18 0.857
Y897 5 10 JH 37.67 £ 4.06 38.87 £ 3.67 36.47 £ 4.13 t=2.92 0.004
I 20 JH 35.54 £12.23 46.80 £ 4.70 2429 + 461 t=22.94 <0.001
1697 J5 30 37.39 £14.52 50.98 +5.33 23.80 + 4.52 t=26.10 <0.001

3.4. PRABERITARIRET Ay XTI ERREE R

WLV T T 5 1 TR) B 9 B2 2EL1A) JE2H 1R) 25 5 (P = 0.124) . fEHEANVAITILRE T, SH 41A1 PRP 47 & 1ATT
B[R] 5 ST (A BRARL Y T Ge i 22 25 5%, RO IE T 7 2QAE 515 18] B 5 TH F R A 4 (L3 4).

Table 4. Comparison of joint space width between the two groups at different time points of treatment

F+ 4. RARE IR NERTET R EY X T B FRBE A9 EL B

IR [ i 6 Total (n = 90) SH #41(n = 45) PRP #H(n = 45) Statistic P
BITH 2.58 £ 0.36 2.64+£0.33 2.52 +0.39 t=155 0.124
BTG 10 2.57 £0.38 2.52£0.39 2.63+0.39 t=-1.52 0.131
YT )G 20 JH 2.45+0.35 2.51+0.34 2.40 £0.36 t=1.54 0.128
BT )5 30 JH 2.51+0.40 2.45+0.43 2,57 +0.36 t=-1.36 0.177
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3.5. BMABE AT AERE SRERRE EE

PRLELIA T R ZEL IR R IR) Y i TR R e 4H R) 22 53 (P = 0.981). JAYT i 10 M4 £ R ARk Gt i, H
BE 6T A, 22VRY7 fE 20 FART 30 JE, PRP 413G R IR TE K, 42 R BA Giih = (P < 0.05)
(W5 5).

Table 5. Comparison of intercondylar groove cartilage thickness between the two groups at different time points of treatment

5. MEREIRTT AR ET R BIRRIEARE B R AL

BRIEVASCE R Total (n=90) SH 4H(n = 45) PRP #(n = 45) Statistic P
BITHT 1.97 +0.40 1.97 +0.44 1.97 +0.35 t=0.02 0.981
BTG 10 1.92 +£0.47 1.92 +0.49 1.91 +0.46 t=0.12 0.907
BT )G 20 JH 1.98 +0.47 1.87 £0.44 2.09 +0.49 t=-2.24 0.028
1697 5 30 A 1.98 +0.55 1.78 +£0.51 2.19+0.51 t=-3.79 <0.001
4. g

FAE T P — Pl DL IR AT MR OGN PR R IS o . OB AR AINE 3 2 FR[1]. 7E
HREABEF, ARERE KOA BN 8.1%, AEMERI (L 10.3%, F4E 5.7%)F1H: X (4 AT Hb X L i
X 5 2 R ZE R[] BE R RAMU S BRI REpets, Bhtt2mik T E RN fiE, O
By P AR = 040k . H TR IT BG40 7 « WELRTT FAMRFFE RS, (HX S 75 15T 7 1E )5
PRI, DRICARZR A RIRTT 7 R AR U N E

B /MR 2% (PRP) & — Ffuidiid 250 4 MR A3 Al 35, /SRR B v T 6 oK1, e &
ZRAEK AT IR T R AN SER(EVS) [12] [13]. PRP 335 7 DR R bR Er A B, 15 i v
WBNFH AR AN SR A T S 95 [14]. BbAh, PRP AT LUEHEARA S5 4E . Mok, AT fR 45 10 J%
HLEBE B A[15]. PRP @R R FE A K K F-(40 PDGF. TGF-B+ VEGF) i # & 4 A 34 58 A 20 A
SR G G, R AR 28 7 (40 IL-18 TNF-a)3RIE, AT AE 2 4 IR AR[16]. PRP A [ L /MR R
AL A T 3 AU g A AR ) 78 T ) R A RE T, X I R S SR A I v 1 R R
R A IS SR A UIAROC[17]. Rk, PRP ZEIRITIRE X R T, BAEIENT 5. BIEIRIN(SH) &K1
TRV R O 1 B LA B 43, LR () R A S R A AR R DT R VAT R o A DG A [18]. TE IR
KT, HA I T R S B B el O T T BE 5 R AU(COF), (R I 25 5 18 717 i 62 24 Jf A A 98 0 Jse [
[19]. SH BRI RRIE T HZ EAEYFIhRE. PR SREE SH R AT IR E M &, BRIk
T PR RS 40%~60% [20]. FEE AMRVIER G SRR OA FAIH, SH VRS IR & R F IR EFER
TXHRZL(P < 0.05) [21]. SH AT IR B 40 A i 1 B AN g (1 50, (R IFif) 4: ) 25 Ve P . MRI
PR, DA B RERIBUGYT S, B3 Amadeus BUH BRIV /B2 T 30% LA F[22]. SH fEHRHATT -4
Iz, ZHa ERVERE T (n = 1266)UESE, &35 1 CEESE 3 JA I SH VRS J7 58 nl 8 L SE AL UF 7 (VAS)
SPIIRRAR 4.2 4, AEEEVEAS 9145 (HAQ) Y B it /132 Tt 62% (P < 0.0001) [23]. VEHT SH AR m % &,
WEL R, SH VF S EA AR B H4E & 44 0.8% (95% CI 0.4~1.5), H 90%LL F N FE & /s M [23]. )
VISEIGAE S, RIER I A (7 AN A ) A BB AR 578 B R A2 [21] . PRP 5 SH 7EVRYT B 51T %
FEARIFMIZAATR, MAT A PRP 5 SH VAT IEE ST X LU 7T, i K 7 3 i

