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BE. [BH] TFNENME T (medial knee osteoarthritis, KOA) 17 M JF BRI R B 25 2 #5 A  (open wedge high
tibial osteotomy, OWHTO) 4535 I i 5 & /MR MY (platelet—rich plasma, PRP) WIS TRL. [FF3E] WL/ 2021 4F
3 H—2022 4 5 HABEAT OWHTO 45 I8 015 28 B F i I R BORE, ARG Bmim s &, 21 {47 OWHTO, “KiT:4F PRP
(non—PRP 4 ), 54h 24 ] & 47 OWHTO J5 X35 NTESS 3 Yk PRP (PRP 2H), %4, LLASWZH B TARM . BET R4y .
[ER] A BELIR TR, MAFARERE, IOERKEE . Rebliifia . RET06RE . N TERE . FE3hJH i 90°mfH] |
VIO a4 . AEBEm T 22 S TS0 2# 5 X (P>0.05). non—PRP ZHiA¥7 3¢ .35/ T PRP 4 [(2.3+0.1) J7JG vs (3.0£1.2) JiJC,
P<0.001]. PZHBFREVIT YT 24 S H, BERHEHERS, PUBESCT NRS. KSS. HSS. Lysholm 43 DA K —fift ROM 445,
EiksE (P<0.05), RIKBEDT non—PRP ZH BT KSS [(94.0£2.8) vs (95.8+2.0), P=0.020]. Lysholm ¥4 [(93.422.5) vs (95.8+2.5), P=
0.002] LA KB ~fi ROM [(110.9+5.5)° s (115.4+8.8)°, P=0.042] A A K PRP 4. #4A8J7 T, AKBEVII PR & 5 H  (pos-
terior tibial slope,PTS) , JRE B (femur tibia angle, FTA) . JRH 5 (medial proximal tibial angle, MPTA) LR e A
(hip—knee—ankle angle, HKA) BJEAFT W WEE (P<0.05), {Hi&, FRATGAPIZA N BRI RI 22 R BTG 2= 5 L (P>
0.05). [£5if] ST NTEST PRP Al 42T OWHTO WIGIRZS S, AR TR E ek .

K AMIE ST R, NBUEIRE S AEE AR, LR, & i/
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Open wedge high tibial osteotomy with or without intraarticular injection of platelet—rich plasma // WEI Chang—qiang, LIU
Ning—ning, WANG Meng—jie, ZHANG Yin—xiao, YU Hong—jian". Binzhou People’s Hospiial Affilliated to Shandong First Medical University,
Binzhou 256600, Shandong, China

Abstract: [Objective] To evaluate clinical efficacy of open wedge high tibial osteotomy (OWHTO) combined with intraarticular injec-

tion of platelet—rich plasma (PRP) for medial knee osteoarthritis (MKOA). [Methods] A retrospective study was conducted on 45 patients
who received OWHTO for MKOA in our hospital from March 2021 to May 2022. According to doctor—patient communication, 21 patients on-
ly underwent OWHTO without PRP injection (the non—PRP group), while other 24 patients received OWHTO combined with three times in-
tra—articular injections of PRP after the OWHTO (the PRP group). The perioperative, follow—up and imaging data of the two groups were
compared. [Results| All patients in both group had OWHTO performed successfully without statistically significant differences in terms of
operation lime, total incision length, intraoperative blood loss, postoperative drainage volume, walking time, active flexion of 90° time , inci-
sion healing grade, and hospital stay between the two groups (P>0.05). However, the non—PRP group consumed significantly less hospitaliza-
tion cost than the PRP group [(23 000+1 000) yuan vs (30 000+ 12 000) yuan, P<0.001]. All of them were followed up for more than 24
months. The NRS, KSS, HSS and Lysholm scores, as well as knee flexion—extension range of motion (ROM) in both groups were significantly
improved over time (P<0.05). At the last follow—up, the non=PRP group proved significantly inferior to the PRP group in terms of KSS score
[(94.0+2.8) vs (95.8+2.0), P=0.020], Lysholm score [(93.4£2.5) vs (95.8+2.5), P=0.002] and knee flexion—extension ROM [(110.9+5.5)° vs
(115.4+8.8)°, P=0.042]. Regarding imaging, the posterior tibial slope (PTS), femur tibia angle (FTA), and medial proximal tibial angle (MP-
TA) and hip—knee—ankle angle (HKA) in both groups were significantly improved at the latest follow—up compared with those before the op-
eration (P<0.05), whereas which were not statistically significant between the two groups at any corresponding time points (P>0.05). [Con-

clusion| Intraarticular injection of PRP does significantly improve the clinical outcomes of OWHTO, and is beneficial for the functional re-
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covery of patients.
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A FT 4 (osteoarthritis of the knee, KOA) J&
A LR AR BRSO, BEE E IRk 2Rk
e, JHRPREE LI, AR Y, A AR
H KOA SR AL 1/3 LhE, T4Ekig i RARR LY
s, TRER I AR AT . KOA MiZyr T &
BEEPERERAL . MRIER BRI, JEREIARTT . 2GR
I7 . BEMERTMTARIGST, B 58T BT
Horh G TR IR R M ORI KOA [ .
X FREAFRECE MR R 2 S I REER B i, T
TEIENE B L AR (open wedge high tibial osteot-
omy, OWHTO) N%MiE4 . OWHTO BEIH % T ik
NEEF-G M, 2IERE N BRI, D8R N I £
fap >4, IS ENAYT KOA MER. KOA LAY
RATHCR L RN T IR AR S 2 2R AR
K, RAECE TN T B /NRE 23 R A 4k R M
AR X BB R R, Bl OWH-
TO ARG T RIFEO , BT WA
=, AT RE S BB B E SR SR G . BT
FEPE T, OWHTO BKA & /MM i3 (platelet-rich
plasma, PRP) 0 DATE 2 1E J1 2R 0 [ s, sk 4 -1
2RI AG SRAE A, ARGV, SR
W B REE o QT IRV S PRP FE I K iz g
PRP J2& D\ 1A 0LV 4 A 5 A v i B 2B PR
P e R i i RO AR, ST TS IS, BRI
RSN T, fEdECEEE, WA TR
IHEEMRAE 7, EAR OWHTO XTI T I 7 2 1 34
B, —EmE R TR DRk, (HE R
BAARIGAA RPN, R PCERUBIRIATE, A
A B BB R g Y BT UL ERER,
A B 58 B Pk B OWHTO R J5 45 45 PRP 877
KOA, i b n] DU AT R0 ok 36 e G 19 %0, AR F
PHECEIEE, TCISREXT OA AR BRI TR SEXTF
RGP A ZA RN . ST LB, APk
AT OWHTO 9 8%, MRYEE 4 PRP 70
41, B PRP JRITHEA OWHTO X 1T D g Ay
SR ]

1 #REAFE

L1 A SHEERbRE
WABRIE: (1) B2 NMIEERRE T R; (2)

WEOCATRG T, AEENBIREIE , MR % JC R AR AR |
JE I ZEGR<50 5 (3) WK TR AR BAZFR, JH
fi1>100°; (4) FIESIMHFEIFEEMIERZS.