AW SO 2 2H T TR A 20 JE B R0 755 2 BT 300 5. PRP 417E 30 il WOMAC P43 #5 k2
% 47.2% (P < 0.001), 1M SH AT [ 2.00, XAPRFEEY KT RZE 7 AT Re s T PRP 1 2 20k AL 2
Rtk . PRP Y AL/ AE K K1 (PDGF) « #6 A6AE K DK 1B (TGF-B) 55175 1 Bl 43 PT el R 4 1 4 4T
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Jis 9 JIEOR S , TR B RUEVRIT RN [24]. T SH 41 VAS $F7E 20 JiJ5 BRI 38.87 THE
50.98), s FRATRE KD 78 AT BE O RERIIIE o5 RURREIR, TCVERH T B e i AR Rtk . R E RS
U7, PRP AATE 20 JA I #RIR] VA B JE B RD I G it 2438 4K (+6.1%, P = 0.028), % 30 J& i HEIEIA 11.2%
(P <0.001). XFhAEIR LS 5 ilmPRYT RS 8] [E 24, mTRe Sk PRP @I PL R HLEIRIEER: @ o B
LR TR J5R 8 2 AR A K IR 1 (1GF-1) (2 i R A B s 5 [25]; @ I8 9 B AR KR~ (VEGR) I R & R B 7
W ME AR [26]: 52 R XT L2, SH R JE FERFSE T B (PR A Ik 3614 -4.8%),  $27 5 AR
FE RN 78I 15 (viscosupplementation) B] B TGV L BB IR AR RS . AR ALLE SRR, PRP & 20 I LLE H
Y R RS, X AR R AT B RIS EE I S R AN, IR EHAIESE R o
B EEIMAA SR, R EE RN AT REE R R TARE s AR /R — R e
GUEAE I S FE

5. RERMERRE

TG, FEARRGIRGEIEAT PRP #I&TVEN A4S B WaE T )R A BT R, 30 FIRLEE
FS AN R AVPAS HCE 1 B RO AME s e, SRZ I UAEYIAR SRR BEdE R 20 AL . S S0
TeaE A AP BRI R AL LA PRI T, IR I KBTS & 2 SE M AR IR E « BLAh, T PRP
5 SH ERYIAMNIAFAEZE R, T B RS 2 RN SERt E %, XA RESIN — € B 823 832 1 i
fao X SH #7351 20 R RBAL I, W25 FE O B SR 3E Fi DA T e AR S 22 T 7 RN 4 %
MR, MABUAE TR ASKRER. 56, T PRP 5 SH FESMIEININBI FAAEZESR, T
BURWE FUTCIZRT 8 AL S 3 RN St e 2 H ik, 1K — BRI AT R R — € WL D o 5 52 10 S R
2o Xt SH A E 7 B 1 20 J LS BB R DL, BREIRITA G RCRA IRKTTRESL, BN 8
R T A B AR EE R RSN, DAS T BB IR RNIR T 22 e 1T H B S 2 BRI N . X G PR R A T
5 RE R PRI PR 45 SR (X R

6. &5ig

& LM L (PRP)VE AT ST 55 RAEPIMEBIR . = TS R JBL B 457 T 5 B BB R B (SH)
VSR REAR R, FL A T A R RS (20, 30 JE MR B2%). AR PRP Al ALt
(RS JE B I T AE B G MR, AT VR AE O G MBS T, A g o 0 — 25K B U I DARIE 52 .
{£IESER

A FE O 3R A S T 0 B B A TR 51 2 o AL (. 2025-YJS 46 H1-005 2).
-

WreBeit: g%, sKERMET: SKIGHRIE:. TN, BdlaRg. TS SdEotr: %
ik, SKEGMSEH; ©3CES: £7.
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