HeBRARafE: (1) AT EH IR0, WOk
Fy (2) BRROCTIRA ™ E, JE i AP >15°;
(3) PRPHHZERH, WIME . I A RS ; (4)
O IR o w2 R RS MI ) %
12 — Bk

[ JBE P 43T L AR 5 — B 2 B I Ve M i A R s
B 2021 4F 3 H—2022 4 5 A 4%52 OWHTO ) 45 {4
KOA B HMIGIRTERE . MRIEARFTE BImEEs . 21
1) 5 # AL AT OWHTO (non—PRP #H ), 24 fii] 3%
OWHTO ARJ5#5Z PRPIRYT (PRP 4) ., PIAEH AR
I — MR ILER 1, PRl AEIS . M. BML, %
MBI K-L g2 58 8sit# 2 L (P>
0.05) . AWFRIKERCHEERSFMER (455
YXKYLL-20241007), i B& R
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Table 1. Comparison of preoperative general data between the

two groups
non-PRP # PRP 41
47D P
o (n=21) (n=24) =

SRR (B, X +9) 57.2+4.8 58.5+5.9 0.422
PERI (191, F/4) 10/11 12/12 0.873
BMI (kg/m’, ¥ +s) 27.242.6 28.7+2.9 0.074
SR (4F, X £5) 11.5£6.9 13.7+6.0 0.263
s (i, 2247 11/10 9/15 0.493
K-L 43% (5, 1/1/10) 7/6/8 10/8/6 0.636
1.3 FAFE

non-PRP 4. SE3EARAK A (K 1a, 1b) ., HH
BOPRML, HEE BRI, BRI k. 7Ef A
T NAMITE O, AT, MR TR
VAR e S o 004 26 0018 AN O AT i
M, RAENMIEBR AR (K 1e) . TERRF
FHETAMZ) 4 em ATFRMTIIN, BERREE, 408
PN, R B S I 2 B v A T, g
B P 27K B THIRE 2. C IR X B L T I
R FGAPATIT ASE RS, T v DB R [l P 10 /=
JEE KB, ARG UTIRE RS —#UE T2 11008
H, PGS EITECE T, MR E TR (K
1d), CIEE X LHLEM WAL 2 BeE Sk o Iea 8k
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(] SR A B R OG5 vy ORI Fujisawa £ o
WAL EE (K Le), BARBRAE, 45610
Mo ARJG 24 h # KA R BB, A1
RESHUEE 1 8], B EE . RES 1 d IFRTEIR
FEMBHEEAIMEA L, Aa 1A THRERS T
TGS, 6 IR I 25

PRP 2 : F AL HRIF non-PRP 4, RJFH5 74
TETCHEBRAE T G NI PRP, [AIRG 1 ), #E4E
3. PRP il &t . TRk A 10 40 mL ([
1), BLOHLE 1 IRECICE 1600 r/min #5.0 4 min,
BLOSEE, MR 3 2, e BT /MRS
(PPP) ., W2 PRP, N2 N4 (1B 1g). HES
OISR L P ZE I T ZKE L, & FESE
FHo %8 2 IRESODEHEE 3 500 t/min 5.0 10 min, 2
O APE, EEMKSFN, FRN PRP,
AR
14 PHhHERR

ISR ML T BRI OL . 45 TR . )
FHRE . ARkt . RIG51E . AT ER T
Tl 90wt ] VI A G AL . EBESE] . 1RYT
M RABF T E &R (numeric rating scale,
NRS) . FEERTT2E7E5 (American Knee Society
Knee Score, KSS) . 2 [E R AR BEPES (the hos-
pital special surgery, HSS) . &Y Lysholm PF4) . &
KGN (range of motion, ROM) A & 15 &9
FITHRETE L. 1T A, WEIREEHA  (pos-
terior tibial slope, PTS) . I2H M H i (femur tibia an-
gle, FTA) | £ U2 % N ] £ (medial proximal tibial
angle, MPTA) DL Az 5 s B £ (hip—knee—ankle angle,
HKA).
L5 guitsorik

K SPSS 26.0 BAFHEATGEI 2400 o T Kl
DL % +s 7R, BORHRIES A0S, W2 A b ECR
MSTAREAS ¢ K55 ZH NI TA) BRI R T 2200 #r 5 BOR
BARES AN, RITBFRGE: . T RER ] X
K36 5 Fisher A5 00K 560 o 45 200 R 2H L8R
Mann—whitney U £55%, 4N HERHZ TR
Friedman ¥;5; ., P<0.05 NESEFHITHFEXL,

2.1 FEFARPTER
JIr A B IR SE T A, PR LA E I L

1930

iE . PRP 4LHE ARG 5EM 3 K PRP & IETES, W
HEARMGER L 2. PP ARRE, Y10 EKE.
AR, KRGS E . FaAHERT . FE3h)E il
90°HTE] . VI A& 5 . FEBERT 22 R G #
Y (P>0.05). non-PRP 4457 2% B2/ T PRP
21 (P<0.05). non—PRP ZH B 3 4 A JULIH] & ok i
FeI% i, PRP ZH M B 1 5 B3 L a) 7 Jok i A4 T2 1t
BIG IR TR L

®2 MAREREFAPAMILE

Table 2. Comparison of perioperative data between the two groups

—PRP 41 PRP 41
T non P (i
(n=21) (n=24)
F AR (min, 7 +s) 63.3+7.7 632482 0974

YIOHKE (em, % +s) 5.9+0.7 6.2+0.8  0.231

AR (ML, & +s) 54.5+10.7 579292  0.257
ARJG51 i (mL, % +s) 83.1+12.9 85.0£11.9  0.625
FHBATAERTIR] (d, % +s) 43+1.1 45+1.1  0.678
B 90°HF1A] (d, % %) 3.7+1.1 3.8+1.0  0.627
VI A4 SR (), B 2.09) 21/0/0 24/0/0 ns
FEBERTR] (d, 7 +5) 8.9+1.1 92+13 0473
BITHRH (JIJC,  +s) 2.30.1 3.0£1.2  <0.001

22 RS

PIZH A B TR B4 ) 24 S, BEUTSORHIL
3. BEEFEIERS, PIZHE G NRS. KSS. HSS.
lysholm ¥ 73 LA K¢ Ji i — fiff ROM ¥ 1 35 k3 (P<
0.05), ARfij LiRfEbrm 2 R TG L (P>
0.05), AJ5 6 1 non-PRP £ NRS P¥43 . R Jm —f
ROM H 2 R & PRP 41 (P<0.05), Pi4l HSS. KSS.
Lysholm 4322 ¥ T84 5 L (P>0.05) . RIK
Fifi /i non—PRP 4 & 775 KSS. lysholm P43 DA J&
Jii—ft ROM B 4 & PRP 40 (P<0.05), WiZH NRS.
HSS Wiy 22 R g7 L (P>0.05) . Ryl 72
W R BE R AT . PR DA S | B
BN R A
2.3 ARV

P ARITA S5 SR L 4. 5ARFIMEL, KKbE
VilF P9 20 FTA. HKA. MPTA. PTS ¥ i} 3 ok 3t
(P<0.05), AHFIEFE]E, PHLLE] LR RARTE IR 255
WTGEA L (P>0.05) . REDTE], 0L P & e
PR S IRET T . AN S, BB A R
AR 215 L 1he
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1. &L, 56 2. la: RET X LA BRI MIE BRAE 72 HRBATPERCE s 1h: ARHT MRI /s S Fes it it iR
B Lo RTPCTER A BB NUREBHRLE; 1d: B THSEHTEER, REKITERET, HEIL; le: R
JG X R BoR N IERYF; 1f: FVES SR # Ik M 40 mL TR 1g: I PREE.L, 76T EE R MR i
s 1he RJa VAERERURERIE X LR Bt B EE&a Ber, MR BEBORHE A, B g .

Figure 1. A 56-year—old female. la: Preoperative X-rayshowed narrowed medial space of the left knee with degenerative changes; 1b:

Preoperative MRI showed the articular cartilage injury with a small amount of effusion; lec: Intraoperative arthroscopic exploration re-

vealed fibrillation and degeneration of the medial femoral cartilage; 1d: Under fluoroscopy, osteotomy was conducted along the guide pins

and then opening the osteotomy surface, and adjusting the alignment properly; le: PostoperativeX-ray showed the alignment well correct-

ed; 1f: Drawing 40 mL of blood from the elbow vein with a syringe for centrifugation; 1g: After two rounds of centrifugation, the platelet—

rich plasma was obtained in the lower layer; 1h: X ray after implant removed one and a half years postoperatively demonstrated the tibial

osteotomy healed well with increased medial space compared with that before, and varus deformity improved.

3 % i

KOA 52 5| B2 1 579 P b D RE R i i 7 2[R 3%
Z—, JEHEB W AATE R AT RS 8
BOF AT IEIRAR | R HACR B L B PR, 4k
TR BLOC 1T W P S T RESZ PR . B KOA 442
e, BBy ik b BRI TR BRSO PR, Il A
AN FH A B2 2 #H (lateral closing wedge high tibial
osteotomy, CWHTO) Fl OWHTO BjFf Rz, CWHTO
AREEH, AR, — R
OWHTO B 5 M Il ) 207 IE 4% O, i 248 005 AL
i, WK BRIz . AW i o, oG
5 A AR A2 AT e AN, 2R IR A
DL BEAE R IR AR N, RO L RPN i
B, BRI SO B IRl 5 5 ), G T

RN, ARG T T AERREAT 2. OWHTO i 2k
B, wARAmEE Gy, F TR BE,
[F] Hof 45 45 ST AR AT T L, DU R O A R D 7
W

OWHTO FIZHIE RS Sk el A ) == 6
17, (EAREEIRBEE AR, ARGk BE A rmfs
e, AR S FRAREROT i 5 i T A B2 A0 T AT 3L
REZ . PRP JTAER N H] T AMRRGURL, BEAE E 5k
BRI, FIREA PRI, BUF T RIFAYIGIR
JPR . RIS PRP R E 2R AE K,
BhIE FE BT 410 (mesenchymal stem cells, MSCs) 43
Ak, IIEAR M BT, U B AR Y ek B B
B, MTHEBE . akimgg B R, S AY
A Nk BE &2 A BL (enhanced recovery after surgery,
ERAS) H&. (H A E 205k 04 PRP 1EfR
EF AR TR, AR5,
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Table 3. Comparison of follow—up data between the two groups ( & +s)

Bt P I non—PRP 41 (n=21) PRP 4 (n=24) Pl
NRS P43 (43) AT 5.5+1.6 5.2+1.4 0.472
AR5 6 H 2.4+0.9 1.940.8 0.033
ER/i] 0.5+0.5 0.4+0.5 0.322

P <0.001 <0.001
KSS (43) AT 62.0+4.1 63.0£4.5 0.481
R 6 ™H 86.0+5.2 86.9+3.0 0.478
R/ ] 94.0+2.8 95.8+2.0 0.020

P{H <0.001 <0.001
HSS (47) AH 62.5+5.1 61.8+5.4 0.647
R 6 ~H 86.5+5.3 86.0+5.1 0.741
R 96.1+1.7 95.242.3 0.152

P1a <0.001 <0.001
Lysholm (43) AR 64.3+3.7 64.9+3.8 0.631
RJF 6 4~A 84.045.1 84.0+2.5 0.915
R/ ] 93.4+2.5 95.8+2.5 0.002

PAH <0.001 <0.001
JE i —fH ROM (°) Al 88.9+9.3 89.3+10.6 0.885
R 6 ~H 99.3+5.2 104.6+9.6 0.026
RV ] 110.9+5.5 115.4+8.8 0.042

P4 <0.001 <0.001

R4 RMABEDBTMLER (=) SHE

Table 4. Comparison of auxiliary examination data between the two groups ( & +s)

TehR Fisf i) A5, non-PRP 41 (n=21) PRP #H (n=24) P{E
FTA (°) Al 181.2+2.9 181.02.1 0.590
ERIi] 174.5+1.5 174.2+1.6 0.599

P <0.001 <0.001
HKA (°) F Nl 168.4+2.6 167.5+2.8 0.259
R/ i) 175.242.0 175.6%1.6 0.379

P{H <0.001 <0.001
MPTA (°) P Ni] 85.0+0.8 85.0¢1.0 0.929
ERIi] 88.2+1.4 88.4+1.6 0.507

P <0.001 <0.001
PTS (°) AT 8.6+1.0 8.6+1.0 0.800
R/ ] 11.7+1.1 11.3+1.1 0.246

PE <0.001 <0.001

Belk 2 "' XA MR, KOA BHTEHESZ PRP

BITIE, AERFIIIRENT R . [RIRE R AT BFSE B
PRPIGJT, SXFMA (LRGN HENGIT4) M
o, I ARITRCEME, JfARED T Xu AR 4R
i, PRP 2 A7 [ 5 A 01 il 571 fE AR L e 410 o) 2 o 7

o HBABESERT
1932

1, KOA B3 PRPIBITIG 1 4E I

KA I RE AR A VPN 5 RO 4 22 5 AW ™
ABFRA)E 6 A, PIHBEEAT HREP 022 57 AW
B, o SECEBEAIRML, REHEZ PRP IR
IERBCE R RIERE R, (AR MR SR, JEfh
JERATB AR, SRR MIIBEZ R . NRS
PR MR - ROM AR5 6 A PRP 21 I RS 20CE
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e, TS KR B AL R ARG, ST E
BRI LT, BRI, B
R RAEE, WHAEFWRE-f ROM, 7E
JE S S IR IS

FE A HERZ , PRP 2H &7 KSS, lysholm PES
M B AR T non—PRP 41, X5 5699 I 4 RE %
WHBEME, PRP SHERKKE T, A4
M SEEE A b, SRR AR LA | R SR R R
iE 2V, (HEIERE PRP FEGHERE, R PRP 3CHE
SRE N P, R EETT PRP 4 NRS #4348 non—
PRP A, FIieS5HCEBE 5% BUMA G %A
PR R, BHAMIREH, OWHTO B4 PRP
BT, TR DRETE M IR & B AR A, AR
PRP ELA#fVIAIGE IR AL >

X PR AR 2= T, PR PTS, MP-
TA. FTA. HKA SHIYEAR B UcGE, W4lmEIf
ToHl 2% 5. FTA I MPTA Mook, HRIHEREX
WINEIRHE AR, 210 HKA %0, MRS PTS #
ARETH BRI, PTS 28 K23 R 81 52 1A
flir, WA IIEE Y, ARG IR SR B X
RJG AT ARFIRZm, X 0] G5 A el AR 4 /NG
K, NETHIREEWUAL G X REr =A%, (BT
KOA KAJEZHE | @i e =, 8RB %
X KOA K5z K/ NG itk — 2D it 5E .

AT . FEB T I NN, g mEe
SEANTTREGLY A BRI B SR AR P RO
FEEHBR N MR R, H ok [l i
F5%, XF OWHTO B4 PRP ¥477 KOA f R4 B
FKAEA (R TR o R U — 25 B

B, ARWFFOR R T RO OWHTO FLELAT
FAETIREM PRP BES, R JGI7 RO T 5l F AR
167 . OWHTO BEA PRP 7S HE Il & B R 5 )y
g, SEMAERAESE G RERE, Hi3% OWHTO 1)F
RIFRL
g B I R (Y iP R LIPS
fEE R (. BT SRS CE IR, RESTR
RS . SETHAMHT . RIRBFSC A T . AT R SR
FEYETTIR; XU SMPTRURRERE . W SCH B . ATEL. BEAR b
BEHE . SCHEETURG F A RSEEOR . ATEOR R AR SRR
Py SR SRAESMTRUREREGR . WICEIE . SiibaT; Tk
A RSEEUE . ATEO B A SR

S 3k
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